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ECMO podpora umoznuijici

orovedeni/dokonceni intervence
Veno-arterial (VA) ECMO -

supports both heart and lungs




* Stabilni pacient s

RISK vs BENEFIT

Zkusenosti Pracovistg
« Zhrouceni béhe

Standardizace postup(
Rychlost Zaveden

i podpo
Komplexnj ECM .

. Primarni CS & C O servis

ujici intervenCV

ECMO umozni provest intervenci, ktera by jinak nebyla mozna....



U jakych vykonu ?

* High Rics PCl — protectec PCI

e Stenozy kmene, prox RIA, CTO s MVD
postizenim....

e Strukturalni KT..
* Antiarytmické intervence, RFA

* High Risk pulmonary embolism

 Strukturalni intervence (Mitraclip, TAVI...)




Evidence pro ¢asné/preemptivni ECMO pti AIM

ECMO-CS

e 117 pacientu s tézkym nebo
rychle progredujicim
kardiogennim sokem

* Immediate VA-ECMO vs.
konzervativni strategie s
moznosti rescue ECMO

* Primarni endpoint se
nezlepsil; casné rutinni ECMO
tedy nebylo superior

Circulation

RESEARCH ARTICLE Originally Published 6 November 2022

500

RRRRRRR

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

D & | Richard Rokyta,
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ECMO | Consenvative | gifference | ratio (95%
a,
Composite primary outcome—composite of death 7.4 (24310 | 0.721
from any cause, implantation of another mechanical | (63.8) 9.5) (0.463 to
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el R B N L BLE R
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Another mechanical circulatory support 10 25 (42.4) -25.1(-41.1 |0.380
(17.2) to—-9.2) (0.182 to
0.793)
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resuscitated cardiac arrest, and serious adverse
event




Evidence pro ¢asné/preemptivni ECMO pti AIM
Circulation

ECMO-CS

e 117 pacientu s tézkym nebo
rychle progredujicim
kardiogennim sokem

* Immediate VA-ECMO vs.
konzervativni strategie s
moznosti rescue ECMO

* Primarni endpoint se nezlepsil;
casné rutinni ECMO tedy nebylo
superior
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Extracorporeal Membrane Oxygenation in
the Therapy of Cardiogenic Shock: Results
of the ECMO-CS Randomized Clinical Trial
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Evidence pro ¢asné/preemptivni ECMO pf; AII\/I

Circulation
ECM O-CS ExtracorporeaTMe:b?'aor?e Oxygenatio:ie:mm
the Therapy of Cardiogen.ic Shoz.:k.: Resu.lts
* 39% crossover z CONS do ECMO o e ENDes Rendomzer Slnlea T
e Definice CS... m —EMO e
* Problematicky kompozitni Y
endpoint I
* Heterogenni skupina pacientd § -
e Laktat jako rescue .... .
e 4 centra...8 let.. neZ pocatecni

konzervativni strategie s dostupnym

VA-ECMO muze pomoci spravné vybrané podskupiné...
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Evidence pro ¢asné/preemptivni ECMO pfi AIM

EURO SHOCK

 randomized within 30 minutes after
PPCI (standard vs ECMO)

* pfedcasné ukoncena kvuli pomalému
naboru, takze byla vyrazné
underpowered — 35 pacientt.....
(zacala pandemie)

* 30% ve skupiné ECMO nedostalo
ECMO....median napojeni 5 hodin...

e 30-Day Mortality: 43.8% in the VA-ECMO
roup versus 61.1% in standard care
p=0.22)

e 1-Year Mortality: 51.8% with VA-ECMO
versus 81.5% with standard care (p=0.14)

CORONARY INTERVENTIONS
CLINICAL RESEARCH

Venoarterial extracorporeal membrane oxygenation or
standard care in patients with cardiogenic shock
complicating acute myocardial infarction: the multicentre,
randomised EURO SHOCK trial

Amerieet 5. Ranmine!?* RSc (Honsd MRRS PhID WMROP- Manel Sahate®* MDY PhTY FESC-
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Evidence pro ¢asné/preemptivni ECMO pti AIM

ECLS-SHOCK

e 420 pacientt s AMI-CS, kde
bylo rutinni ECLS zavedeno
pred nebo béehem
revaskularizace vs standard s
moznosti ECLS pri selhani

e zadné snizeni 30denni
mortality, zato vice krvaceni
a cévnich komplikaci.

