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Covid-19: The machine that breathes for Covid patients
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Objectives

* Definitions

* Indications

* What it does and how it works
* ECMO and COVID
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Definitions

* ECMO = extra-corporeal membrane oxygenation
* ECLS = extra-corporeal life support

* VV-ECMO = veno-venous

* VA-ECMO = veno-arterial
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* First successful patientin 1971

- Guy's and St Thomas' Hospitals NHS Foundation Trust
| Papworth Hospital NHS Foundation Trust
Royal Brompton and Harefield NHS Foundation Trust
~ University Hospitals of Leicester NHS Trust
[l Unversity Hospital of South Manchester NHS Foundation Trust
O ECMO centre

* 5 centrally funded centres
» Referral process
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Indications

e Acute severe respiratory failure, of reversible cause which has been
non-responsive to optimal conventional therapy

* Irreversible lung disease as a bridge to transplantation

* Contraindications
* Nil absolute
* Prolonged ventilation at high settings for >7 days
* CNS haemorrhage
* Malignancy
* Increased age

NHS



Increasing Intensity of Intervention

>

~ Noninvasive Ventilation | Neuromuscular Blockade

| Higher PEEP

| Low - Moderate PEEP |

| Low Tidal Volume Ventilation J

Increasing Severity of Injury
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The Machine

 Various brands but all have the same key components

* Pump
* Most common now is centrifugal
* Perfusion pressure controlled by RPM (0 — 4000)
* Flows of up to 8L/min
* Reliable

* Oxygenator membrane
e Console
 Sampling lines, heat exchangers

NHS
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Membrane
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Membrane

o, o, Fresh Gas
— — - = Flow
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Increasing CO2 removal

0, 0, 0, o, 0, Fresh Gas

G— — — <
o, 0, o, Flow

Drainage Return
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Increasing 02 delivery
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=  Flow
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‘Circuit health’

0, 0, 0, o, 0, Fresh Gas
= Flow
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Weaning

* Improved radiographic appearances, compliance and saturation

* Lungs conduct more gas exchange, so ECMO requirements fall
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Weaning

* Improved radiographic appearances, compliance and saturation
* Lungs conduct more gas exchange, so ECMO requirements fall
* Sweep off

* Trial off support prior to removing cannulas (>24 hours)

Fr as
— G— — —

Drainage Return
Cannula Cannula
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Complications

* Bleeding — CNS haemorrhage

e HIT — convert to argatroban/fondaparinux
* Venous thromboembolism — clots in circuit
* Cannula positioning and re-circulation

* Air embolism

* Machine failure — pump, membrane
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ECMO in COVID

* Initial guidance based on pre-COVID trials GZSQ

* Early evidence - not brilliant

* Progression through the pandemic (ELSO — international database)

* Late 2020 — evidence in favour
e Late 2021 - could mortality actually be worse?

Contents lists availabie s

Journal of Cardiothoracic and Vascular Anesthesia

al hamepage: www

Review Article

ECMO in COVID-19 Patients: A Systematic Review
and Meta-analysis



ECMO in COVID

@ebme,

Covid-19 Influenza ECMO  Duration
Author Dead Total Dead Total RR  95%Cl Covid-19 Influenza
o Author NMean SD N Mean SD DurationMD  95% Cl weight

Luyit 2020 9 5 10 45 081 [0.36.181] 88%
Ja!:ﬂzozo 7 15 20 47 S 1.10 {0582207% 132% Cousin 2020 30 1100 175 22 1100 325 - 0.00 [-1.50; 1.50) 32.7%
Cousin 2020 % 30 10 2 NN % S— 1.17 [0.67:207] 15.8% Charlton 2020 34 1320 560 26 1230 800 —r— 090 [-271: 451] 163%
Gijurasin 2020 3 3 12 18 ——— 1.50 [1.08;207] 327% Jackel 2020 15 11.30 1600 47 890 1030 240 [6.22;11.02) 4.2%
Chariton 2020 16 34 8 26 — 1.53 [0.78;3.01] 11.8% Luyit 2020 50 2100 600 45 1800 575 —— 300 [064; 536] 249%
Raff 2021 21 32 11 28 - —" {099:282] 17.7% Raff 2021 32 1240 570 28 7.70 510 - 470 [197: 743] 219%
Overall effect 72 164 71 186 = 1.34 [1.05; 1.71] 100.0% Random Effect Mode! 161 168 e 2.02 [0.52; 4.57] 100.0%
Prediction interval — [0.80; 2.24] Prediction interval g . —-—T [-3.51; 7.55)
Heterogenedty: I° = 0% [0%: 62%). p = 0.65 L Heterogeneity: I = 63% (2% 86%).p = 0.03 \

05 1 2 -10 5 0 5 10

Influenza Cowid-19 influenza Covid-19

MV pre-ECMO Duration
Covid-19 Influenza

Author N Mean SD N Mean SD MV Pre-ECMO Duration MD 95% CI weight

Chariton 2020 34 490170 26 240 250 - 250 [1.38;3.62) 14.3%

Cousin 2020 30 600125 22 300100 - 300 [2.39,361] 37.3%

Luyit 2020 50 21,00 6.00 45 1800 575 300 [064;536) 35%

Raff 2021 32 450430 28 150170 S — 300 [1.38:462] 7.3%

Jackel 2020 15 460 115 47 110 0862 -- 350 [289,411] 376%

Random Effect Model 161 168 - 3.12 [2.64; 3.59) 100.0%

Prediction interval —— rr_r S— [2.26; 3.97)

Hoterogenedty: /¥ = 0% [0%. 71%). p = 0.58
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