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MECHANICKE PODPORY OBEHU

B Impella C TandemHeart

Figure3 Percutaneous assist devices in cardiogenic shock. (A) Intra-aortic balloon counterpulsation; (B) Impella® pump; (C) TandemHeartT' ™,
(D) extracorporeal membrane oxygenation (ECMO). Modified from Thiele et al.*®
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Table 3 Proposed haemodynamic effects of the mechanical circulatory support devices
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EXTRAKORPORALN{ MEMBRANOVA
OXYGENACE

A

* Mimotélni obéh —mechanicka podpora obéhu (nikoliv srdce)

* VAECMO vs. VV ECMO

VA ECMO c¢astecné nebo uplné nahrazuje funkci plic i srdce ( paralelni
obéhy), VV sériové plice

* Indikace: kardiogenni Sok, refrakterni zastava obéhu, arytmogenni boure a
rizikova PCl

* Kontraindikace: ireverz. org. postizeni, disekce aorty, tézka aortalni
insuficience, trauma s vaznym krvacenim
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V-A INDIKACE A KONTRAINDIKACE

Kardiogenni sok (konzervativni postup nezajistuje dostatecnou perfuzi
organl-SvO2, laktat, diuréza, NIRS,Cl)

Dekompenzace chronického srdecniho selhani, akutni srdecni selhani de
novo

Arytmogenni boure

Srdecni zastava ( KPR 10 min, prede svédky, laicka KPR, laktat nad 21, pH
pod 6,7)

Po kardiochirurgii

Podpora rizikové intervence

Ostatni: otravy, sepse, plicni embolie, tézka plicni hypertenze
KI: disekce aorty, vyznamna aortalni regurgitace, zdravy rozum

Relativni- vék na 75, BMI na 40, MOF, trauma s krvacenim, tézké poskozeni
plic a jater, kontraindikace k Tx
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VV ECMO INDIKACE A KONTRAINDIKACE

 Nedostatecna oxygenace a ventilace pres maximalni ventilacni |éCbu
e Murray skore- oxygencni index, RTG, PEEP, complince 3 a vice

* Indikace: tézka pneumonie, ARDS, kontuze toxicka inhalace, aspirace, status
astmaticus

» Kl: ireverzibilni poSkozeni, organ(, tézka plicni hypertenze, zdravy rozum, vék
nad 75, agresivni ventilace nad 7 dni , multiorganové selhani
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OKRUH ECMO

e Nasavaci a vypustni kanyla

* Krevni pumpa s oxygenatorem

* Pred napojenim nutno okruh naprimovat
Monitorace: inv. TK, Astrup,SvO2, laktat
NIRS saturace, S-G katetr, TEE

V-AECMO V-VECMO

Internal Jugudar Vein
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KOMPLIKACE

Krvaceni
Ischemie

Trombodza okruhu

Harlekynsky syndrom

Distenze levé komory

PEMND CRLCE ; TA-TFL0

Respiratory Failure

Deoxygenated Blood
Supplied to the Upper Part
of the Body

Hyperoxygenated Blood
Supplied to the Lower Pary]
of the Body

w

ECMO inflow Cannula

—
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European Heart Journal (2014) 35, 2541-2619
doi0.1093/eurheartj/ehu278

PLEND CRLCE ; TA-TFL0 P

PROC ECMO?

Emergency echocardiography Is
Indicated to assess LV and
valvular function and exclude
mechanical complications.
Emergency Invasive evaluation Is
Indicated In patients with acute
heart fallure or cardiogenic
shock complicating ACS.

(Class* | Level® | Ref |

‘A

180201,

. 221331

Emergency PCI Is Indicated for ()

patients with cardiogenic shock
due to STEMI or NSTE-ACS if

coronary anatomy Is amenable. |5

Emergency CABG Is
recommended for patlents with
cardlogenic shock If the
coronary anatomy Is not
amenabie to PCI.

