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ECMO

 Mechanicka podpora obéhu
* PIné ¢i ¢astecné nahrazuje funkci srdce a/nebo plic

* Slouzi k preklenuti akutniho stavu Ci poskytuje dostatecny cas k
intervenci

 V CR zatim neni systematickd péce o pacienty vyzadujici tuto l1é¢bu
* Je prevazné vazana na pracovisté s kardiochirurgickym zazemim

e Lze provadét rutinné perkutanni implantaci bez nutnosti pritomnosti
perfuzionisty
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nemocnice Liberec mnemocnice Twwrnov Emergency echocardiography Is

Indicated to assess LY and

valvular functon and exclude

mechanical complications.

Emergency Invasive evaluaton I

)4 _
? Indicated In patlents with acute 180,201,
heart fallure or cardiogenic 111,331
Wl shock complicating ACS.

Emergency PCI 15 Indicated for
patlents with cardiogenic shock
due to STEMI or NSTE-ACS If
coronary anatomy Is amenable.
Emergency CABG 15
recommended for patients with
cardlogenic shock If the
Coronary anatomy 1s not
amenable to PCL

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

IABP Inserton should be
considered In patients with
haemodynamic
Instability/cardiogenic shock dua
o mechanical complications.

Patlents with mechanical
complication after acute
myocardial Infarction require
Immediate discussion by the
Heart Team.
Short-term mechanical
clrculatory support In ACS
patlents with cardiogenic shock
may be conslderad.
Percutaneous repalr of V50
may be considerad after
seatsion by the Heart Tel
‘Routine use of IABP In patients
with cardiogenic shock Is not
Ngcommended.

European Heart journal (2014) 35, 2541-2619
doi10.1093/eurheartj/ehul78
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CLINICAL RESEARCH

Z vopuanEUT

PROC ECMO ?

ZBE-GLE'R'ZTO

Emergency extracorporeal membrane oxygenation in
a hospital without on-site cardiac surgical facilities
; Lionel Mangin', MD; Henry

MD; Dominiqu
, MD; Emmanuel

As a consequence of advances i the technology for circulatory
assistance, percutaneous cannula mplantation no longer requires car-
diac surgical skills or the mvolvement of a highly specialised team?®*™5,

After training and in cooperation with a cardiac surgical hospital, an
Abstract

Aims: We report the feasibility and outcomes of emergency extracorporeal membrane oxygenation (ECMO)
implantation by a cardiac catheterisation team in patients in severe cardiogenic shock or refractory cardiac
arrest in a hospital without cardiac surgical facilities

KEYWORDS

mterventional cardiology team in a local hospital with a high-volume

) - = extracorporeal
membrane
oxygenation

= cardlogenic shock

= refractory cardlac
arest

catheterisation laboratory but without on-site cardiovascular surgery
- Methods and results: This prospective cohort study 51 consecutive patients who had ECMO
implantation (September 2006 f‘Se.ppl:zrlber 20! m’: Tt\‘ V . cafdi:) ge;ic shock a.ndtlél in
tefractory cardiac arrest (17 with out-of-hospital eardi: ith in-hospital cardiac arrest). Implan-

facilities would be allowed to implant, prime, and run such devices.

ischarged alive. In patients with refractory cardiac arrest,
were disconnected from ECMO because of brain death or multiorgan failure occur-
patient was discharged alive

Conclusions: Emergency ECMO implantation by an inferventional cardiologist in a hospital without car-
diac surgical facilities is feasible, with a failure rate concordant with the literature

LSYEIBAMI3/ #FEFOT 1100
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a Cardiac arrest - 30-day survival b Cardiac arrest - 30-day favourable neurological outcome
ECLS Control Absolute p (heterogeneity) = 0.007 ECLS Control Absolute p (heterogeneity) = 0.08
n/N n/N risk difference I’ = 64% N N risk difference I°=52%
Chen 2008 12/59 14113 0.08 (-0.04-0.20) Chen 2008 14/59  12/113 0.13(0.01-0.25)
Chou 2014 1543 523 0.13 (-0.09- 0.35) Kim 2014 8/55  36/444 0.06 (-0.03-0.16)
Kim 2014 9/55  86/444 -0.03 (-0.13-0.07) Sakamoto 2014 32/260  3/193 0.11(0.06 - 0.15)
Lee 2015 18/81  120/874 0.08 (-0.01-0.18) Shin 2013 24/85 25321 0.20(0.10-0.30)
Maekawa 2013 17/53 7109 0.26 (0.12-0.39) Siao 2015 8/20 3/40 0.33(0.10 - 0.55)
LV Sakamoto 2014 69/260 13/194 0.20(0.13-0.26)
Shin 2013 30185 561321 0.18 (0.07 - 0.29) Pooled 86/479 79111 0.14 (0.07 - 0.20)
' Siao 2015 10120 11/40 0.22 (-0.03 - 0.48) £ <0.0001
o Pooled 180/656 312/2118 0.13 (0.06 - 0.20) - 05 0 0.5

