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ECMO avant le COVID-19

1 étude ancienne
2 études randomisées
3 études de cohortes
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90 VM+ECMO ECMO group Conventional Relative risk
(n=90)* management group (95% Cl, p value)
(n=90)
. _ Death or severe disability at 6 months ~ NA NA 0-69 (0-05-0-97, 0-03)t
Critere composite . . No 57 (63%) 41 (47%)% NA
surviet+handicap sévere
Yes 33 (37%) 46 (53%)+ NA
Patients at risk S
Conventional management 90 45 44 44 0
ECMO* 90 61 59 58 0

Figure 2: Kaplan-Meier survival estimates

ECMO=extracorporeal membrane oxygenation. *Patients were randomly allocated to consideration for treatment
by ECMO, but did not necessarily receive this treatment.

Peek GJ, Lancet 2009
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Extracorporeal Membrane Oxygenation for Pandemic

Influenza A(HIN1)-induced Acute Respiratory
Distress Syndrome

A Cohort Study and Propensity-matched Analysis

REVA study

Tai Pham'2, Alain Combes3#, Hadrien Rozé®, Sylvie Chevret?¢, Alain Mercat’8, Antoine Roch?1°,

2013

466 Non ECMO patients hospitalized in ICU between 2009 and 2010

127 ECMO patients hospitalized in ICU between 2009 and 2011

Excluded :

206 Non ARDS patients

A

r

260 ARDS patients treated conventionally

Excluded :

103 Not « severe » ARDS

v

157 « Severe »

ARDS patients*

y

4

Excluded :
1 Post-partum pericarditis

3 Cardiac arrest

123 ARDS patients

treated with ECMO

v

Excluded:

20 ECMO started after the
first week of MV

103 ECMO started during the first week

52 Matched pairs

American Journal of Respiratory
and Critical Care Medicine

Publishes the most innovative science and highest quality reviews, practice guidelines, and
statements in the pulmonary, critical care, and sleep-related fields

this well-matched subgroup of patients, we found no significant
difference in ICU mortality (40% in the conventional treatment
group vs. 50% in the ECMO group; OR for death of ECMO
patients, 1.48; 95% CI, 0.68-3.23; P = 0.32).

Pas de différence de mortalité




Acute Respiratory Distress Syndrome With

and Without Extracorporeal Membrane THE AR
Oxygenation: A Score Matched Study THORACIC SURGERY
Hsiao-Chi Tsai, MD,* Chih-Hsiang Chang, MD,* Feng-Chun Tsai, MD,
2015
i 45 paires
Mortalité 49% vs 76 %

-Té i PR — ECMO

E e .

. N _ P<0,001

L— Without ECMO

ECMO 45 28 26 23 23 23 23
Without ECMO 45 15 13 12 12 12 11
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THE LANCET
Respiratory Medicine

Munshi L, 2019

ECMO (d\ Weight (%) Risk ratio (95% Cl)
Events  Total Events  Total
Peek et al (2009)} 29 90 44 90 = 40-9% 0-66 (0-46-0-95)
Combes et al (2018)10 44 124 57 125 B 59.1% 0-78 (0-57—1-06)
Combined 73 214 101 215 — 100-0% 0-73(0-58-0-92)
Heterogeneity: t°=0-00; x*=0-47, df=1, (p=0-49); I’=0%
I 1

Test for overall effect: Z=2-66 (p=0-008)

0-5 0!7 1 1}5 2
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Evolution: nombre de centres , nombre d’ECMO (ELSO)
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Ramanathan K, Lancet Respir Med 2020
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Indications ECMO/SDRA

K Age > 75 ans

Défaillance multi viscérale
Comorbidités des patients
Autonomie a domicile

PaO,/FiO, <100
Et/ou
Acidose respiratoire pH <7,25
malgré

2 séancesde DV de 16 h
Curarisation
Ventilation protectrice et haute PEEP
+/- recrutement

Discussion multidisciplinaire
pour chaque cas
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Extracorporeal membrane oxygenation for COVID-19-associated

severe acute respiratory distress syndrome and risk of thrombosis -
Christophe Beyls, Pierre Huette, Osama Abou-Arab, Pascal Berna and Yazine Mahjoub
Amiens, France 2020 v V RCo
White blood count 10.900 (9525—11875)
(mm ™)
Lymphocyte 616 (397—900) ;
count x10° L1 Evéenements thrombo emboliques majeures
Platelet count x10° 240 (151—329) chez 9 patients sur 12
L—l
C'(r;agcilj’le) protein 280 (214—345) « Thrombose ECMO pendant la procédure avec
Procalcitonin (g 2.6 (1.7-7) 2 décés sur EP ma55|}/e (4 patients): canule,
LY oxygénateur,
aPTT 1.4 (1.3—-1.5)
PT (%) 60 (52—70) e TVP malgré I’héparine a doses curatives (5
Anti-Xa UFH assay 0 (0—02) patients)
(IU ml1™7)
Fibrinogen (g L) 7 (6-9)
D-Dimer (ug ml™?) 8.3 (4.7—24)