Emergency surgery for
mechanical complications of
acute myocardial Infarction is
Indicated In case of

IABP Insertion should be
considered In patients with
haemodynamic
Instabllity/cardlogenic shock due
to mechanical complications.
Patlents with mechanical
complication after acute
myocardial Infarction require
iImmediate discussion by the
Heart Team.
Short-term mechanical
circulatory support In ACS
patients with cardiogenic shock
be considered.

'Routine use of IABP In patients
with cardlogenic shock Is not
Necommended. A

A 332,333
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CLINICAL RESEARCH

PROC ECMO ?

Emergency extracorporeal membrane oxygenation in
a hospital without on-site cardiac surgical facilities

As a consequence of advances in the technology for circulatory
assistance. percutaneous canmula mplantation no longer requires car-
diac surgical skills or the mvolvement of a highly specialised team?*™,
After training and in cooperation with a cardiac surgical hospital, an
Abatract
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mterventional cardiology team in a local hospital with a high-volume

catheterisation laboratory but without on-site cardiovascular surgery
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facilities would be allowed to implant, prime. and run such devices.
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@ Cordine arrest - 30-dlay survival D Cardiac arrost - 30-day favourabie neursiogical outcome

RESUSCITACE
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ECMO vs. KPR o 13% vyssi 30-denni prezivani (95% Cl 6-20%;p<0.001), NNT=7,7
ECMO vs. KPR 14% lepsSi neurologicky outcome (95% Cl 7-20%; p<0.001), NNT= 7,1

Ouweneel DM, Schotborg JV, Limpens J, Sjauw KD, Henriques JPS et al. Exctracorporeal life suppert during cardiac arrest and cardiogenic shock: a
systematic review and meta-analysis, Intensive Care Med. 2016;
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ECLS

2. E-CPR in OHCA?

» National Taiwan University Hospital Taipei
*+ 2007 —2012; n =230, 199 IHCA, 31 OHCA (selected patients)

* results:

time to ECLS (min) 444247 67.5+306
survival to discharge 31.2% 38.7 %
survival with good neurology 25.1 % 25.5%

E-CPR for OHCA - Overview

» ,Our results suggest that further investigation of the use of
ECMO in OHCA is warranted®

Wang CH, Resuscitation 2014.85:
Toble 2. Studies induding ou-of-hospital cordioc arrest posients

21129

e Guen [40§ 011 51 120 29 2 4%

Avcili [41] 77 |69-101) 1559
Fognoul [357] 2013 4 65 [56-80) IRN
f 22 9 11-59 17 P21y

leick [429) 2013 2 53 vors 11 39%)

44 - 120 min 4-39%

Fagnoul D et al, Cuir Opin Crit care 2014:20:259-65 33
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ECLS

A 5-year experience with cardiopulmonary resuscitation using extracorporeal
life support in non-postcardiotomy patients with cardiac arrest

Assad Haneya**, Alois Philipp*, Claodius Diez*, Simon Schopka®, Thomas Bein®
Markus Zimmermann®, Matthias Lubnow®, Andreas Luchner®, Ayman Agha®, Michael Hilker?,
Stephan Hirt*, Christof Schimud *, Thomas Miuller

0.0001 |
089 |

TETIET RECA-Study
2.7 001 | (Regensburg ECLS for Cardiac Arrest)

5 (68)
e

113)
| w:n | &2

5(27)

s o Sy A ' cardiac arrest with CPR > 10 min and

Resuscitation 2012.83.1331-37 56

presumably cardiac etiology (VF/VT)

witnessed cardiac arrest
bystander-CPR or beginning of
ACLS within 5-10 min

age between 18 and 65 yrs




o/t

Krajska nemocnice Liberec, a.s.

