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ECMO a COVID-19
Realita vs. ocekavani

FrantiSek MoSna
KARIM FN Motol a 2. LF UK
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Podékovani

» |ng. Tomas Smétak, kolektiv perfuzionistu - Klinika kardiovaskularni
chirurgie 2. LF UK a FNM
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ECMO - moznosti zapojeni

VAV ECMO



Kanylace VV ECMO

= Punkcné — Seldingerovou

technikou pod SONO kontrolou
=  Chirurgicky

= Pristupy
= vv. femorales, vv. jugulares
internae




— Indikace ECMO ®
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Extracorporeal Life Support Organisation (ELSO)

= tézke respiracni selhani u novorozence nereagujici na standardni
terapii

= | podpora u tezkého akutniho respiracniho selhani (ARS) starsich

deéti a dospelych s potencialné reverzibilni etiologii a nereaguijici

na optimalni konvencni terapii

= podpora u kardiorespiracniho selhani po operaci pro vrozenou srdecni
vadu

= | poskytnuti Casu (bridging) k transplantaci srdce, plic nebo srdce a
plic

= podpora u pravostranného srdecniho selhani pri plicni embolii a plicni
hypertenzi po operaci srdce
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Ocekavani u pacientu s Covid-19 PN moTOL

= Bridge to recovery

= 1. pacient s Covid-19 na VV ECMO 30.3.20
= Bridge to transplantation

= 1. LuTx u Covid-19 19.9.21
= Bridge to destiny

= 1. zemrely pacient naVV ECMO  1.4.20

Ano, nase ocekavani byl naplnéna
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ECMO ve FN Motol ex moToL

= Odroku 2007 ECMO u pooperacniho respiracni a
obehové insuficience

= 0d 1/2014 vyznamné rozsireni peroperacnho VA
ECMO v ramci LuTx

= 2/2014 poprvé ECMO jako bridge to
transplantation

= (Oddéléni
= Klinika kardiovaskularni chirurgie
= KARIM
= Kardiologicka klinika

= Covidova jednotka - 22 pod KARIM od X/2020
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ECMO ve FNM
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Bridge to recovery - ocekavani rumore:

= Mortalita VV ECMO u ARDS
= CESAR 2009 37% (90 d.)
= EOLIA 2019 35% (60 d.)
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ECMO u Covid-19 dle ELSO # moroL

CoviD-19
Confirmed Cases

Total COVID-19 Cases 1 3 : 9 2 2

Total counts of COVID-19 confirmed patients.

CoOVID-19
In-hospital
Mortality

COoOVID-19
Patients who initiated Confirmed

estodavsae 12,841  A7%

COVID-192 ECMO counts by ELSO Chapter
North America 9,110
Europe 2,855
Asia Pacific 214
Latin America 908

SWAAC 892

Reports counts of ECMO-supported suspected or confirmed COWVID-19 cases by ELSO
Chapter (provided the chapter has at least 5 cases reported)

www.elso.org/COVID19
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ECMO u Covid-19 dle ELSO e moToL

Discharged (home/rehab)
Discharged (LTAC/unspecified)
Discharged (hospital)

Unknown status(censored)
Hospitalized

Died

0 10 20 30 40 50 60 70 80 90
Days from ECMO

www.elso.org/COVID19
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Vysledky FNM Motol

= Mortalita VV ECMO Covid-19 ve FNM
= 28,3% (26/92) — 30 denni

= Mortalita Covid-19 pacientd na JIP KKVCH FNM 28,8% (19/66)
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Bridge to transplantation
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J Heart Lung Transplant. 2015 Jan;34(1):1-15. §
FN MOTOL

A consensus document for the selection of lung transplant
candidates: 2014--an update from the Pulmonary
Transplantation Council of the International Society for Heart
and Lung Transplantation.

= Relativni kontraindikace:
= Mechanicka ventilace
= Extracorporeal Life Support (v¢é. ECMO)

= Presto pecliveé vybrani kandidati bez dalsi akutni nebo chronické
organové dysfunkce mohou byt Uspésné transplantovani
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J Thorac Cardiovasc Surg. 2012 Sep;144(3):716-21. doi: 10.1016/j.jtcvs.2012.05.040. Epub 2012 Jul 15. FNmoTOL

Extracorporeal membrane oxygenation as a bridge to lung transplantation
and recovery.

Javidfar J1, Brodie D, Iribarne A, Jurado J, Lavelle M, Brenner K, Arcasoy S, Sonett J, Bacchetta M.

RESULTS: All patients achieved appropriate extracorporeal membrane oxygenation blood flow
rates (median, 4.05 L/min) and good gas exchange (median, on extracorporeal membrane
oxygenation partial pressure of arterial carbon dioxide 43 mm Hg and partial pressure of arterial
oxygen 196 mm Hg). Thirteen patients (72%) were successfully bridged: 10 to transplant and 3
returned to baseline function. Eleven patients (61%) survived beyond 3 months, including the 10
(56%) who underwent transplantation and are still alive. The median duration of extracorporeal
membrane oxygenation support for patients who underwent transplantation was 6 days (3.5-31
days) versus 13.5 days (11-19 days) for those who did not undergo transplantation (P = .45). Six
patients (33%) were extubated on extracorporeal membrane oxygenation, 4 of whom underwent
transplantation. Four patients (22%) who were too unstable for conventional interhospital transfer
were transported on extracorporeal membrane oxygenation to Columbia University Medical
Center. This subgroup had a 75% bridge to transplant or recovery rate and 100% survival in
transplanted patients.