% e NEW ENGLAND
2/~5 JOURNAL of MEDICINE
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Extracorporeal Life Support in Infarct-Related
Cardiogenic Shock

Authors: Holger Thiele, M.D. , Uwe Zeymer, M.D., Ibrahim Akin, M.D., Michael Behnes, M.D., Tienush Rassaf, M.D.,
Amir Abbas Mahabadi, M.D., Ralf Lehmann, M.D., s28 , for the ECLS-SHOCK Investigators™ Author Info &

Table 2. Treatment.*

ECLS Control
Characteristic (N=209) (N=208)
ECLS therapy — no. (%) 192 (91.9) 26 (12.5)

Initiation in catheterization laboratory
Before revascularization 427192 (21.9) 4/26 (15.4)
During revascularization 50/192 (26.0) 8/26 (30.8)
After revascularization 100/192 (52.1) 7/26 (26.9)

Other mechanical circulatory support in patients without ECLS 0/17 28/182 (15.4)
— no./total no. (%5)

Intraaertic balloon pump — 1/28 (3.6)
Impella 2.5 — 1/28 (3.6)
Impella CP = 24/28 (85.7)
Impella 5.0 — 1/28 (3.6)
Impella 5.5 — 1/28 (3.6)




Evidence pro ¢asné/preemptivni ECMO pti AIM

The NEW ENGLAND

CURRENT ISSUE SPECIALTIES TOPICS

JOURNAL of MEDICINE

ECLS-SHOCK

ORIGINAL ARTICLE f X in B W

Extracorporeal Life Support in Infarct-Related

* 420 pacientu s AMI-CS, kde |~
bylo rutinni ECLS zavedeno oo s i g
pFed nEbO béhem SE)rtnale 79/169 (46.7) 78/170 (45.9) —L 0.98 {0.81-1.20)

Female 23/39 (59.0) 22/39 (56.4) * 0.94 (0.56-1.58)
1 A
revaskularizace vs standard s | ™., -
v , Ve P =65 yr 61/96 (61.5) 50/85 (58.8) — 0.88 (0.61-1.28)
moznosti ECLS pfi selhani
No 62/146 (42.5) 57/138 (41.3) e 0.98 (0.80-1.19)
Yes 39/60 (65.0) 42/70 (60.0) e 0.87 (0.56-1.37)
° 44 d 2 4 4 30d 4 Type of infarction
za n e Sn Ize n I e n n I MNon-ST-segment elevation myocardial infarction 36/66 (54.5) 37/69 (53.6) —— 0.98 (0.68-1.41)
t I .t t Y, k 7 7 ST-segment elevation myocardial infarction 65/141 (46.1) 59/135 (43.7) —r— 0.96 (0.77-1.18)
5T- t elevati dial infarction t

mor a I y’ Za O VI Ce rva Ce nl ;:ir:frni;xii" T 39/85 (45.9) 33/75 (44.0) — 0.97 (0.73-1.28)
4 4 . 4 N terior infarcti 26/56 (46.4) 25/59 (42.4) —— 0.93 (0.67-1.29)

a cévnich komplikaci.
=6 mmol/liter 24/85 (28.2) 30/87 (34.5) —— 1.09 (0.89-1.34)
=6 mmol/liter 75/120 (62.5) 69/120 (57.5) . 0.88 (0.65-1.20)

CPR
No 24/46 (52.2) 22/47 (46.8) —— 0.90 (0.60-1.35)
Yes 78/162 (48.1) 78/162 (48.1) —— 1.00 (0.81-1.23)
05 10 20

Extracorporeal Life Support Better Control Better




Evidence pro ¢asné/preemptivni ECMO pii AIM

ECLS-SHOCK

77% ECPR...

30% SCAI E

Dlouha CPR...

5,8% LV unloading
25%pacientu nad 75 let

£°% e NEW ENGLAND
&/~ JOURNAL of MEDICINE

RENT ISSUE » SPECIALTIES TOPICS
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Extracorporeal Life Support in Infarct-Related

Cardiogenic Shock

Authors: Holger Thiele, M.D. ©  Uwe Zeymer, M.D., Ibrahim Akin, M.D., Michael Behnes, M.D., Tienush Rassaf, M.D.,
Amir Abbas Mahabadi, M.D., Ralf Lehmann, M.D., 28 , for the ECLS-SHOCK Investigators™ Author Info &

Table 3. Clinical Outcomes at 30 Days.

cashé zavedeni

ECLS Control Effect Size
Outcome (N=209) (N=208) (95% CI)*

Primary outcome

Death from any cause — no. (%) 100 (47.8) 102 (49.0) Relative risk, 0.98
(0.80 to 1.19)

populacni mortalitu.