Fibrinogen 51 (3—76)



Extracorporeal membrane oxygenation for respiratory failure
in COVID-19 patients: outcome and time-course of clinical
and biological parameters

Pierre Huette, MD @ - Christophe Beyls, MD - Mathieu Guilbart, MD - o Canadian Journal of Anesthesia/
Alexandre Coquet, MD - Pascal Berna, MD, PhD - Guillaume Haye, MD - . ' , .
Pierre-Alexandre Roger, MD - Patricia Besserve, MD - Michael Bernasinski, MD - — . Journal canadien d'anesthésie 2020
Hervé Dupont, MD, PhD - Osama Abou-Arab, MD, PhD - Yazine Mahjoub, MD,

PhD

Patient No

Low flow or high flow oxygen

Variables

Mechanical ventilation

mECMO Age (années) 62 [58-64]
* B Tracheotomy
’ O ICU discharge Vi 6.1 [59_62]
6 - PEEP 14 [13-15]
7 Plateau pressure 29 [28-30]
8 Compliance 30 [27-32]
o “Om | Pa0,/FiO, 76 [66-83]
10
) SOFA 11.5 [10-14]

0 2 4 5 7 9 1112 14 16 18 19 21 23 25 26 28 30 32 33 35 37 39 40 42 44 46 47 49 51 53 54 56 58 60 61 63 65 67 68 70 4 .
Days Durée VM avant ECMO (j) 4

Mortalité hospitaliere 33%



Extracorporeal Membrane Oxygenation for Respiratory Failure
Related to COVID-19: A Nationwide Cohort Study @3

@ ©

Nicolas Nesseler, M.D., Ph.D.; Guillaume Fadel, M.D.; Alexandre Mansour, M.D.; Marylou Para, M.D.;
Pierre-Emmanuel Falcoz, M.D., Ph.D.; Nicolas Mongardon, M.D., Ph.D.; Alizée Porto, M.D.; Astrid Bertier, M.D.;

Bruno Levy, M.D., Ph.D.; Cyril Cadoz, M.D.; ... Show more

Results: Among 494 extracorporeal membrane oxygenation patients'
included in the registry, 429 were initially supported by venovenous extracor-
poreal membrane oxygenation and followed for at least 28 days. The median
(interquartile range) age was 54 yr (46 to 60 yr), and 338 of 429 (79%) were
men. Management before extracorporeal membrane oxygenation cannulation
included prone positioning for 411 of 429 (96%), neuromuscular blockage for
419 of 427 (98%), and NO for 161 of 401 (40%). A total of 192 of 429 (45%)
patients were cannulated by a mobile extracorporeal membrane oxygenation
unit. In-hospital mortality was 219 of 429 (51%), with a median follow-up of 49
days (33 to 70 days). Among pre-extracorporeal membrane oxygenation modifi-
able exposure variables, neuromuscular blockage use (hazard ratio, 0.286; 95%
Cl, 0.101 to 0.81) and duration of ventilation (more than 7 days compared to
less than 2 days; hazard ratio, 1.74; 95% Cl, 1.07 to 2.83) were independently
associated with in-hospital mortality. Both age (per 10-yr increase; hazard ratio,
1.27;95% Cl, 1.07 to 1.50) and total bilirubin at cannulation (6.0 mg/dl or more
compared to less than 1.2 mg/dl; hazard ratio, 2.65; 95% Cl, 1.09 to 6.5) were
confounders significantly associated with in-hospital mortality.

47 centres en France
Avril 2020-octobre 2020

(1'¢® vague...)

51 %

ANESTHESIOLOGY




Extracorporeal membrane oxygenation for COVID-19 and Critical Care
influenza H1N1 associated acute respiratory distress |
syndrome: a multicenter retrospective cohort study

(. EMC

1.00

0.75
!

70 % HIN1
50 % COVID19

Survival
0.50
|

0.25
1

P<0.006

0.00
|

I I I 1

0 20 40 60
Days
Number at risk
H1N1 162 126 61 24
COVID-19 146 104 66 48

H1NA1 COVID-19

Fanelli et al, Critical Care, 2022
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6 13

45 152

2411 4812

16 46

13 33
6 22

1046 1723
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53 74

1" 20

16 30
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23 39
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35 52
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19 40
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RESEARCH Open Access

Evolving outcomes of extracorporeal e
membrane oxygenation during the first 2 years
of the COVID-19 pandemic: a systematic review
and meta-analysis

, Jackie Jia Lin Sim'®, Suei Nee Wong*®, Ying Chen*,

Ryan Ruiyang Ling'"®, Kollengode Ramanathan'**
Faizan Amin>®, Shannon M. Fernando®®, Bram Rochwerg®’®, Eddy Fan®®, Ryan P. Barbaro®'°®,
Graeme MacLaren'?®, Kiran Shekar'"'2"3'® and Daniel Brodie'*'*

