Kdy mechanickou a kdy leékovou podporu srdce

Andreas Kriiger
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Kardiogenni Sok

»5-8 % STEMI, cca 2.5% non STEMI

B Shock presant O Shock absent

SHOCK Euro  agp-
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CUMULATIVE MORTALITY - PERCENT
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Goldberg et al NEJM 1999, Hochmann et al NEJM 1999,
Sjauw Henriquez et al NHJ 2012 Zeymer et al Eurointervention 2011, Thiele et al 2012



Klinicka kritéria:
STK <90 mmHg po dobu >30 min nebo
podpora k dosazeni STK >90 mmHg

+ znamky organova hypoperfuze
hodinova diuresa <30 mL/hod

Hemodynamicka kritéria:
CI<2.2 +PCWP =15 mmHg

Klinicka kritéria:
STK <90 mmHg po dobu >30 min nebo

podpora katecholaminy k dosazeni STK
>90 mmHg

+ plicni kongesce

+ znamky orgdanové hypoperfuze
e alterace mentalniho stavu
e hodinova diuresa <30 mL/hod
e chladna akra
e laktat >2.0 mmol/L)

STK <90 mmHg pfi adekvatni hydrataci a klinické nebo laboratorni znamky hypoperfuze
Klinickeé znamky - chladnd akra, oligourie, alterace mentalniho stavu
Laboratorni znamky — MAC, 1 laktat, 1 kreatinin




Kardiogenni Sok - klasifikace dle

F Hypoperfuze s refrakternim Sokem

Extremis

D Hypoperfuze se zhorSenim
(nenti to jeste refrakterni Sok)

Deteriorating

C Hypoperfuze

Classic

B Hypotenze/ tachykardie
- neni hypoperfuze
A Neni hypotenze/ tachykardie ani
hypoperfuze

Baran CCI, 2019



Kardiogenni Sok - mortalita

In-hospital Long term
mortality mortality

In-hospital survival

EXTREMIS

90.6% 95.5%

30
Time (days)

CLASSIC

BEGINNING

AT RISK

Overall cumulative survival

0 2 18
MNumber at risk Time (months)

856 6599 399

Journal of the Society for Cardiovascular Angiography & Interventions 2022




Co vSe vedet a jak 1ecit ...

? volemie » Tekutiny

? srdeCni vydej » Diuretika x CVVH
? kontraktilita » Inotropika

? vaskularni rezistence » Vazopresory

? plicni feCiSte

> Mechanicka podpora obéhu/srdce




Je CO nizky * Tekutmy y

Mini-tekutinova vyzva | AVCI, VCS
ano
EEO testy PLR test
, , . End-expiratory occlusion tes (Passive leg raise)
Jasné ztraty tekutin ? S - .

Mam dat tekutiny ?

Prvnich 60-90" sepse ? Recrultment manevry
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Vigileo Vigilance HemoSphere EV 1000

Cevni Doppler Pletysmografie Kapnografie

A prutoku krve A perfuzniho indexu A EtCO,



Plicnicovy katetr

A 0117 010

HFithaC e HFRithou P AL

-=== (S bez PAC

35.1% vs 39.2%

Gabriel. A. Hernandez at all., Trends in Utilization and Outcomes of Pulmonary Artery Catheterization
in Heart Failure With and Without Cardiogenic Shock, Journal of Cardiac Failure, 2019
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@ E ESC GUIDELINES
S C European Heart Journal (2021) 42, 3599

Eurapean Society doi10.1093/eurheartj/ehab368

af Cardiology '

3726

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)

Wi ith the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
Kingdom), Marco Metra © * (Chairperson) (ltaly), Marianna Adamo (Task Force
Coordinator) (lItaly), Roy S. Gardner (Task Force Coordinator) (United Kingdom),
Andreas Baumbach (United Kingdom), Michael Bohm (Germany), Haran Burri
(Switzerland), Javed Butler (United States of America), Jelena Celutkiené
(Lithuania), Ovidiu Chioncel (Romania), John G.F. Cleland (United Kingdom),
Andrew ).S. Coats (United Kingdom), Maria G. Crespo-Leiro (Spain),

Dimitrios Farmakis (Greece), Martine Gilard (France), Stephane Heymans

Doporuéeni

Uroveri
dikazd

Trida
doporuceni

Kratkodobé mechanické obéhové podpo-

ry by mély byt zvazeny u pacientd s kar-
diogennim okem jako BTR, BTD nebo
BTE. Daléi indikace zahrnuji |écbu pficiny
kardiogenniho Soku nebo dlouhodobou

podporu £i transplantaci srdce.