p =0.0002 Favours control Favours ECLS

0.5 0 0.5
Favours control Favours ECLS

C Cardiac arrest - Propensity matched 30-day survival d cardiac arrost - Propensity matched 30-day favourable neurological outcome
ECLS Control Absolute p (heterogeneity) = 0.07 ECLS Control Absolute p (heterogeneity) = 0.81
niN niN risk difference I'=54% n/iN niN risk difference r=0%
Blumenstein 2015  14/52  9/52 0.10(-0.06 - 0.25) Blumenstein 2015 11/52 7152 0.08(-0.07 -0.22)
Chen 2008 15/46  8/46 0.15(-0.02 - 0.33) Chen 2008 14/46  7/46 0.15(-0.02 - 0.32)
Kim 2014 952 11/52 -0.04(-0.19-0.11) Kim 2014 852 1/52 0.13(0.03-0.24)
Maekawa 2013 924 324 0.25(0.02 - 0.48) Shin 2013 12/45  4/45 0.18(0.02-0.33)

Shin 2013 16/45  4/45 0.27(0.10-0.43)
Pooled 45195 19/195 0.13 (0.07- 0.20)
Pooled 63/219 35/219 0.14 (0.02 - 0.25) p=0.0001

p=002
-0.5 0 0.5
-1 05 0 05 1 Favours control  Favours ECLS
Favours control Favours ECLS

Fig. 2 Risk difference of 30-day survival ( d urable neurologic o me g and prope hed risk difference in
E I(c) and favo 0 c d)in pa

ECMO vs. KPR o 13% vyssi 30-denni prezivani (95% Cl 6-20%;p<0.001), NNT=7,7
ECMO vs. KPR 14% lepSi 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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Cardiogenic shock - 30-day survival

Absolute
risk difference
7/ ECLS versus IABP
? Settler 2014 033(-0.04-0.71) P (heterogeneity) = 0.98
H Sheu 2010 033(010-055) =%
Pooled 0.33(0.14 -0.52)
p=0.0008
ECLS versus Impella/TandemHeart
Chamogeorgakis 2013 30/61 -0.01(-0.27-0.25) P (heterageneity) = 0.79
' Lamarche 2010 18/32 -0.06(-0.30-0.19) = 0%
KA R DI OG E N N I Pooled 48193 0.03(021-0.44)
p=070

Pooled 84/151 0.14 (-0.08 - 0.35)  p (neterogenety) = 0.06

"4
S O K p=020 =60t
- 05 0 05 1

Favours control Favours ECLS

Fig. 3 Differenc ay survival of patients with cardiogenic shock, stratified according to different control therapies (IABP or Impella,
Heart)

ECMO vs. IABP o 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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ECMO 15 PACIENTU ZA 18 MESICU

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

m PCI ™ kard. sok+KPR M refrakternizastava ™ kard. Sok bez KPR ™ ARDS
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 ETIOLOGIE

 ECMO

m plic.embolie ®mSTEMI ®mKMP mchron.ICHS ™ ao.stenosa

B nonSTEMI

ARDS
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KOMPLIKACE
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~ WEANING

ECMO primeér: 6,6+ 2,5 dni

M weaning ®WLVAD mKCH ™ extitus bez weaningu
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* MORTALITA|

W preziloCPC1,2 m refrakternizastava

M refraketni Sok

® ARDS
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MORTALITA
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refrakterni zastava kard. Sok bez KPR kard. Sok+KPR plicni embolie

B moratlita WCPC1,2 m
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KAZUISTIKA

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

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

* Pfi pfijmu 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

e 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 |/min, Fi02 0,5, flow 2

I/min
e Kontrolni SKG —dobry efekt PCl na RC, TEE EF 10%
PHILIPS VEDRAL, JOSEF 11.12.1944 MI 0,7 11.8.2016
KLOP 441211958 KN Liberec TI58 0,1 12:35:52
TEE Pat.T: 37,0 °C ®
X7-2t TEET: 39,3 °C . I
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@ . ‘, > ,.:\‘
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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 I/ 48 hod., opakované pulsy
albuminu, noradrenalin+ terlipressin, dobutamin+milrinon

7 :

(A
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s v ‘L4
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-

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

e zahdjen weaning ECMO 1 I/min, dekanylace femostopem,
ponechana IABK
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* 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

e 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 I, CPC 1
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