P EFND G e ,}{*ﬂm-ﬁrc} L ETRD CRLT e TMwﬂr

Cardiogenic shock - 30-day survival

ECLS versus IABP ,

Seitier 2014 0.33(-0.04-071)
Sheu 2010 0.33(0.10-055)
Pooled 0.33(0.14-0.52)

KARDIOGENNI

ECLS versus Impella/TandemHeart »
Chamogeorgatis 2013 : 0.01(027-0.25) P eterogenaity) =078

A4
SO K Lamarche 2010 006(030-01g) =0
Pooled > 003(0.21-0.14)
‘ p=070
Pooled 151 e @ 0.14(9.08-038)  pneteragenety) =006
p= 020 F=60%

A 05 0 () 1
Favours control  Favours ECLS

Fig. 3 Difference of 30-cay survival of patients with cardiogenic shock, stratified according to different control thesapies (1ABP or impella/Tandem-

ricdll)

ECMO vs. IABP o0 33% vyssi 30-denni prezivani ( 95% Cl 14-52%; p<0.001;NNT=13)

ECMO vs. Impella/TandemHeart bez stat. vyznamnosti (-3%, 95% Cl -21% -
14%;p=0.7;NNH=30)

Ouweneel DM, Schotborg JV, Limpens J, Sjauw KD, Henriques JPS et al. Exctracorporeal life suppert during cardiac arrest and cardiogenic
shock: a systematic review and meta-analysis, Intensive Care Med. 2016;
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ECLS
FROM REGENSBURG REGISTRY

va — ECMO non post-cardiotomy:
Outcomes UKR (01/2007 - 12/2013)

185 patients

mean age:
54 £ 16 yrs
148 peri- or post-resuscitation

71 (38 %)
T on ECMO

time on ECMO: 114 (62 %)
3.6+ 6.8 days successful weaning

39 (21 %) 75 (41 %)
T post weaning survival

time on ECMO: time on ECMO:
8.3+ 14.0 days 6.2+ 9.2 days
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ECMO TRANSPORT

5 pacientl 5 pacientu
mortalita 80% mortalita 20 %
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ADAPTACNI PROCES

* Priming jsou schopny zajistit vyskolené sestry

e Zavadeéeni na katetr. sale inv. kardiologem

KPR reseno LUCAS I

e ECMO team

* Podpora zkuseného centra pri prvnich zavedenich

e Zacit od lehciho k narocnéjsim ( chran. PCl.......... KPR)

* Nemocnice se zazemim kompl. resuscitacni péce a cévni
chirurgie

e (QOdhadintervenci: 12-15V-A 4-5V-V za rok
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ECMO-15 PACIENT0) ZA 18 MESICO

ECMO: 14x V-A, 1xV-V

® PCI ® kard. sok+KPR ™ refrakterni zastava ® kard. sok bez KPR ™ ARDS
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P ~ ETIOLOGIE

ECMO

W plic.embolie ®WSTEMI ®mKMP ®chron.ICHS ™ ao.stenosa ™ nonSTEMI ARDS
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KOMPLIKACE

100%
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70%
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40%
30%
20%
10%

0%
ischemie DKK kanylace krvaceni tech.komplikace
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~ WEANING

ECMO primér: 6,6 2,5 dni

M weaning MLVAD MBKCH M extitus bez weaningu
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~ MORTALITA

™ prezilo CPC 1,2

M refrakterni zadstava M refraketni Sok

m ARDS
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MORTALITA

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

refrakterni zastava kard. Sok bez KPR kard. Sok+KPR plicni embolie

B moratlita mCPC1,2 =



AL

Implantation success

Implantation failure
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ECMO KOMPLIKACE

Cardiogenic
shock
(n=27)

| 26196.3)

Refractory
cardiac

arrest (n=24) |

| 18(750)

o050

Catheterisation failure 1(3.7) 5(20.8)

Centrifugal pump failure (breakdown)

Thrombocytopenia 12 (44.4) 6 (25.0)

In-hospital complications

Major bleeding

Blood transfusion

Disseminated intravascular coagulation
Acute or sub-acute lower limb ischaemia
Sepsis

Haemolysis

Intervention for major bleeding
Haemofiltration

Deep vein thrombosis

Stroke

12 (44 4)