Balonkowva kontrapulsace mizZe byt
zvaZena u pacientd s kardiogennim
sokem jako BTR, BTD nebo BTB vietné
l&cby pficiny kardiogenniho doku (t].
mechanické komplikace akutniho
infarktu myokardu) nebo dlouhodobé
podpory Ci transplantace srdce.

Balonkova kontrapulsace neni rutinné
doporuéena u kardiogenniho Soku po
infarktu myokardu.

BTB - preklenut
k rozhodnuti (b

Inotropika

to cardiac recov  Inotropni latky mohou byt pro

zlepieni periferni perfuze a zachovani
organowvych funkci zvaZzeny u pacientd

se systolickym krevnim tlakem < 90

mm Hg a prikazem hypoperfuze, ktefi
neodpovidaji na standardni lécbu, véetné
tekutinové vyzvy.

Z divodd bezpednosti nejsou inotropni
latky doporudeny rutinné, musi byt
pritomna symptomaticka hypotenze
nebo prikaz hypoperfuze.

Vazopresory

Vazopresor, preferenéné noradrenalin,
miZe byt pro zvyieni krevniho tlaku

a perfuze vitalné ddlezitych organd
zvaZen u pacientd v kardiogennim Soku.




German national registry 2007-2017

2007-2010

2011-2013 4,617

2014-2017

Patients per year

B mechanical circulatory support
2007-2010
2011-2013

2014-2017

pVAD (%)




Optimalni farmakoterapie

* L¢k s rychlym ucinkem, jednoduchou titraci davky, stejnym ucinkem
(bez tachyphylaxe), metabolismus nezavisly na ledvinach ¢i jatrech

« Farmakokinetika — zvySuje kontraktilitu, zvySuje stfedni arterialni tlak,
zvySuje srdeCni vydej, nezvysSuje spotiebu O, myokardem, nezpusobuje
tachykardii, neni proarytmogenni

« Potvrzeny ucinek ve velkych studiich

* Levny



» Vasopresory — ovliviiuji perfuzi organii zvySenim SVR a stfedniho arterialniho tlaku
 Inotropika — zvySuji CO zvySenim kontraktility myokardu a ¢asto srdecni frekvenci

 Inodilatatory — kombinovany efekt (inotropie, arterialni vasodilatace)

—
wedcton | nstsionoow | | g | b | oopamn]| e

Vasopressorfinotropes

Dopamine

Inodilators
Dobutamine
Isoproterenal
Milrinone 0.125-0.75 pg-kg-"-min-' PD-3 inhibitor

Enoximone 2-10 pg-kg-"-min-! PD-3 inhibitor

evosimendan 0.05-0.2 pg-kg"-min-’ Myofilament Ca* sensitizer, PD-3 inhibitor

CO indicates cardiac output; C5, cardiogenic shock; PD-3, phosphodiesterase-3; PVR, pulmonary vascular resistance; and SVR, systemic

vl
b k|

Contemporary Management of Cardiogenic Shock: A Scientific Statement From the American Heart Association. Circulation, 2017



* [} blokatory
Akutni srdecni selhani u nemocnych s rychlou fibrilaci sini

Landiolol v nizke davce (1.5 pg/kg/min.) ma ptiznivy efekt u nemocnych s EF <35%
Snizuje srde¢ni frekvenci o 11% bez efektu na krevni tlak a srde¢ni index

Kobayashi et al. Addition of a f1-Blocker to Milrinone Treatment Improves Cardiac Function
in Patients with Acute Heart Failure and Rapid Atrial Fibrillation. Cardiology. 2019
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» Myocardial
demand

* Ischemia

« Atrial
Arrhythmia

« Ventricular
Arrhythmia

S

« PCWP
* Hypoxia
« RV Afterload

* Peripheral
Vasoconstriction

* Splanchnic
Vasoconstriction

D

Inotropy/
Chronotropy

LV Afterload

Van Diepen S, JACC 2018




Vasoactive Inotropic Score as a Predictor of Mortality in Adult Patients
With Cardiogenic Shock: Medical Therapy Versus ECMO
Soo Jin Na,® Chi Ryang Chung,® Yang Hyun Cho,” Kyeongman Jeon,*¢ Gee Young Suh,*¢ Joong Hyun Ahn,?