+
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!
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!
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(n=227) " (n=5)
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: !
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A4
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18 duplicates

13 wrong text type

2 Non-English

A4

Studies included in review
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Reports of included studies
(n=52)

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram

49(45-53 |%




Extracorporeal membrane oxygenation network organisation and
clinical outcomes during the COVID-19 pandemic in Greater Paris,
France: a multicentre cohort study

Odds ratio (95% Cl) p value

Age, years - 0-012

<48 2-89 (1-41-5-93)

49-56 2:01 (1:01-3-99)

>57 1 (ref)
Pre-ECMO renal component of the SOFA-Il score, per point ~ 0-67 (0-55-0-83) 0-0003
increase
Time between intubation and ECMO, per day decrease 0-91 (0-84-0-99) 0-022
Centre with =30 venovenous ECMOs in previous year 2-98 (1-46-6-04) 0-0026

ARDS=acute respiratory distress syndrome. ECMO=extracorporeal membrane oxygenation. SOFA=Sequential Organ
Failure Assessment.

Survie a 90 j

THE LANGET

Lebreton et al, 2021



Predicting survival after extracorporeal membrane oxygenation for
severe acute respiratory failure. The Respiratory Extracorporeal
Membrane Oxygenation Survival Prediction (RESP) score

Age
PaCO,

Pic pression inspiratoire

Sous respirateur avant ECMO

Pneumopathie aigué

yr e
mmHg &l
cmH20 &

Immunodéprimé (-2)

Dysfonction du SNC (-7)

Infection non pulmonaire aigué (-3)

Bloc neuromusculaire utilisé avant 'TECMO (1)
Utilisation d’oxyde nitrique avant 'TECMO (-1)
Perfusion de bicarbonate avant 'TECMO (-2)
Arrét cardiaque avant 'TECMO (-2)

<48 heures (3)

48 heures a 7 jours (1)

> 7 jours (0)

Pneumonie virale ou bactérienne (3)

Asthme (11)

Traumatisme/Bralure (3)

Pneumonie d’inhalation (5)

Autre pneumopathie aigué (1)

Maladie pulmonaire ou non pulmonaire chronique (0)

o
AT

Jeurnat of

RESPIRATORY AND ™=
CRITICAL CARE MEDICINE'

6 - 15 points: Catégorie de risque | avec une survie a 92 %
3 - 5 points: Catégorie de risque |l avec une survie a 76 %
-1 - 2 points: Catégorie de risque Il avec une survie a 57 %

-5 - -2 points:

Catégorie de risque IV avec une survie a 33 %

-22 - -6 points:

Catégorie de risque V avec une survie a 18 %

Schmidt et al, 2014



Extracorporeal membrane oxygenation

in patients with severe respiratory failure
from COVID-19

a 100 -
90 -
80 -
ECMO group
70 -
< 60 -
"
2
@ 40 No ECMO group
30 -
20
10 1
Log-rank P<0.001
0 5 10 15 20 25 30 35 40 45 50 55 60
Days after ECMO initiation or non-initiation
No. at risk
Day 0 Day 10 Day 20 Day 30 Day 40 Day 50 Day 60
ECMO 130 122 101 79 54 38 22
No ECMO 3565 2618 1819 171 773 477 298

No. deaths / No. patients (%) Unadjusted HR  Adjusted HR Favors Favors
ECMO No ECMO (95% CI) (95% CI) ECMO no ECMO
Pa0,/FiO; <100 mm Hg
Primary analysis 45/130 (34.6) 1744/3565 (48.9) 0.52 (0.40-0.69) 0.55 (0.41-0.74) -
Sensitivity #1 45/130 (34.6) 1744/3565 (48.9) 0.59 (0.45-0.77) 0.61 (0.46-0.82) -
Sensitivity #2 45/130 (34.6) 127/260 (48.9) 0.52 (0.38-0.72) 0.49 (0.34-0.71) e
Sensitivity #3 27/77 (35.1)  494/1032 (47.9) 0.56 (0.39-0.80) 0.61 (0.43-0.89) -
Pa0,/FiO; <80 mm Hg
35/95 (36.8) 1036/1922 (53.9) 0.50 (0.37-0.68) 0.55 (0.40-0.77) L
Pa0,/FiO; <150 mm Hg
49/149 (32.9) 3178/7502 (42.4) 0.56 (0.43-0.73)  0.55 (0.42-0.73) -

00 05 10 15
Adjusted HR (95% Cl)

Bénéfice certain dans une population

de SDRA sévere hypoxique

Shaefi et al, 2022



Survival benefit of extracorporeal
membrane oxygenation in severe COVID-19: a
multi-centre-matched cohort study

Abstract

Purpose: Extracorporeal membrane oxygenation (ECMO) has become an established therapy for severe respiratory
failure in coronavirus disease 2019 (COVID-19). The added benefit of receiving ECMO in COVID-19 remains uncertain.
The aim of this study is to analyse the impact of receiving ECMO at specialist centres on hospital mortality.

