ECMO vs. CPB

odlisné moznosti, odlisné aplikace
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ECMO ma ... konfigurovatelny okruh
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=> odlisné klinické aplikace

ECMO CPB

= mensi prutoky, dlouhodobéjsi = vétsi prutoky, kratsi pouziti
= podpora na ICU = kardioplegie

= respiracni selhani (VV) = per(i)operacni podpora u

= kardialni selhani (VA) kardiochirurgickych a
= peroperacni podpora transplantacnich vykon

= resekeni plicni vykony = |ze pfimo podavat inhalacni

= Tx plic RS SR anestetika

= eCPR
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Antikoagulace

nejCastéji antikoagulace nefrakcionovanym heparinem

ECMO: nizSi davky, obvykle staci monitorace aPTT-R ev. UFH anti-Xa

okruh ECMO lze udrzet funkcni i bez antikoagulace

CPB: vyssi davky, monitorace zpravidla ACT (aPTT-R nefunguje)
* venozni rezervoar: kontakt krve se vzduchem + staza

* méné agresivni antikoagulace spojena s nizsim rizikem krvaceni

alternativné argatroban Ci bivalirudin
e mnohem vice dat na ECMO nez na CPB

Katherine L Wood et al. Venoarterial-Extracorporeal Membrane Oxygenation Without Routine Systemic Anticoagulation Decreases Adverse Events. Ann Thorac Surg 2020 May;109(5):1458-1466.
Abraham AS, Wakefield BJ. Pro: Hemostasis Management of Patients on Extracorporeal Membrane Oxygenation Is Different Than Cardiopulmonary Bypass. J Cardiothorac Vasc Anesth. 2025 Sep;39(9):2532-2536.
Katherine L Wood et al. Venoarterial-Extracorporeal Membrane Oxygenation Without Routine Systemic Anticoagulation Decreases Adverse Events. Ann Thorac Surg 2020 May;109(5):1458-1466



Interakce s imunitnim systémem

* humoralni imunita: aktivovan kininovy systém, komplement, koagulacni kaskada

 celuldrni imunita: aktivace Thr, Neu (vzduch), vyrazny nartst MDSC

dulezitym faktorem i shear stress erytrocytu Myeloid Derived Suppressor Cells

e CPB vétsi shear stress, ale zase kratsi trvani nez ECMO « heterogenni populace

proinflamaéni efekt, prechazi vimunosupresi * jen v patologickych stavech {onkologie...)
* nezralé, ale aktivni bunky z

* ,vasoplegic syndrome” po CPB granulocytarni i monocytarni rady
* Cetnéjsi nosokomialni infekce na ECMO * schopnost pfimé inhibice T-lymfocytu

Vromantiv efekt

* dynamicka adsorpce proteinl na povrchy v kontaktu s krvi

* mensi pohyblivéjsi proteiny nahrazeny vétsSimi

* albumin - FBG - vWF - HMWK ... rostouci trombogenicita

* zacina okamzité, albumin jen minuty, Uplné za nékolik hodin

Lesouhaitier M et al. Cardiopulmonary bypass and VA-ECMO induced immune dysfunction: common features and differences, a narrative review. Crit Care. 2024 Sep 10;28(1):300.



Pumpy

* ECMO pouziva odstredivé (,centrifugal®)

e pro CPB jsou typické peristaltické (,,roller”)
* nekteré CPB systémy jiz ale vyuzivaji centrifugalni

* centrifugalni pumpa je citlivejsi na afterload

» peristalticka pumpa je okluzivni — neumozni zpétny tok




Evidence based ... Tx plic

MUNI
MED

General Thoracic and Cardiovascular Surgery > Article ysy ANNYA
Extracorporeal membrane oxygenation vs
cardiopulmonary bypass in lung

transplantation: an updated meta-analysis

* 23 studii, n=1797 ECMO, 903 CPB

* nizSi potreba RBC u ECMO, bez rozdilu v
krvaceni a trombembolickych prihodach

kratsi délka pobytu s ECMO

* mortalita
* 30 denni bez rozdilu
* rocni nizsi s ECMO
* 3 roky bez rozdilu

Organové komplikace:

* nizsSi pocet rejekci s ECMO (OD 0.43)

* méneé hepatdlnich dysfunkci a RRT u ECMO

» stroke, FiSi, reoperace, reintubace bez rozdilu

Review Article | Published: 21 December 2024 Rachid Eduardo Noleto da Nobrega Oliveira,
Volume 73, pages 137-146 (2025) Felipe S. Passos & Bernardo Mulinari Pessoa

30 days mortalit
ECMO
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Odds Ratio

Odds Ratio

Heterogeneity: Tau® = 0.804; Chi’ = 12.41, df = 6 (P = 0.05); I
Test for overall effect: Z=-0.31 (P =0.76)

Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Aigner 2007 19 130 7 27 224% 049[0.18, 1.31] t
Bermudez 2014 2 49 11 222 16.7% 0.82[0.18, 3.81] S

Biscotti 2014 44 47 53 55 14.1% 0.55[0.09, 3.46] ——
Dell’Amore 2019 1 21 6 17 112% 0.09[0.01, 0.86) —@——

Hoechter 2015 1 27 1 22 82% 0.81[0.05 13.70] —
Ruszel 2021 9 32 1 8 11.3% 274[0.29, 25.54] .
Yu 2016 10 M4 2 41 162% 6.29(1.28, 30.84) ——
Total (95% CI) 347 392 100.0%  0.86 [0.33, 2.23] -

=52%
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ECMO Bypass Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Aigner 2007 32 130 9 27 119% 065[0.27, 1.60)
Bermudez 2014 9 49 42 222 145% 0.96 [0.43, 2.14]
Chan 2023 28 150 54 197 286% 0.61[0.36, 1.02]
Dell’Amore 2019 0 14 7 9 1.1% 0.01 [0.00, 0.27]
Hoechter 2015 5 27 4 22 48% 1.02[0.24, 4.38]
Loor 2022 28 273 21 157 228%  0.74[0.40, 1.35)
Ruszel 2021 16 32 4 8 43% 1.00[0.21,4.71)
Yu 2016 15 41 18 41 121% 0.74[0.30,1.79]
Total (95% Cl) 716 683 100.0%  0.70 [0.51, 0.98]

Heterogeneity: Tau® = 0.029; Chi® = 8.02, df = 7 (P = 0.33); I = 13%
Test for overall effect: Z=-2.09 (P = 0.04)
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Take home...

ECMO CPB
specifika okruhu konfigurovatelny rezervoary
VV ¢i VA kardioplegie
inhalacni anestezie
rekuperace krve neprovadi se standartni soucasti
antikoagulace nizsi vySSi
(ACT 150-180) (ACT>400)
kanylace periferni/centralni centralni
délka podpory dlouhodoba (az tydny) kratkodoba (hodiny)
klinicka aplikace ICU/perioperacni perioperacni

mobilni
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Dékuji za pozornost
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