Keumbhee C. Carriere,®® Taek Kyu Park,” Ga Yeon Lee," Joo Myung Lee," Young Bin Song,’ Joo-Yong Hahn,’
Jin-Ho Choi,’ Seung-Hyuk Choi," Hyeon-Cheol Gwon,' and Jeong Hoon Yang™"*

VIS SCORE pr——

Dopamine

dopamine (ng/kg/min) Max dose, pgigimin
dobutamine (pg/kg/min) Dobutamine

Max dose, pg/kg/min

100 x epinephrine dose (pg/kg/min) Norepinephrine

10 x milrinone dose (ng/kg/min) P
10 000 x vasopressin (unit/kg/min) Max dose, unitjmin
100 % norepinephrine (ng/kg/min) i done g/kg/min

Milrinone

Non-ECMO O
VIS =85.1" Vig =130
— ECMO -

Max dose, pg/kg/min

Intra-aortic balloon pump

=|=lle vl el leelaviviaglw

Predicted probability

Extracorporeal membrane oxygenation

VIS < 85 predikovana mortalita
v non-ECMO skupiné€ byla nizsi

VIS 1-10 (n = |

In-hospital mortality
o y . I All-cause death 10(8.2)
VIS > 1 3 O predlkovana mortallta Cardiovascular death 4(33)
. v vV Noncardiovascular death 6(4.9)
v ECMO skupiné byla nizsi U mortaiy
All-cause death 5(4.1)
Cardiovascular death 1(0.8)

Noncardiovascular death 4(33)
30-day mortality

All cause death 6 (4.9)

Cardiovascular death 1(0.8)

Noncardiovascular death 5(4.1)




American Heart Journal

Volume 262, August 2023, Pages 83-89

Trial Designs

Inotrope versus placebo therapy in cardiogenic
shock: Rationale and study design of the
CAPITAL DOREMI?2 trial

Simon Parlow MD 2 ®, Pietro Di Santo MD 2 ? ¢ 9, | ee H. Sterling MD ? b

Trevor Simard MD &, George A. Wells PhD dh Kwadwo Kyeremanteng MD MHA €,
Craig Ainsworth MD ®, Faizan Amin MD ©, Jeffrey A. Marbach MBBS MS ',
Shannon M. Fernando MD MScJ, Marino Labinaz MD 2 ...Rebecca Mathew MD 2 P # o =

Effect of Early Use of Levosimendan Versus Placebo on Top of a Conventional Strategy of Inotrope

Use on a Combined Morbidity-mortality Endpoint in Patients With Cardiogenic Shock
(LevoHeartShock)

ClinicalTrials.gov ID @ NCT04020263
sponsor @ Central Hospital, Nancy, France
Information provided by @ Central Hospital, Nancy, France (Responsible Party)

Last Update Posted @ 2019-07-18




Combes, A., Price, S., Slutsky, A. S., & Brodie, D. Temporary circulatory support for cardiogenic shock. The Lancet, 2020
Thiele, H., Ohman, E. M., de Waha-Thiele, S., Zeymer, U., & Desch, S. Management of cardiogenic shock complicating
myocardial infarction. European Heart Journal, 2019



Mechanicka podpora ob¢hu/ srdce

» Bridge to decision

* Pacienti s nejasnou prognozou (po CPR), kdy aplikact VAD ziskam ¢as ke stabilizaci a
pozd¢jSimu zhodnoceni celkového stavu

» Bridge to recovery

> Bridge to brldge (LVAD, destination therapy)

NNH

11.01.2021 OMATOM Definition Flash 11.01.2021 ISOMATEM Definition Flash

01:30:36 HFS 01:30:35
85n31

> Brigde tO TX - *15.04.1960 A NNH %15.04.1960

65n 32

» Bridge to donor

Fkv 120
FmAs 486.
SL3.0

GT 0.0 W 80
200. c35
H30s " AX - CC rovina
HEAD 3.0 MPR P 20.0x21.1 cm

21.4x 17.0 cm




»Pasivni podpory obéhu
* Balonkova kontrapulzace (IABC)

» Aktivni podpory ob&hu
* Impella

Pulsecath 1iVAC 3L (2L)
TandemHeart

V-A ECMO

Pulsatilni V-A ECMO (Xenios)




Balonkova kontrapulzace

» IABP-SHOCK II studie i metaanalyza randomizovanych
studii — neovlivituje mortalitu pacientd vs. standardni 1€cba