Methods: A multi-centre retrospective study was conducted in COVID-19 patients from 111 hospitals, referred to
two specialist ECMO centres in the United Kingdom (UK) (March 2020 to February 2021). Detailed covariate data were
contemporaneously curated from electronic referral systems. We analysed added benefit of ECMO treatment in spe-
cialist centres using propensity score matching techniques.

Results: 1363 patients, 243 receiving ECMO, were analysed. The best matching technique generated 209 matches,

with a marginal odds ratio (OR) for mortality of 0.44 (95% C10.29-0.68, p <0.001) and absolute mortality reduction of
18.2% (44% vs 25.8%, p < 0.001) for treatment with ECMO in a specialist centre.

Conclusion: We found ECMO provided at specialist centres conferred significant survival benefit. Where resources
and specialism allow, ECMO should be widely offered.

Keywords: ECMO, COVID-19, ARDS, Severe respiratory failure

Whebell et al, 2022
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Extracorporeal Membrane 'Oxygenation for COVID-19:
Updated 2021 Guidelines from the Extracorporeal
Life Support Organization

Treat underlying cause of acute respiratory distress syndrome
Standard lung-protective ventilation strategy
Diuresis or resuscitation as appropriate

v v

Continue
current
management

No

Pa0,:Fi0, <150 mm Hg Pa0,:Fi0, 2150 mm Hg
Strongly recommended Is pH <7-25 with PaCO, =60 mm Hg
» Prone positioning (unless contraindicated) for>6 h*?
Recommend Conti
+» Neuromuscular blockade No OtSs
« High PEEP strategy »| current
Consider management
« Inhaled pulmonary vasodilators
* Recruitment manoeuvres
¢ ¢ Yest
Are any of the following criteria met? Contraindication to ECMO?% Consider
« Pa0,:Fi0, <80 mm Hg for >6 h Yes > Yes | adjunctive
+ Pa0,:Fi0, <50 mm Hg for >3 h I therapies§ as
» pH <7-25 with PaCO, 260 mm Hg for >6 h* appropriate

¢No

Recommend ECMOY[
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Extracorporeal Membranexaxygenation for COVID-19:

ECMO Indications NO

Updated 2021 Guidelines from the Extracorporeal

Met

|
YES

Vs

Patient selection strategy

End-stage chronic organ failure without anticipated recovery and
not a candidate for durable device or transplant

Severe acute multiple organ failure with anticipated death
despite ECMO support

Severe acute neurologic injury with poor prognosis for recovery

Life Support Organization

NO

Assess Capacity

DO NOT |
YES Consider ECMO

Potential Additional Contraindications

Long invasive mechanical duration >10 days*
Patient/surrogate declines blood products
Inability to receive systemic anticoagulation
Ongoing cardiopulmonary resuscitation (CPR)
Significant underlying comorbidities
Advanced age

Immunocompromise

Other




Surmortalité de la 2eme vague sous ECMO

08
g . . .
3. Increasing Mortality in Venovenous
e .
- Extracorporeal Membrane Oxygenation for
g o4 H H Extracorporeal membrane oxygenation for COVID-19 durin
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Study Nonsurvivors Total Mortality (%) Mortality 95%-Cl Weight

