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Maligni bludny kruh u kardiogenniho
soku

Dysfunkce

Ischémie myokardu




Maligni bludny kruh u kardiogenniho

soku
. . Dysfunk
Ischemie ystunkce
myokardu
Revaskularizace Mechanicka

srdecni podpora




PCI se systémem LUCAS pri srdecni zastaveée
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Zmeény PV krivek po podani inotropik a
vasopresoru
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Hemodynamicky efekt systému Impella
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Impella CP, pritok az Impella 5.5, pratok az 5.5
4.3 |/min |/min, chirurgické zavedeni




Impella RP, prutok az 4.0 Impella RP flex, prutok az 4.0
l/min, |/min,
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ESC HEART FAILURE CASE REPORT
ESC Heart Failure 2018; 5: 368-371

Published online 21 February 2018 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.12274

Full percutaneous biventricular support with two
Impella pumps: the Bi-Pella approach

Federico Pappalardo®, Anna Mara Scandroglio™ and Azeem Latib®




~Single access” FeSeni u pacientu s
limitovanym arterialnim pristupem

Stahnout

CARDIAC INTERVENTIONS TODAY MARCH/APRIL 2020 VOL. 14, NO.2



Dopad pripojeni VA ECMO na funkci LK
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Vysoky afterload
- vysoka prace a vycerpani energetické rezervy LK
- staza krev nad aortalni chlopni
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Rao P. Circ. Heart Failure 2018;11:e004905



syndrom Harlekyna

Right radial artery
pressure waveform

Carotid artery

Deoxgenated
Blood from LV

Watershed area
distal to aortic arch

Oxgenated Blood
from ECMO




Moznosti pro odlehceni (unloading)
levé komory
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Gass 2014 6 56

Lin 2016 134 302
Park 2014 0 41

Total (95% CI)

Total events 140

Heterogeneity: Chi* = 1.53, df = 2 (P = 0.47); ? = 0% :

Test for overall effect: Z = 0.78 (P = 0.44)

ECMO+IABP

Aso 2016 2
Gass 2014 9 56
Lin 2016 30 302
Park 2014 9 41
Total (95% ClI) 932
Total events 50

Heterogeneity: Tau? = 0.10; Chi* = 4.58, df =

Test for overall effect: Z=0.10 (P = 0.92)

ECMO+IABP

Aso 2016 1 533
Gass 2014 ) 56
Lin 2016 23 302
Park 2014 6 4
Total (95% Cl) 932
Total events 35

Heterogeneity: Chi? = 1.28, df =3 (P = 0.73); = 0%

Test for overall effect: Z = 0.45 (P = 0.65)

European Journal of Cardio-Thoracic Surgery 55 (2019) 395-404 REVIEW

doi:10.1093/ejcts/ezy304  Advance Access publication 24 September 2018

Cite this article as: Li Y, Yan S, Gao S, Liu M, Lou S, Liu G et al. Effect of an intra-aortic balloon pump with venoarterial extracorporeal membrane oxygenation on mor-
tality of patients with cardiogenic shock: a systematic review and meta-analysis. Eur ] Cardiothorac Surg 2019;55:395-404.

Effect of an intra-aortic balloon pump with venoarterial
extracorporeal membrane oxygenation on mortality of patients with
cardiogenic shock: a systematic review and meta-analysist

Yongnan Li*", Shujie Yan®™', Sizhe Gao®, Mingyue Liu®, Song Lou®, Gang Liu®, Bingyang Ji” and Bingren Gao**

Risk Ratio Risk Ratio

0.94 [0.35, 2.49]

90 227 908%  1.12[0.91,1.37]
3 55 26%  0.19[0.01,359 *¢
361 100.0%  1.08 [0.89, 1.32] >
102
02 05 1 2 5
ECMO+ABP ECMO
ECMO Risk Ratio Risk Ratio
ents 3 s i-H. Random. 99% i-H. Random, 99%
2 533 64% 1.00 [0.14, 7.07]
12 79 267% 1.06 [0.48, 2.34]
34 227 46.0% 0.66 [0.42, 1.05]
6 55 21.0% 2.01[0.78, 5.21] T
894 100.0% 0.97 [0.58, 1.63] L 2
54
(P =020, P =35% 001 01 1 10 100
ECMO+IABP ECMO
ECM Risk Ratio Risk Ratio
en 3 oi M-H ixed, 9 . ixed, 9 %
1 533 27% 1.00[0.06, 15.95] — ]
8 79 179%  0.88[0.30, 2.55] ——
22 227 678%  0.79[0.45,1.37]
5 55 115%  1.61[0.53,4.91] =Te—
894 100.0%  0.90 [0.58, 1.41] L 2
36

001 01 1 10

ECMO+|ABP
SRRRRRARRE—

borees
R

rerpvhatee
Perniam

ECMO+IABP ECMO




Moznosti pro odlehceni II (unloading)
levé komory
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VA ECMO + IMPELLA
= ECPELLA

Vysledny efekt:
- snizeni end-diastolického tlaku v LK

- snizeni plicni kongesce

- zlepseni progradniho srdecniho
vydeje

- odstranéni stazy krve nad aortalni R

" PUMP

ChlopnI' IMPELLA

Rao P. Circ. Heart Failure 2018;11:e004905




Triage in Emergency Department

* ER physician calls cardiac intensive care physician when a
patient meets any of clinical criteria listed right