....u nékterych pacientt

Vysledek VA-ECMO Kontrola Efekt
478 % 490 % RR 0,98: 95% C1 0,.80-119
. o
pacientu s AMI-CS

234% 96 % RR 244

Ve v  es s 11,0 % 38% RR 286

a zivot zachranuijici

7 dni 5dni del3i pfi ECMO

Mediadn pobytu na ICU 10 dni & dni del3i pfi ECMO
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Cardiac index, SvO, or
determine benefit from
shock: post-hoc analysis
randomized ECMO-CS tr

Petr Ostadal''®, Dagmar Vondrakova', Richard Rokyta?, Jir ~Andreas Kruger’, Marek Janotka®, Jan Naar’, /
Jana Smalcova®, Marketa Hubatova®, Milan Hromadka?, Stefan Volovar?, Miroslava Seyfrydova®, Ales Linhart® and vysokym pcoz gap nad 0.8 kPa.......... HR 0.43 / NNT 3’ 5

TS5
. O

...................................... HR 0.34 / NNT 2,8

Jan Belohlavek®



Strukturalni KT

Saura etal Critical Care  (2026) 30:198 Critical Care
https.//doi.org/10.1186/s13054-026-05969-2

Ventricular arrhythmia ablation timing 2
and outcomes in electrical STORM requiring
V-A ECMO support: the STORM-ECMO study

Ouriel Saura", Manuela Lucenteforte?, Maxime Beneyto®, Philippe Maury®, Caroline Biendel”, Frederic Sacher’,
Romain Tixier®, Julien Imbault®, Pierre Bay’, Nicolas Lellouche’, Francis Bessiére'?, Kevin Gardey®, Matteo Pozz®,
Adrien Bouglé', Geoffroy Hariri'’, Eloi Marijon'', Pierre Baudinaud'', Anne-Celine Martin'', Nicolas Brechot™?,
Raphaél Martins'?, Pierre Groussin'*, Romain Sonneville', David Levy', Guillaume Lebreton®, Pascal Leprince'®,
Estelle Gandjbakhch'’, Alain Combes’, Xavier Waintraub'’ and Matthieu Schmidt' on behalf of

the STORM-ECMO investigators

1. U primarniho ECMO pro arytmo boufi
je RFA metodou jak umozni weaning od
ECMO...

A p=0.03 - B
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Fig. 1 ECMO weaning success rates according to VA ablation status and timing. A: Crude rates of successful ECMO weaning by VA ablation status. B:
effect of VA ablation by timing. VA ablation was considered early when performed < day 4 or late > day 4. ES electrical storm, VA ventricular arrhythmia

Effect of Ablation Timing on ECMO Weaning
Hazard Ratio (Ablation vs no Ablation) by Timing

Objectives To assess the impact and optimal timing of VA ablation on ECMO weaning success in patients supported

with V-A ECMO for ES-related refractory cardiogenic shock.

Methods We conducted a French multicenter retrospective cohort study including 218 patients treated between
2015 and 2023 in 9 tertiary centers. Patients requiring V-A ECMO for ES-related cardiogenic shock were included; 115

Hazard Ratio

Results VA ablation was associated with higher ECMO weaning success (cs-HR 1.72, 95% Cl 1.08-2.73; p=0.022).
Spline-based Cox analysis indicated that the benefit was greatest when ablation was performed within the first days
of support, progressively attenuating thereafter. Among ablated patients, early intervention (< Day 4) conferred a clear
advantage over later ablation (HR 2.10,95% Cl 1.14-3.87; p=0.01). A landmark Fine & Gray model confirmed a higher
cumulative incidence of successful weaning with early ablation versus late or no ablation (sHR 2.23, 95% Cl 1.26-3.87;
p=0.0045).

Number of Patients
=)

‘ 0 4 l 8 12 16
i O Cannulation to Ablation (days)



Strukturalni KT

2. Pacient s EF 15-20 % ma
hemodynamicky netolerovanou VT...
Indukce VT - hypotenze - kardioverze
- nelze dlouho mapovat VT.....proto
preemptivni ECMO...

Circulation: Arrhythmia and Electrophysiology d

Volume 9, Issue 12, December 2016 Amarican
https:/doi.org/10.1161/CIRCEP.116.004492 Heart

Association.