Group = 1st half 2020 i

Agerstrand 2020 9 2 - 409 [207;636) 1.6%

Alnababteh 2020 6 13 - 462 [19.2,749] 1.2%

Arachchillage 2021 45 152 - 296 [225;37.5] 24% S eg e 7

Chandel 2021 5 24 —— 208 [7.1;422] 14% 1'ere moitie de 2020

Cheng 2021 53 74 - 716 [59.9;815) 2.1%

Cousin 2020 16 30 e 533 [34.3;71.7) 1.8%

Dreier 2021 5 16 — 31.2 [11.0;587) 1.3%

Falcoz 2020 6 17 ———— 35.3 [14.2,61.7) 1.3%

Huette 2020 4 12 - 333 [9.9;651] 1.1%

Jang 2020 10 19 — 526 [28.9;756) 1.5% 41 %

Kon 2021 127 - 37 [0.1;19.0] 05%

Li 2021 20 34 - 58.8 [40.7;754] 1.8%

Random effects model 440 o 40.8 [30.2; 52.4] 18.0%

|

Group = 2nd half 2020

Akhtar 2021 4 18 - 222 [64;476) 1.2%

Barbaro 2021 2411 4812 -+ 50.1 [48.7;51.5) 2.7%

Bergman 2021 16 46 - 34.8 [21.4;502) 2.0%

Bermea 2021 13 33 — 394 [22.9;57.9] 1.8%

Bohman 2021 6 22 - 27.3 [10.7;502) 1.4%

Cain 2021 2 18 — 111 [14;347) 08%

Daviet 2021 37 78 —— 47.4 [36.0;59.1) 2.2%

Diaz 2021 33 85 - 38.8 [28.4;50.0) 2.3%

Dognon 2021 32 50 ——— 64.0 [49.2;77.1] 2.0%

Fang 2021 52 70 - 743 [62.4;84.0) 2.1%

Jacobs 2021 110 200 — 55.0 [47.8;62.0) 2.5%

Jozwiak 2020 6 11 - 545 [23.4;83.3] 1.1%

Lebreton 2021 164 302 — 54.3 [48.5;60.0) 2.6%

Loforte 2021 45 7 - 634 [51.1;745) 2.2% i ey s

Lorusso 2021 672 1531 439 [414:464) 2.7% 2eme moitié de 2020

Murthy 2021 9 13 — 69.2 [38.6,90.9] 1.1%

Nguyen 2021 542 1182 = 459 [43.0;487) 2.7%

Rabie 2021 169 307 - 55.0 [49.3;60.7) 2.6%

Raff 2021 21 32 - 65.6 [46.8;81.4] 1.8%

Rajajee 2021 8 23 - 348 [16.4;57.3] 1.5%

Rhoades 2021 13 31 - 419 [245:609) 1.8% 46 %

Riera 2021 156 338 = 462 [40.7;516) 2.6%

Saeed 2021 13 292 — 387 [33.1;445) 2.5%

Shah 2021 19 40 - 475 [315,639] 1.9%

Supady 2021 58 127 - 45.7 [36.8,54.7) 2.4%

Tabatabai 2021 15 40 - 375 [227;542) 1.9%

Takeda 2020 427 1190 = 359 [33.2;387) 2.7%

Zhang 2021 16 56 - 286 [17.3;422] 2.0%

Random effects model 11018 R4 46.4 [41.9; 50.9] 57.0

Group = 1st half 2021

Broman 2021 1046 1723 - | 60.7 [58.4;63.0) 2.7%

Correa 2021 120 —— 55.0 [31.5;76.9] 1.5% idre ..

Durak 2021 23 39 - 59.0 [42.1;74.4] 1.9%

Karagiannidis 2021 2310 3397 N - 68.0 [66.4;69.6] 2.7% 1 mo Itl e d e 20 2 1

Lai 2021 29 50 - 580 [43.2;71.8] 2.0%

Lazzeri 2021 18 35 - 514 [34.0;686) 1.9%

O'Neil 2021 540 1180 = 458 [42.9;487) 2.7% 0

Roed| 2021 35 52 —— 67.3 [52.9;79.7) 2.0% 62 A)

Suwalski 2021 59 78 - 756 [64.6,84.7) 2.1%

Ulukan 2021 19 22 P —— 86.4 [65.1;97.1] 1.1%

Random effects model 6596 - 62.0 [54.8; 68.7] 20.5

Group = 2nd half 2021

Hermann 2022 4 101 - 436 [33.7;53.8] 2.3% idme ..
ivi — . o

Random ofects mode 2 - - 28 000544 4% 2 moitié de 2021

Random effects model 18211 <> 48.8 [44.7; 52.9] 100.0% 49 %

Heterogeneity: 12 = 94%, 1* = 03596, p <0.01 f T T T T 1

Test for subaroup differences: v = 15.76. df = 3 (p < 0.01) 0 20 40 60 80 100



Délai avant ECMO



Physiological

Timing of VV-ECMO therapy implementation
influences prognosis of COVID-19 patients

Ventilation pre-ECMO (Days)
Patients Mechanical ventilation W8 ECMO 15-
1 |
2 | NI
o
L] -o—
3 L % 10+
4 s -
: S 0¢°
5 | 2
. E 7 -----------------------------
6 : IIIIIIIIIEIII55hheRy A S .|"
. > 5
7 I
8 ! I [
9 = K i
10 : ¥ 0 hd :
— ; : ; : : ; : ; b Survivors Non-survivors
5 7 10 15 20 25 30 35 40 45 50 55 Days Outcome

4 + 2 days vs. 9 + 2 days, p = 0.01 (survivors vs non-survivors)

Giraud et al, 2021




Délai admission/ECMO prolongé

A

Admission to ECMO Cannulation e ;__.I — *k
L @ ]
Time on ECMO - —e—tre T 5
. (2]
1
1 ]
J I ® 1
ICULOS —— 1" csisreermmeenobes @ cccedracenasscssash 5
, | P |
- 1 - 1
Hospital LOS /\ T T———— e ———— p——
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**p<0.001 Days

7 vs 10 days, P=0.001

Critical Care
Explorations

w—— Cohort 1

----- Cohort 2

s SUTViVOrs

----- Non-survivors

Jacob et al, 2022



Délai symptomes/ECMO

rerees)

Univariate analysis Multivariate analysis

HR (95%Cl) P HR (95%Cl) P
Age > 60 years 3.521.52-8.1 0.003 3.361.43-9.1 0.006
Modified RESP score (for each point) 0.72 0.56-0.91 0.007 0.75 (0.57-0.98) 0.044
Lung compliance before ECMO 0.96 (0.92-1.01) 0.12 - >