Multi-disciplinary Shock Team Activation

Initial Therapy

* O, Therapy - NIV, Mechanical
Ventilation if needed
* |V Therapy - Volume, Catecholamines

Pre-hospital diagnosis

+ sBP<90mmHg or mBP<60mmHg
« Cardiac arrest or VT / Vf following chest pain
« ST elevation observed after ROSC
.+ Recurrent VT / Vf

Initial therapy to stabilize and shock diagnosis
Shock Diagnosis

« ECG

SCAl CGS Classification *

Evaluation of CGS severity/stage/trend
* Blood gas - pH, Lactate [« pump - LV function, Obstructive shock

* Tank - Intravascular volume status
* Echo - RUSH Exam - * Pipes - Large arteries & veins

StageA/B/C

« Global LVEF < 30%
* LVEDP > 20 mmHg
Consider IABP in case of

« increasing coronary artery |

blood flow mainly

« risk for bleeding with strict
anticoagulation therapy

* access problem for large
bore sheath

Impella/IABP

Prior to PCI

Nakata J. J of Intensive Care

2023;11:64

' Device upgrade

(VA-ECMO/Impelia 5.5/LVAD)

SCAI CGS Classification *
Stage D /E

PCI (if indicated)

VA-ECMO

ECPELLA
If LV unload needed

v

Use PAC & Monitor end-organ perfusion parameters
Optimize volume, catecholamines and MCS

Intensiv re physician

» Gather on-call physician in charge of ER and CCU
to optimize and mobilize the resource

» Perform CT evaluation and temperature management
first if deemed necessary by ER physician

* AV remains closed

* Pulmonary edema
(e.g. Blood-tinged sputum
from ET tube)

* Global EF < 30%

CPO<06W
Lactate > 4 mmol/L

Early Escalation

v
CPO<06W
Lactate < 4 mmol/L

Close Observation
Consider Escalation

CPO>06W
Lactate < 4 mmol/L

« LVEDP > 20 mmHg

ER

Door
To
Initial Therapy

Target < 30 mins

CCL

Cardiac Cath Lab

Door
To
Reperfusion

Target < 90 mins

Reassess

Every
12to 24 hrs



Hemodynamicka deteriorace u kardiogenniho Soku je dana vzajemné se potencujici kombinaci ischémie a
myokardialni dysfunkce a finalni zhrouceni obéhu muze byt za velmi kratkou dobu jiz nevratné

Je treba rychle volit spravné strategie ke zlepSeni perfuze myokardu a podpory funkce levé komory

Systémy Impella a VA ECMO umoznuji hemodynamickou stabilizaci, pfi¢emz Impella nedosahuje takového pritoku

jako VA ACMO , které véak vede k narQstu EDP a EDV s rizikem vzniku refrakterniho plicniho edému a

irreverzibilniho selhani LK. Proto je ¢asto vhodné oba systémy kombinovat

Organova hypoperflize z nedostate¢ného kapilarniho pritoku je rizikovym faktorem multirganového selhani. Idealni
zplsob zabezpeceni této perflize stale neni jasny: ECPELLA, pulzatilni ECMO, ECMO + IABK ....




Kapilarni perfuze behem kardiogenniho
soku

Physiological Altered microcirculation in [ Macrocircu!atory}
microcirculation cardiogenic shock dysfunction

Microcirculatory
dysfunction

Time

Terminal Capillaries Postcapillary Terminal Capillaries Postcapillary
arteriole venule arteriole venule

Merdji H. Annals of Intensive CaRe 2023;13:38






Impella CP®

with SmartAssist®

Minimally invasive heart
pump with peak flows
up to 4.3 L/min

Impella CP

pratok do 4.3 I/min
perkutanni zavedeni

Smart Assist pro optimalizaci
pozice, prutoku a odvykani
14 F

Impella 5.5¢

with SmartAssist®

Surgically implanted
heart pump with peak
flows up to 6 L/min

ImpeIIa 5.5

prutok do 5.5 I/min
chirurgické zavedeni

Smart Assist pro optimalizaci
pozice, prutoku a odvykani
Vhodna pro dlouhodobou
podporu

21 F

Impella RP®

with SmartAssist®

A minimally invasive,
right-sided heart pump
with intelligent
technology to improve
patient outcomes with a
flow rate greater than
4.0 L/min

Impella RP

jedina perkutanné zavadéna
mechanicka podpora pro PK
aspirace krve ve VCI

ejekce do AP

pratok 4 1I/min

pouzitelnd po dobu 14 dnd
moznost biventrikularni podpory



Techni tetreni-mil -

Neinvazivni in vivo videomikroskopie
Ortogonal polarization spectral (OPS)
Sidestream dark field (SDF)

Incident dark field (IDF)

Krupickova P.
Perfusion 2017




Vysetreni sublingualni mikrocirkulace
béhem CPR a eCPR

Zpomalena obnova prutoku po ROSC - cca o 3 minuty, obnova az do dvou
dnd

PoSkozeni mikrocirkulace predikuje horsi vysledky po CPR
Inotropika: vasodilatace mikrocirkulace

Vasopresory: vasokonstrikce v mikrocirkulaci

Adrenalin a vasopresin zhorsuji cerebralni mikrocirkulaci

Prukaz zachované perfuze mikrocirkulace béhem ECPR