8 (29.6)
6(22.2)
5(18.5)

| 833
|
|

5 (20.8)

5(20.8)

4(16.7)
1{4.2)
4(16.7)

100%
80%

60%

P
a
<

40% / e
P54
7
S

Uspé3nost zavedeni: 82%-93%
Velké krvaceni: 20%-49%
Ischemie DKK: 2,5%-19%

30 denni preziti 33%

7. Conrad SA. Rycus PT, Dalton H. Extracorporeal Life Support

Registry Report 2004, Asaro J. 2005:51:4-10.
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KAZUISTIKA

* Pacient 72 let, DM Il, hypertenze
e Prijat do spad. nemocnice pro bolesti na hrudi, synkopu
* Vstupné bradykardicky, hypotenzni, EKG: hluboké ST deprese V2-V6

* Podan Heparin, Cardégic, preklad do kardiocentra, pfi transportu intubovan
pro plicni edém a kard. sok

* Pfi prijmu sinus 40/min, TK 65/35, EF 20%, akineza inferolateralné

* |Indikovana koronarografie
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KAZUISTIKA

* Nemoc tfi tepen: RIA 50%, RC uzaver, ACD
hypoplasticka

* Trombaspirace+ PCl na RC, zavedena IABK

* Béhém vykonu 2 x EMD, po ukonceni vykonu TK
100/60
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KAZUISTIKA-DEN 2

* Pacient na IABK, Noradrenalin 1 mcg/kg/min, Dobutamin 10
mcg/kg/min

* pH 6,9, laktat 7 mmol/l, MAP 45 mm Hg, diuréza 15 ml/hod.,
Cl 1,9 I/min/m?2

e Zavedeno V-A ECMO, bifemoralné, 3 I/min, FiO2 0,5, flow 2
|/min

e Kontrolni SKG —dobry efekt PCl na RC, TEE EF 10%
v

-
| &

5\ .". p’
-
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KAZUISTIKA-DEN 3-5

* Den 3: na ECMO 3,5 I/min, diuréza 200 ml/hod, laktat 3,9
mmol/l, Cl 2 |/min

 dominuje tézky distribuc. Sok na podkladé capillary leak sy.,
masivni objem. resuscitace-23 |/ 48 hod., opakované pulsy
albuminu, noradrenalin+ terlipressin, dobutamin+milrinon

* Den 5: recovery komory, EF40%, Cl 2,4 |/min,m2, MAP 85
mmHg

* zahdjen weaning ECMO 1 I/min, dekanylace femostopem,
ponechana IABK
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KAZUISTIKA DEN 6-16 "

* 6-10 den: mobilizace tekutin z periferie, rozvoj
tézkého plicniho edému s nutnosti agresivni UPV,
vyznamna MR- restrikce objemu, ktery jen ve formé
CZM, max. diuretickd podpora, postupné mobilizace
tekutin s navozenim negativni bilance

 11-16 den: pacient odtlumovan, weaning , 13.den
extubace, intermitentné nutnost NIV, IABK ukoncena |
16.den, EF 40%, akineza inferolateralné, MR stredné
az vice vyznamna
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KAZUISTIKA DEN 17-37

* Dechova a funkcni rehabilitace,implanatce dvoudut. KS
pro intermitentni AV blok Ill.st.

 Den 25 prelozen z KJ na JIMP
* Realimentace,vertikalizace

 Den 37 dimitovan do ambul.péce NYHA II, CPC 1
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ECMO -CS

The aim of the proposed trial will be, therefore, to compare two recognized
therapeutic approaches in the management of severe cardiogenic shock: early

conservative therapy and early implantation of veno-arterial ECMO on the
background of standard care. The ECMO-CS Study will be the first multi-center

randomized prospective trial focused on the efficacy of ECMO in the therapy of

severe cardiogenic shock.
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Organizace péce o nemocné vyzadujici
mechanické obéhové podpory

Centra pro podporu srdce a/nebo plic mohou byt zfizena
na pracovistich, ktera spini nasledujici kritéria:

* Dostupnost pracovisté intervencni kardiologie v re-
Zimu 24 h/7 dni.

e Dostupnost transezofagealni echokardiografie
v rezimu 24 h/7 dni.