CONCLUSIONS: Extracorporeal membrane oxygenation is a safe and effective means of bridging
well-selected patients with refractory respiratory failure to lung transplantation or return to their

baseline condition.
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LuTx u Covid-19 e moToL

= 94,2020 — 1. DLTx u Covid-19 Japonsko
» Celosveétoveé stovky
= Vysledky srovnatelné s LuTx u jinych indikaci
= 30-denni mortalita 2,2%
N Engl J Med 2022

» [ndikacni kritéria:
= |zolované selhani plic v dusledku infekce
SARS-CoV2
= Nejméneé Ctyri tydny od pocatku infekce
» Predpoklad ireverzibilnino poskozeni plic
= Dobry nutriCni stav
= Dobry rehabilitacni potencial
ISHLT 2021
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LuTx u Covid-19 v CR

19.9.2021 - DLTx CR

Muz, 60 let, kufak, polypdza, 90 kg/173 cm
1/21 Covid ARDS, 2/21 VV ECMO, hospitalizace NNH
Tézka plicni hypertenze, D shape PK, UPV, tracheostomovany, rehabilitujici

19.9.2021 - DLTx po vice nez 200 dni na VV ECMO, ponechan otevieny
hrudnik pro nepomér, ze salu VAV ECMO

21.9.2021 definitivni sutura, 22.9. VA ECMO. 24.9. ECMO EX
Obtizna spoluprace, CRRT, septické ataky, dehiscence tfisla po kanylaci
15.10.2021 tracheostomicka kanyla EX

19.10.2021preklad na Koronarni jednotku NNH - dlouhodoba RHB, obtizna
spolupracespont. fraktury obou kycli). Rehabilitacni oddéleni v Berouné

(velmi chaba spoluprace a rehabilitacni potencial), Ill. Chirurgicka kliniku
FNM

3.2022 Exitus letalis po 14 mésicich hospitalizac_
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Komplikace ECMO

= Krvaceni 33%

= Hematologické 30%

* Tromboembolické 25%

= Neurologické - hemorhagické / Ischemické 10%
= Akutni koncetinova ischemie 3%

" |nfekcni komplikace

= Komplikace dané neadekvatni funkci ECMO

= Technické komplikace — dislokace kanyl, zalomeni hadic,
ruptura/trombdza oxygenatoru spod.



Komplikace VV ECMO u Covid-19

na HNFO, hematom a kompartment hlawvy

poraneni v. subcl. L. dx, PNO
pronace

zelhan nefrology do plicniho edemu
krvaceni z a.carotis Lsin.

Revize hrudniku pro krvaceni

Pfijata prekladem z AROQ COVID 22
tromboza a embolizace

krvaceni z TS po dekanylaci

stp DLTx
st.p. TS - bodani nofem do hrudniku, st.p. ofkovani a pfesto pozit

ischemicka KMP prechodné
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KrVéceni | FN MOTOL

= Poranéni cevy pfi kanylaci
» Retroperitonealni hematom
= Hematom v tfisle s naslednou infekci a rozpadem
= Hematom v oblasti krku s rozvojem otoku hlavy
= Krvaceni z a. carotis int.

= Poraneni pravé komory s naslednou srdecni
tamponadou a opakovanymi revizemi |

= Perforace IAS a LAA s naslednou tamponadou

= Koagulopatie
= latrogenni — antikoagulace na ECMO
= V dusledku ECMO — konzumpce koagulaénich faktord =
= Hyperfibrinolyza v disledku Covid-19

=  Spontanni intracerebralni krvaceni
» Spontanni krvaceni do plic z
bronchopumonalnich malformaci
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Trombozy a embolizace

» Hyperkoagulace v ramci Covid-19
= NedostateCna antikoagulace
= Trombéza v okoli kanyly v DDZ

» Trombodza oxygenatoru ( D-dimery, zhorSena funkce, vzestup TM
tlaka)

= Kompletni tromb6éza ECMO setu
= Plicni embolie

= (Otazka idealni antikoaluce
= UFH vs. LMFH

= HIT — epoprostenolol, pfimé inhibitory trombinu (hirudin, bivalirudin)
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Infekéni komplikace FN MOTOL

Infekce v misté zavedeni
Infekce ECMO setu

Prekvapive u Covid-19 velmi ridke

Technické komplikace

Zalomeni kanyl

Dysfunce pristroje (backflow apod.)
Tromboza exygenatoru

Recirkulace, malpozice kanyl — Sonografie!!
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Nutna spoluprace!

Chirurgicky team - kardiochirurg, cévni chirurg
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Nutna spoluprace!

= Krevni banka: EBR, FFP, TAD

= Lékarna — koncentraty koagulac¢nich faktord — Fibrinogen, Protromplex,
FVIII/VWE, EXII, Desmopresin

» Klinicka farmakologie
= Mikrobiologie
= 24/7 dostupni perfuzionisté

Erudovany sestersky team
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Rozdily a prekvapeni __

= Casto velmi obtiZna vigilizace pacient(

= Vysoky respiracni drive i pfi
normokapnii a normoxii

= Horsi ventilacni weaning zvlaste u
pacientl s malou plicni compliance

= Nutna vysoka kombinovana sedace a
antipsychoticka terapie

= V CR nizky pocet transplantovanych
pacientd po Covid-19 a ECMO

= Celosvétoveé 2,2%
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VV ECMO u Covid-19 m ool

ECMO nelééi, pouze poskytuje Cas
Mortalita lehce vysSi nez u ARDS ostatnich etiologii
VySSi riziko trombotickych komplikaci (SARS-Cov2)

VySSi Cetnost komplikaci béhem zavadeni (izolace, bariérové
prostredky, learning curve, atd.)

Komplikaci resitelné pouze za spoluprace s ostatnimi obory

Pacienti by méli byt idealné smérovani do center schopnych poskytnout
komplexni pe&ci

CESAR 2009, ELSO 2017
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