Long-Term Mortality — [T T-Population

6-Year Mortality

501
Control . 166,3%. - -
401 41.3%
o 39.7%
2
> 301
=
1‘._.“ P=098 )
H Relative risk 0.99; 95% confidence interval 0.88-1.11
E 20 b
10- " Resuscitation before randomization; nitotal (%) 1211301 (42.2%) 1431299 (41.8) i
1095 1460 1825 2190 2555
Days after randomization
0 T T T T T 1
0 5 10 15 20 pL 30
Time after Randomization (Days)
Thiele, Lancet 2013

» Stejna 30 denni mortalita
> Stejné 6 leta mortalita Lze zvazit u mechanickych komplikaci infarktu _



TandemHeart

Aorta
» kontinualni centrifugalni pumpa Cerpajici krev z levé siné
Prava Leva :
sin sin
& | ‘, =3 - '_:. ﬁ | |
» N Sl o Ty SE,
Prava Leva | l | TN 'I

komora komora

Krevni | >
pumpa




TandemHeart

» venting levé sin€ x zvySeni afterloadu LK

» TandemHeart zlepSuje hemodynamické a metabolické parametry u Soku

Baseline CGS
ror . L c LA-Ao 1.5 L/min

v porovnani s IABK bez ovlivnéni mortality. LA-A0 3.0 L/min

— LA-Ao 4.5 L/min

» Mortalitni studie nejsou

» U pacientil 1é€enych Tandem Heart vyssi vyskyt téZkého krvaceni (n=19

-
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vs. n=8, p=0.002) a koncetinove 1schémie (n=7 vs. n=0, P=0.009)

Volume (ml)

Thiele, H., Sick, P., Boudriot, E., Diederich, K. W., Hambrecht, R., Niebauer, J., & Schuler, G. (2005). Randomized comparison of intra-aortic balloon support with a
percutaneous left ventricular assist device in patients with revascularized acute myocardial infarction complicated by cardiogenic shock. European heart journal,

Burkhoff, D., Sayer, G., Doshi, D., & Uriel, N. (2015). Hemodynamics of mechanical circulatory support. Journal of the American College of Cardiology.

Burkhoff, D., Cohen, H., Brunckhorst, C., O'Neill, W. W. (2006). A randomized multicenter clinical study to evaluate the safety and efficacy of the TandemHeart
percutaneous ventricular assist device versus conventional therapy with intraaortic balloon pumping for treatment of cardiogenic shock. American heart journal.



Impella

» Kontinualni axialni pumpa zavedena pres aortalni

chlopen, Cerpajici krev z levé komory do aorty

Aorta

Leva
komora

Impella Controfler




Impella CP, 5.5 (pLVAD)

» Impella RP(pRVAD)

Baseline CGS
LVAD 4.5 L/min

» Impella CP —pratok 2-4 L/min, Impella 5.5 — chirurgicky LVAD 6.0 L/min

LVAD 7.5 L/min
» Zajistuje aktivni unloading LK, snizuje tlak 1 objem LK, tlak v LS
1 zaklinéni, redukuje myokardialni praci

» Vice zdvaznych krvaceni (8.5% vs 3.0%, p<0.01) a vaskuldrnich
komplikaci (9.8% vs 3.8%, p<0.01) Impelly vs. [ABK
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100
Volume (ml)

Burkhoff, D., Sayer, G., Doshi, D., & Uriel, N. (2015). Hemodynamics of mechanical circulatory support. Journal of the American College of Cardiology.

Saku, K., Kakino, T., Arimura, T., Sunagawa, G., Nishikawa, T., Sakamoto, T., ... & Sunagawa, K. (2018). Left ventricular mechanical unloading by total support of Impella in
myocardial infarction reduces infarct size, preserves left ventricular function, and prevents subsequent heart failure in dogs. Circulation: Heart Failure.

Kapur, N. K., Alkhouli, M. A., DeMartini, T. J., Faraz, H., George, Z. H., Goodwin, M. J., ... & O’Neill, W. W. (2019). Unloading the left ventricle before reperfusion in patients with
anterior ST-segment—elevation myocardial infarction: a pilot study using the Impella CP. Circulation.

Ouweneel, D. M., Eriksen, E., Sjauw, K. D., van Dongen, I. M., Hirsch, A., Packer, E. J., ... & Henriques, J. P. (2017). Percutaneous mechanical circulatory support versus intra-aortic
balloon pump in cardiogenic shock after acute myocardial infarction. Journal of the American College of Cardiology,.