2
Time to first symptoms to ECMO (for each 1.12 1.05-1.19 0.001 1.101.02-1.17 0.013 a
day) b
Prone positioning 1.14 0.39-3.31 0.811
Epidemic waves - - - -
. First wave - - - -
. Second wave 2.91.2-6.9 0.012 1.29 0.51-3.27 0.58
. Third wave 1.07 0.41-2.7 0.88 - -
SOFA score 1.90.91-4.1 0.08 - - 00 02 04 06 08 19
1 - Specificity

Vasopressor use before ECMO support 1.50.71-3.2 0.29 - -

Seuil a 12 jours

ASAIO (under review)



Délai d’intubation=HFNO

*

Pre-intubation non-invasive ventilation
Bilevel positive airway pressure
Continuous positive airway pressure
High-flow nasal cannula

More than one non-invasive support

THE LANCET

pvalue:Alvs A2 pvalue:A2vsB

Group Al Group A2 Group B

689 (58%) 2139 (76%) 564 (70%) <0-001

202 (17%) 939 (33%) 313 (39%) <0-001

158 (13%) 385 (14%) 73 (9%) 1-00

420 (36%) 1463 (52%) 341 (42%) <0-001
83 (7%) 592 (21%) 151 (19%) <0-001

0-16
0-18
0-19
0-036
0-47

Barbaro et al, 2021



Noninvasive respiratory support and patient self-inflicted lung

injury in COVID-19: a narrative review

Denise Battaglini’?, Chiara Robba’?, Lorenzo Ball*?, Pedro L. Silva®”, Fernanda F. Cruz®*>,

Paolo Pelosi®® and Patricia R. M. Rocco™”"*
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2019 31 December WHO Country Office in China notified of a cluster
of viral pneumonia cases in Wuhan

2020
publicly available

24 January First description of 41 patients with a novel viral
pneumonia in Wuhan’

24 January |dentification and characterization of SARS-CoV-2 from
patient samples®

11 February WHO announces ‘COVID-19" as the name for the new
disease caused by SARS-CoV-2 infection

| 11 March WHO declares COVID-19 a pandemic

22 March Serological assay for SARS-CoV-2 seroconversion in
humans made available”

24 March First evidence of deficient type | and type lll interferon
responses to SARS-CoV-2 (ref.*")

| 31 March SARS-CoV-2 shown to repllcate in several species of

icated and lab y
April Cytokine release synd ized as being involved in
the immunopathology of severe COVID 19 (refs"‘"’)
Ma; i identified in pati with severe
CO‘lD- 19 (refs**)
14 May P i tive T cell resp to SARS-CoV-2

identified in unexposed individuals*

20 May Previous infection with SARS-CoV-2 or vaccination with
splke protein shown to protect rhesus  macaques from challenge,
dent on serum

P 9

30 January WHO declares the SARS-CoV-2 outbreak is a Public
Health Emergency of International Concern

January First evidence for person-to-person transmission of SARS-

10 January First draft genome of novel coronavirus made |
CoV-2 and asymp or pr |

¢ bk i

February Identification of ACE2 as the human cell entry receptor for
SARS-CoV-2 (refs*’)

16 March First phase | clinical trial of a COVID-19 vaccine starts —
an mRNA vaccine targeting spike protein designed by the National
Institutes of Health and Moderna (mRNA-1273)"

26 March to the receptor-bindi
domain of SARS- CoV 2 splke prolem identified in patients*

26 March Neurological symptoms of COVID-19 — loss of taste and
smell — first described in Milan, Italy*

5 May Pfizer and BioNTech announce the start of a phase I/1l trial of
their mRNA vaccine BNT162 (ref.*!)

18-22 Phase | clinical trial data reported for Moderna's
mRNA-1273 vaccine and CanSino Biologics’ adenovirus-vectored
vaccine”™*"

nature reviews immunology

15 June Regeneron Pharmaceuticals shows that monoclonal
antibody therapies can drive escape mutants of SARS-CoV-2 but
that this can be avoided by using antibody cocktails'™

22 june Dexamethasone shown to be effective in patients with

severe COVID-19 (ref 86)

14 August First evidence of lizil ibodies as a correlate of
immune protection from SARS-CoV-2 in n humans®

25 August First confirmed case of reinfection in Hong Kong
reported™

OctaiesD ber A tive antibodies observed in adult
patients with COVID-19 (refs'****)

16 November Moderna reports via press release that the vaccine
efficacy of mRNA-1273 is 94%*

21 November Emergency use authorization
for Regeneron monoclonal antibody cocktail (casirivimab and
imdevimab) in the USA

8 December AstraZeneca/Oxford University report interim results
showing that the viral-vectored ChAdOx1 vaccine has an efficacy of
70% across two schedules™!