* Dostupnost resuscitacnich IGzek s moznosti umisté-
ni nemocnych vyzadujicich mimotélni podporu.

* Existence definovaného postupu indikace nemoc-
nych k mimotéini podpore.

* Existence standardnich operacnich postupu (SOP)
pro nemocné s mimotélni podporou obéhu a plic.

* Vedeni registru pacientd lé¢enych mechanickymi
podporami, aktivni ufast ve vzdélavacim procesu,
pripadné publikovani vysledkd v odborné literature.

Pracovisté, ktera nesplnuji kritéria uvedena pod bodem

Koncepce ¢) zavadi kratkodobé podpory obéhu jen po
predchozi konzultaci a souhlasu centra definovaného bo-
dem Koncepce b).

Cor ot Vasa
Avallable online at www.sclencedirect.com

ScienceDirect

Journal Namepage: www, elsevier com/locate/crvasia

Odborne stanovisko | Expert consensus statement

Koncepce pouziti mechanickych podpor pfi léébé pokrodilého
srdeéniho nebo plicniho selhani v Ceské republice.
Spoledné stanovisko Ceské kardiologické spolednosti, Ceské spolednosti intenzivni
mediciny CLS JEP, Ceské spole¢nosti kardiovaskularnf chirurgie CLS JEP, Ceské spoleé¢nosti
anesteziologie, resuscitace a intenzivni mediciny CLS JEP, Ceskaé transplantadni spolednosti,
Ceského spolku pro mimotéini obéh, Spole¢nosti pro organové transplantace CLS JEP

(A conception for the use of mechanical support for the treatment of advanced cardiac or pulmonary
failure in the Czech Republic: A joint statement of the Czech Society of Cardiology, Czech Society

of Intensive Care Medicine CLS JEP, Czech Society of Cardiovascular Surgery CLS JEP, Czech Society

of Anesthesiology, Resuscitation and Intensive Care Medicine CLS JEP, Czech Transplantation Society,
Czech Soclety for Extracorporeal Circulation, Soclety for Organ Transplantations CLS JEP

Petr Némec*®", Jan Bélohlavek*, Martin Balik¥', Karel Cvachovec"/,
Stépan Cerny™*, Viadimir Cerny®!, Pavel Dostal*™, Robert Lischke'",
Ivan Netuka®e, Jifi Maly"®, Jaroslav Masin%', Frantisek Mlejnsky9,

Petr Ostadal“?, Richard Rokyta“4, Michael Zelizko*“'

¢) Pracovisté pro kratkodobou podporu ob&hu

Pracovisté je soucasti Centra vysoce specializo-
vané kardiovaskularni péce pro dospélé (tzv. PCl
centrum), jak je stanoveno ve Véstniku MZ CR &
20/2015.

Z toho vyplyvaji pozadavky na potencialni spado-
vou oblast, diagnostiku a |écbu a zajisténi Feseni
komplikaci predeviim v oblasti periferniho cévni-
ho Feciité, jak je stanoveno ve Véstniku MZ CR ¢
20/2015.

Moznost prFijimat pacienty z celé spadové oblasti
kardiovaskularniho centra, zajisténi dostupnosti
v rezimu 24/7 pro spolupracujici pracovisté

Pocty provadénych potencidlnich vykonu: Implan-
tace jedné metody mechanické podpory: minimal-
né deset za rok

Personaini predpoklady: Minimainé jeden Iékar
certifikovany v zavadéni a obsluze pristroje a mi-
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First successful ECMO patient,
1971

J Donald Hill MD and Maury Bramson BME, Santa
Barbara, Ca, 1971. (Courtesy of Robert Bartlett, MD)
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