Schrage, B., Ibrahim, K., Loehn, T., Werner, N., Sinning, J. M., Pappalardo, F., ... & Westermann, D. (2019). Impella support for acute myocardial infarction complicated by cardiogenic
shock: matched-pair iabp-shock II trial 30-day mortality analysis. Circulation.



pMCS (n = 24)

Clinical characteristics at baseline
Age, years
Male sex
Diabetes mellitus
Prior myocardial infarction

Prior stroke

IMPRESS in Severe Shock (IMPella versus IABP e, ..

Heart rate, beats/min

18/24 (75)
2122 (9)
1/22 (5)
0122 (0)
1122 (5)
66£15
81421

IABP (n = 24)

20/24 (83)
3/23 (13)
123 (4)
123 (4)
0123 (0)
6615
83428

Re-duces mortality in STEMI patients treated I_

24/24 (100)
24/24 (100)
21 (15-46)
75432

22124 (92)
20/24 (83)
27 (15-52)
B9+66

With pri—mary PCI in Severe Cardiogenic SHOCK ime till return of spontaneous circulation, min

Haemoglobin, mmol/L
Creatinine, mg/dL N
" EI;:::::FLE:;:::I:I It::fcc:re revascularization
Device placement after revascularization
Multicentricka randomizovana studie (2012-2015) e
2or3

Téik}rl kardiogenni §Ok pfi AIM SYNTAX score pre-PCl

Clinical course during admission

Umélé plicni Ventilace Duration of support (h)

Crossover or upgrading to device with more support
Renal replacement therapy
Blood products during admission

Placement of implantable cardioverter-defibrillator

Primarni endpoint: smrt ze vSech pricin i cr i sy dosr

48 pacientl; Impella CP vs IABC

pMCS
(n — 24)

86£12
96+29

5124 (21)
19/24 (80)

1/24 (4)
23124 (96)
232£87

49 (28-76)
1124 (4.2)
8/24 (33)
11124 (46)
2/24 (8)

7 (3-16)

IABP
(n — 24)

8612
102+£22

3/24 (13)
21/24 (88)

0124 (0)
24/24 (100)
282£106

48 (24-77)
3/24 (12.5)
7/24 (29)
B/24 (33)
1124 (4)

7 (4-10)

Hazard Ratio With
p Value pMCS (95% CI)

Mortality*
30-day all-cause mortality 11 (46)
6-month all-cause mortality 12 (50)

» Stejna 30 denni, 6 mesi¢ni mortalita

12 (50)
12 (50)

0.92 0.96 (0.42-2.18)
0.92 1.04 (0.47-2.32)

J Am Coll Cardiol. 2017




Extrakorporalni membranova oxygenace

V-A konfigurace Aorta

¢

Prava Leva
sin sin

Prava Leva
komora komora

Inflow kanyla 20-23Fr

A 4
Outflow kanyla 15-19F
I;ifr:’;l; :> Oxygenétor Pritok az 7 1/min.
Nahrada srdce 1 plic




Periferni V-A ECMO

T pritok systémovym ob&hem Saseline CGS
14 1 ECMO 3.0 L/min
T arterla’lnl TK —— ECMO 4.5 L/min \
1 perfuze tkani =
X

11 1 afterload LK

=
~
o

Pressure (mm Hg)

T&zky plicni edém
Nevratné poSkozeni plic

Volume (ml)

Vznik trombu v levé komore

Shock ECMO only ECMO + Impella

PCWP (mmHg)

40

Time (seconds)

Schrage B, Burkhoff D, Riibsamen N, et al. Unloading of the Left
Ventricle During Venoarterial Extracorporeal Membrane Oxygenation
Therapy in Cardiogenic Shock. J Am Coll Cardiol HF. 2018.



Extracorporeal Life Support in T
. . ge (years); median
Cardlogenlc ShOCl( Male sex; n/total (%)

Mean blood pressure (mmHg); median (IQR)
STEMI; n/total (%)
In this randomized trial, extracorporeal life support did not improve 30-day Resuscitation before randomization; n/total (%)
survival as compared with usual care in patients with acute myocardial No. of diseased vessels; n/total (%)
infarction complicated by cardiogenic shock. 1
2
3

ECLS SHOCK LVEF (%); median (IQR)

: . % : Laboratory values on admission
ExtraCorporeal Life Support in Cardiogenic Shock pH; median (IQR)
Lactate (mmol/L); median (IQR)
SCAI Shock classification; n/total (%)
Cc

* 417 nemocnych s kardiogennim Sokem u akutniho infarktu
* Primarni endpoint 30-denni mortalita