29 January Johnson & ]ohnson]anssen COVID-19 single-shot
vaccine shows 66% efficacy overall'**

July-August Antibody response to SARS-CoV-2 in humans shown to
persist for several months®**

23 August Emergency use authorization for convalescent plasma in
hospitalized patients in the USA

245 ber Inborn ions and lizi ibodies that
affect type linterferon signalling shown in pahemswnh lethal
COVI[‘)-yrge(refs”‘"') g 0

9 November Pfizer/BioNTech announce via press release that the
vaccine efficacy of BNT162b2 is greater than 90%'*

November 2020-January 2021 Growing concern over viral variants
with possible increased infectivity, such as UK-origin B.1.1.7 variant,

and reduced vaccine efficacy, such as South African-origin B.1.351
varlantmﬂ.l"-uﬂ. 45,146

December 2020-January 2021 Pfizer/BioNTech, Moderna and
AstraZeneca vaccines authorized for use in the USA, UK, Europe
and elsewhere

28 January Novavax COVID-19 vaccine demonstrates 89.3% efficacy
in UK phase |l trial**




All Participants /N =R475)

50 Respiratory Support
at Randomization

40
Invasive mechanical

ventilation

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dexamethasone in Hospitalized Patients

with Covid-19 — Preliminary Report

The RECOVERY Collaborative Group*

Dexamethasone Usual Care
no. of events/total no. (%)
95/324 (29.3) 283/683 (41.4)

298/1279 (23.3)
89/501 (17.8)
482/2104 (22.9)

682/2604 (26.2)
145/1034 (14.0)
1110/4321 (25.7)

Chi-square trend across three categories: 11.5

X 30 Oxygen only
= No oxygen received
8 All Patients
o 20
=
10
0

0 / 14

21 28

Days since Randomization

Rate Ratio (95% Cl)

1)

0.64 (0.51-0.81)
—J— 0.82 (0.72-0.94)
1.19 (0.91-1.55) b
<> 0.83 (0.75-0.93)
P<0.001 1sone
| | |
0.75 1.00 1.50 2.00
L
Dexamethasone Usual Care
Better Better

7 14 21 28

Days since Randomization



Résistance aux corticoides



Very late intubation in COVID-19 patients: a
forgotten prognosis factor?

* % %k

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

0%

m Dead

Alive

90 88

Intubated before/on Intubated before day- Intubated after day-7
day-1 of DXM 7 of DXM of DXM

L Camous et al, 2022



Extracorporeal membrane oxygenation network organisation and

clinical outcomes during the COVID-19 pandemic in Greater Paris,
France: a multicentre cohort study

Odds ratio (95% Cl) p value
Age, years 0-012
<48 2-89 (1-41-5-93)
49-56 2:01(1-01-3-99)
>57 1 (ref)
Pre-ECMO renal component of the SOFA-Il score, per point ~ 0-67 (0-55-0-83) 0-0003
increase

Time between intubation and ECMO, per day decrease

0-91 (0-84-0-99)
Centre with =30 venovenous ECMOs in previous year 2-98 (1-46-6-04)

0-022

ARDS=acute respiratory distress syndrome. ECMO=extracorporeal membrane oxygenation. SOFA=Sequential Organ
Failure Assessment.

Survie a 90 |
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Lebreton et al, 2021



Extracorporeal membrane oxygenation for COVID-19:

evolving outcomes from the international Extracorporeal

Life Support Organization Registry

Ryan P Barbaro*, Graeme MacLaren*, Philip S Boonstra, Alain Combes, Cara Agerstrand, Gail Annich, Rodrigo Diaz, Eddy Fan,

Katarzyna Hryniewicz, Roberto Lorusso, Matthew L Paden, Christine M Stead, Justyna Swol, Theodore J Iwashynat, Arthur S Slutskyf,

Daniel Brodiet, for the Extracorporeal Life Support Organization

THE LANCET

efeating AIDS

Cohorte ELSO de 4812 patients

0-6
b
',—é 05—
S
=
s Ol
Q
g
5 034
B
2 02-
‘_'g —— Group B
:E) 0-1- —— Group A2
o — Group Al
0 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90
Ricbe etk Time since the start of ECMO (days)
GroupB 803 646 475 303 202 132 82 56 37 21
Group A2 2824 2471 1950 1404 1014 696 496 358 256 182
Group Al 1182 1012 765 513 348 234 156 110 84 608

Group Al patients started ECMO on
or before May 1, 2020, at early-
adopting centres.

Group A2 patients started ECMO
between May 2 and Dec 31, 2020, at
early-adopting centres,.

Group B patients received ECMO at
late-adopting centres, which only
provided ECMO for COVID-19 after
May 1, 2020

Barbaro et al, 2021



Indications ECMO/CARDS

@ Age > 70 ans

Ventilation > 10 jours
symptomes > 15 jours (malgré TTT)
Défaillance multi viscérale
Comorbidités des patients
Autonomie a domicile

PaO,/FiO, <100
Et/ou
Acidose respiratoire pH <7,25
malgré

2 séancesde DV de 16 h
Curarisation
Ventilation protectrice et haute PEEP
+/- recrutement

Discussion multidisciplinaire
pour chaque cas




Mesures adjuvantes



ITHE LANCET
Respiratory Medicine

Cytokine adsorption in patients with severe COVID-19 pneumonia
requiring extracorporeal membrane oxygenation (CYCOV):
a single centre, open-label, randomized, controlled trial

gy .