ORIGINAL ARTICLE

Extracorporeal Membrane Oxygenation for Hemodynamic
Support of Ventricular Tachycardia Ablation

Francesca Baratto, MD, Federico Pappalardo, MD, Teresa Oloriz, MD, Caterina
Bisceglia, MD, PhD, Pasquale Vergara, MD, PhD, John Silberbauer, MD, Nicolo
Albanese, MEng, Manuela Cireddu, MD, Giuseppe D’Angelo, MD, Ambra Licia Di Prima,
MD, Fabrizio Monaco, MD, Gabriele Paglino, MD, Andrea Radinovic, MD, Damiano
Regazzoli, MD, Simona Silvetti, MD, Nicola Trevisi, MD, Alberto Zangrillo, MD, and Paolo

Malla BAll- KAM



Struktura
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ni KT pri ARVC

Konziliarni vySetreni kardiologem / 15.6.2026 11:56 Provedi(z): MUDr. Eva Lichnerova
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hyperkalemie.

Medikovan, kontrola ICD, zde potvrzena bé&zici KT, snaha o verzi overdrive
stimulaci, toto ale bez efektu, proto podan 1x wvyboj 413 wvia defibrilator, s
verzi na stimulaci sini a komor.

Konzultace ECMO tymu, zatim konz. postup, podle vyvoje stavu se ev.domluvime
déle.

pacienta priijmeme na XKVLJ

Zerava Jiri
6/04051134
*5° 4. 1967 ()
24.VET \oz6

Biventrikularni selhavani, ICD Zea s

TVOT maxPG
LVOT meanPG

EFLK 15%, SV 60ml, LVOT VTI 12, HR 67, CO 4l/min

LVOT Env.Ti
HR

TAPSE 14 e
TR Vmax 21

Pummo krivka I-Il typu

RV-PA coupling (TAPSE/PASP) >0,35

+

0.19 m/s
0.14 mmHg
0.82m/s
0.58 m/s
2.70 mmHg
1.50 mmHg
126cm
217 ms

67 BPM

60 ml

4.00 I/min



Strukturalni KT pri ARVC

Popis vykonu: V klidné loké&lni anestesii 40ml 1,0 % Mesocain zavedeny do v.
femoralis 1l.dx. Agilis a 6F, do v. femoralis 1. sin. zaveden 8F a 1l1F sheath.
Zaveden CS katétr, od pocatku wvysSetfeni sinusovy rytmus. V uvodu TTE bez nalezu | =
trombu v LK, pomoci ICE zobrazeni LAA bez zjevného trombu s dobrou kinetikou
LAR.,

Mapovaci katétr Sphere 9 zaveden do PX, vytvoiena voltdZova mapa PX prokazuje
typické posSkozeni pf¥i ARVC, jizva tadhnouci se od Tri anulu prXes RVOT az k PU
chlopni a takfka az k hortu PK po bocni sténé.

Provedena PSK - spustén a pomlad klinické KT ze spodni ¢asti Tri anulu.
Terminace pfi RF aplikacich, nasledné linie pfes veésSi Cast jizvy k hrotu v
misté& pozdnich potencidlnli. Nasledné spusténa KT s opacno osou z RVOT, v RVOT
také ukoncena, natazena linie od PU k Tri chlopni a jesté& horizontalni linie po
RVOT. Né&sledn& inducibilbi rychlejsi KT, LAT mapa prokazuje bocni sténu PX, ale
signaly nemizi proto ATP, které arytmii temrinuje. Za stimualce, jiz
stabilné&jsi polkoha katétru, do toho mista stakovani paliakci 1x RX a 4 PF.
Nasledn& jiz vzhledme k sumérni déoce b&hd KT 70 min ikdyz na ECMO
neindukovano. Stazeny zilni sheathy, zalozeny Z-stehy.

RF: 18 PF 129

Pocet ablaci: 147 min; 20

Skia: 408 | pGy/m2 min: 13.5
Tlak S /D [mmHg]: Tep [1/min]: SpO2:
100 |/ 70 80 100

RF + PF ablace rozsahlého substratu PK pro ARVC za pomoci sstému MDT Affera.
L e 1
kat. Sphere 9




Strukturalni KT p
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Strukturalni KT pri A

ECMO / 24.6.2026 13:49 Provedi(z): MUDr. Filip BurSa, Ph.D

:?Komplikovanff pacient s ARVC indikovén k RFZA, biventrikuldrni selhévani,
pfedpoklad obtiZného vykonu proto dohoda nad plédnovanym vykonem se zajiStEnim
VA ECMO