ESC Congress 2023
Amsterdam & Online

g

Primary Endpoint — 30-Day All-Cause Mortality
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Subgroup Odds Ratio VA-ECMO Control P Interaction
(95%CI) (n/N) (n/N)

Age == 65 years 0.83 (0.50-1.36) 69/124 83141
Age < 65 years 1.11 (0.69-1.79) 60/157 521142

Relative risk: 0.98 (95% CI 0.80-1.19) Fomslo  1.00{0.60238)  30k5 e

Male 0.90 (0.62-1.30) 88/226 107231
P=0.81

Lactate == Smmaoll 0.76 (0.50-1.18) 98/184 i0aM81
Lactate < Smmolf 1.54 (0.80-2,99) 28/93 22137

Cardiac arrest  0.86 (0.57-1.29) 84/190 91191
Mo cardiac arrest 1.07 (0.80-1.93) 45/92 44/82

STEMI  0.88 (0.58-1.34) 74181 81M182
NSTEMI  1.04 (0.57-1.91) 45/85 45189

Anterior M| 0.98 (0.59-1.64) 500122 56130
MI at other location 0.84 (0.45-1.55) 36/82 40/83

TIMI 071 after PCI 0.78 (0.07-8.51) 513 48 |
TIMI 2/3 after PCI 0,88 (0.61-1.26) 108/245  120/252
—— Control

10 1820 0z 05 1 2 345 )
Days since randomization VA-ECMO better WA-ECMO worse Thlele, NEIM, 2023




Aktivni mechanicke podpory obéhu

Cardiac index
MD 0.32 (35%CI -0.24;0.87), p=0.14

J0-day mortali CWP
¥ t’ MD -5.58 [ﬂMﬂ.ul.)-i.m}. p=0.14

7 i T ' I |
-2 -1 1 2
Favours l1ABP Favoura MCS

Leg ischaemia =20 0 4] 10 20
RR 264 (85%CI 0.83;8.39), p=0.10 Favours MCS Fawvours |ABP

| =
01 0.2 05 1 2 5 10
Favours MCS Favours IABP

[ Bleeding {
Transiishun
s

Bleeding T _.?_ T 40 30
RR 2.50 (35%C] 1.55;4.04), p=0.001 Favours |4BP Favours MCS
) T | T
30-day mortality

L 0.1 0.2 0.5 < 3 10 Em:;m RR 1.04 (85%CI 0.70;1.44), p=0.98
01 02 05 5 10 Favaurs MCS Favours |IABP H
Favours MCS Favours |ABP
) T | I e I

i Pro-inflammation \ y
\Cmecrmlamln& sensitivity + / »
i Cﬂntructilil‘y¢_ e Death

01 0z 0.5
Favours MCS

Fawours MCS Favours [ABP

Thiele et all. European Heart Journal, 2017




Kardiogenni Sok

ne

ano
F Akutni koronarni syndrom ﬁ

mechanickeé komplik ;
Emergentni PCI nebo / mechanicke ko plikace Identifikace a lécba

chirurgicka 1é¢ba l specifickych pricin

Zvaite podani kysliku Zvaie podani inotropikS Zvaie zavedeni kratkodobé
(tfida 1) nebo ventilaéni VAZOpreson mechanicke podpory
podporu (tfida lla) (trida llb) (tfida 1la)

ano Ustup hypoperfuze a ne

I = organove¢ dysfunkce 1

Odvykani od inotropnik/ MechaniCk?podpory ob&hu
vasopresort, mechanickeé (tfida Ila)

podpory Elimina&ni metody

(tfida Ila)

Paliativni péce

Kauzalni 1é¢ba,

optimalizace farmakoterapie




Zaver

[ KardiOgenni §Ok ? (plicnicovy katetr)

8

[ J aké Je tiie §Okll ? (laktat, SvO2, organové funkce)

',

DYSfunkce LK/ PK, CthpﬁOVé Vady ‘7 (srde¢ni rytmus, tepova frekvence)

[ Jaké mam moznosti mechanické pOdeI'y7 Jaky piistup (kalibr cév)

Sledovani trendu hemodynamiky
Optimalizace farmakoterapie

» Optimalni na¢asovani aplikace podpory
* Optimalni stupen (vykonnost) podpory
* Optimalni prevence a management komplikaci

« Kombinace mechanickych podpor obéhu



[ Farmakoterapie ]

[ Mechanicka podpora ]
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