_l Cytokine adsorption No cytokine adsorption
I 10000+ £
] 76%
|
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= e
s 2| % —8 o
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@ =
B SO- g 100+ e — v
3 N
2+ =
e
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o,
| 18%
— Cytokine adsorption
—— Control
Hazard I'atIO 646 (95“0 CI 164‘2542 ), p=00075 5 IL-6 at ;)aw!inn Il-6aftl9r7.‘ h Il -6atlb llllll ne II-Gaftlpr77 h
(n=17) (n=16) (n=17) (n=16)
0 T T ]
0 10 20 30
Numb o Days after initiation of venovenous ECMO
b Faible effectif
Control 17 15 13 13 . e 1) z
Cytokine adsorption 17 13 4 3 Objectif d’'IL 6 adapté?

CYVOC trial, 2021



Prone positioning during venovenous extracorporeal

membrane oxygenation for acute respiratory distress }
syndrome: a pooled individual patient data analysis N
I» ' '
Q | -1 -
3 |
8 .
% = Données individuelles pour 889 ECMO
% B 227 patients matchés
()]
g g HR=0.44 95%Cl 0.29-0.68
%)
8 -
Supine group Bénéfice du DV chez les patients sous
- Prone group Log-rank p=0.002 ECMO
(l) 1]O 2]0 3IO 410 5]0 GIO
Time, days
Patients at risk, n
Supine group 227 177 120 84 56 42 34
Prone group 227 213 166 166 77 52 40

Whebell et al, ICM, 2022



Synthese de I’ELSO

Mobile ECMO is feasible and may be conducted safely for patients with COVID-19.

Organize ECMO centers within geographic regions to coordinate patient referrals, where
feasible.

Unify patient selection criteria across a geographic region, where feasible.

Contraindications for ECMO use should become more stringent as ECMO capacity
diminishes.

Data submission to facilitate research is essential for our evolving understanding of
optimal ECMO care for patients with COVID-19.

While some centers have increased their anticoagulation targets, bleeding remains a
concern, and there is no data to recommend deviation from conventional anticoagulation
goals.

There is no data to recommend deviation from conventional ECMO practices, e.g., blood
product transfusion thresholds, tracheostomy, endotracheal extubation, rehabilitation,
cannulation configuration, or ventilator management.

Potential discontinuation of ECMO in the setting of perceived futility should be clearly
discussed with patients and their surrogate decision-makers.

Management strategy or procedure

Mechanical Ventilation

B No data to suggest deviation from commonly performed low-volume, low-
pressure ventiator management for COVID-19 patients receiving ECMO for
pulmonary

At pamrsah
Se—D Tracheostomy
Pey to be safe. for patients with
d COMD19.

Pulmonary Soaperiisiiog
Prone positioning during ECMO is feasible, data are grotcinary
(demonsirate » potentill association with lower mortiiy) but
recommendation cannot be offered at this tme.

Awake ECMO
Early extubasion strategy with awake ECMO may be feasible in COVID-19,
but

Kﬂ/
Coagulopathy
COVID-194nduced coaguiopathy appears to increase risk of both
' thrombotc and hemomhagic evers; howevey, normakzed to run durabon,

rates of bleeding and circuit doungvnuwhuuaw w

Deep Venous Thrombosis

There may be a propensity for dlofting with COVID-I9 and ECMO: low
‘ threshold to pursue imaging for suspected OVT suggested, but insufficient

data to recommand routine survedlance for OVT.

Cytokine Removal

i s b OVID-19, but seem to be
Hematologic & 4:1)- lower than in other causes of ARDS, sepsis and CAR T-cell-medioted

Hemodynamics Gytokine release syndrome: extracorporeal hemadsorption or ebmnation

Blood Transfusions
There is no evidence to deviate from usual institutional practice for blood
- transfusion thresholds during ECMO,
l’

Hemodynamic Monitoring
Caedinc complications of COVID-19 have been reported, ¢.9., m,mm
stross carchomyopathy, Mngmwm’whvhiom pul"\a\afy

o

VVECMO e

.
PPE

‘ Refer to local insitutional policies and prioe interim ELSO COVID19
3 quidelines for recommendations on methods for PPE use and consenvation
when facing inadequate supply.

umgnmupwmwmmmmmgswm;wm.m
v ot r

\ Uimited evidence suggests SARS-CoV-2 does not spread from the blood 1o
-

= @mdmmwmmmw
rocommend remaining vigibint.

Rehabilitation

feasible, for andin
ECMO as bridge 1o msolm bt cumrent data do not refute o suppont
rehabiitation on ECMO.

ELSO, ASAIO 2021
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