WOntrola kde jisté znama dysfunkce LK i RV, LVOT VII 12, SV 60ml, stimul
akce 60/min, TAPSE 13 PAPs okolo 25 z TR Vmax, déle podepséan IS, asepticky
zajisténi a rad k IAP, CZK ma, déle indukce anestezie (Suf lOucg+Midazolam
Smg+Ketamin S50mg), LM 4, inhal anest sevorane, ob&h stabilni, pak asepticky pod
UZ kanylace AF 1 dx a VF 1 sin, dréaty a dilatace volné&, heparin 5000 UI, ACT
nad 300, kanyla Maquet 25F do VF a 17F do AF, VA ECMO efektivné& spusténo 9:00,
prutok 2,5 SGF 11/30%....postupné mapovani , opak vyvolani KT, vykon velmi |
obtmktrof vysSetfeni Doc Plasek, celkem 5 period mali%i H,',mm
arytmie které preklenuty ECMO prutokem 51/min, SGF 21/500, p¥i tom zcela mizi ”{t"‘““b"’”ﬂ+
, MAP okolo 90 se da¥i drzet,
opakované odbéry ABR které OK,
s nizkym laktatem, , vykon celk odin a 20minut, diriéza 1100,
krystaloid 2500 albumin 250, nora mm vysazen, pacient
vgeden Z anestezie a IM vxt:aienal gonechén na VA ECMO s prutokem 21/min SGF
11/30%, ;’e lucidni a ad ORIM3 13:40. Stimulace poneché&na na 80/min, evet mozZno
vecer na 60/min pfeprogramovat..pokud by byl OK po vsSech strankach
pfeddomluvena extrakce ECMO Mantou...vykon bez komplkaci, tymu dékuji

[FB

| VSE

Resp /min Méfeni vyp




Intervence u selhani RV — plicni embolie

AHA/ACC Acute PE Clinical Categories

A B

Symptomatic
Incidental and Low clinical severity score* Elevated clinical severity
asymptomatic score™

Subclinical Symptomatic

Lowest risk Highest risk

Subsegmental ' Normal RV and
B 1 (Single/mumple) C1 Sistons - -
B 2 e Cz m m - -

C3 Abnormal RV and =1

+/- +/-
= o R

+/-

Circulation e
Volume 153, Issue 12, 24 March 2026; Pages e977-e1051 ﬁm’ti“"
hitps:/fdoi.org/10.1161/CIR.0000000000001415 Association.

CLINICAL PRACTICE GUIDELINES

2026
AHA/ACC/ACCP/ACEP/CHEST/SCAI/SHM/SIR/SVM/SVN
Guideline for the Evaluation and Management of Acute
Pulmonary Embolism in Adults: A Report of the American
College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines

in AHA/ACC PE Category D1-2.

Advanced therapies, including systemic thrombolysis, catheter-based thrombolysis,
mechanical thrombectomy, and surgical embolectomy are reasonable for patients with
acute PE in AHA/ACC PE Category E1 and can be considered for patients with acute PE




Intervence u selhani RV — plicni embolie

AHA/ACC Acute PE Clinical Categories

- | ECMO neni ihned dostupné
A c systémova trombolyza
: dale individualné (ECMO, mech.trombectomie...)

ECMO je bedside...

VA ECMO + watch and wait
VA ECMO + CBT
VA ECMO + PMT




Intervence u selhani RV — plicni embolie

AHA/ACC Acute PE Clinical Categories

Subsegmental
(Single/multiple)

ECMO neni ihned dostupné
transport do centra

antikoagulace

systémova trombolyza

ECMO je bedside...

CBT + VA ECMO
PMT + VA ECMO




Komplexni strukturalni intervence

* Mitraclip
* TAVI

Stabilni pacient se zrejmou
vysoce rizikovou patologii




VA-ECMO neni intervencni lécba sama o sobeé.

Je to platforma, ktera kupuje ¢as a zajistuje perfuzi k provedeni definitivni
intervence....

e ECLS-SHOCK.... samotné casné pridani ECMO k PCl automaticky nezlepsi prognozu

Kterému pacientovi, pri jakém stupni soku a v jakém okamziku ECMO umozni
uspesnée proveést intervention?

PCl — u selektované skupiny preventivé, jinak jako rescue...
RFA — u rady pacientU by nebyla ablace vubec mozna...

PE — ECMO vs trombolyza dle dostupnosti metody...
Strukturalni intervence — obvykle jako rescue...
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