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Epidemiology, Patterns of Care, and Mortality
for Patients With Acute Respiratory Distress Syndrome
in Intensive Care Units in 50 Countries JAMA. 2016:

Giacomo Bellani. MD, PhD: John G. Laffey. MD. MA; Tai Pham, MD; Eddy Fan. MD. PhD: Laurent Brochard. MD, HDR: Andres Esteban, MD. PhD;
Luciano Gattinoni, MD, FRCP; Frank van Haren, MD, PhD; Anders Larsson, MD, PhD; Daniel F. McAuley, MD, PhD; Marco Ranieri, MD;

Gordon Rubenfeld, MD, MSc: B. Taylor Thompson, MD, PhD; Hermann Wrigge, MD, PhD; Arthur S. Slutsky. MD, MASc; Antonio Pesenti, MD;
for the LUNG SAFE Investigators and the ESICM Trials Group
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- Hospital mortality for severe ARDS 46%

I

3‘_2‘ ARDS severity Log-rank ARDS severity comparisons
=3 Mild P<.001 Overall

g 0.24 Moderate P =.01 Mild vs moderate

Severe P =.003 Moderate vs severe
P<.001 Mild vs severe
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- ‘ Acute Respiratory Distress Syndrome
4 A A The Berlin Definition

7 | Inhaled NO \

creasing Intensity of Interventio
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The ARDS Definition Taskforce. JAMA 2012;307:2526-2533. PaOZIFiOZ



Extracorporeal Life Support for Adults With Respiratory Failure
and Related Indications
A Review

Daniel Brodie. MD; Arthur 5. Slutsky, MD; Alain Combes, MD, PhD

JAMA. 2019:322(6):557-568. doi:10.1001/jama.2019.9302

Venovenous extracorporeal membrane oxygenation

9 Oxygenation and decarboxylation // ’ .
Blood flows into the oxygenator, washing if
er bundles a:ghgllow fibers where gas u Acannula is placed in

the right internal jugular
vein, The tip is advanced
Into the right atrium

@A mixture of room air and
oxygen is dellvered in varying
fractions to the inner core of

the hollow fibers within A (3 0 AN %
the oxyaenator. - 3 == \ v

e < Ny =V o\ ! | To replace pulmonary function
( L0 SRR TN Bt WL | To allow the lungs to rest...

Fr—— —— - | To allow healing of the lungs...
.‘ é Oxygenated, decarboxylated Ok “.

blood exlts under attenuated
positive pressure. O\ \

, — |
Exhaust gas Ny "
3 o Venous withdrawal
@ Deoxyge ted blood is

@ The pump expels the blood = ——— drawn into the pump agcﬁ{' ?:::0"5 aflvaé:d.:.?]g:p
under positive pressure and 4 3 by negative p? 3 s advanced to a point near
drives it to the oxygenator. { N ’

the right atrium.




PHYSIOLOGICAL MECHANISMS

OUTCOMES

| Potential Physiologic Mechanisms of
4 # | Benefit of ECLS for Respiratory Failure

JAMA. 2019;322(6):557-568. doi:10.1001/jama. 2019.9302

Minimized hypoxemia Minimized hypercapnia Minimized lung stress and strain Reduced diaphragm myotrauma
Increased partial pressure Decreased respiratory Decreased tidal volume (VT1), plateau airway Improved diaphragm function
of arterial oxygen (Pao,) i | acidosis pressure (Pplat), respiratory rate (RR), :
§ J' and driving pressure (AP) : l
E Decreased right J |
. | ventricular afterload Decreased ventilator-induced ' | Accelerated weaning
| lung injury (VILI): |
\ 4 ¢ » | ¢
: *Volutrauma - Atelectrauma ;
Decreased tissue hypoxia { | Increased cardiac output  Barotrauma » Biotrauma i | Decreased ventilator complications
— '
Possibly decreased Decreased multiorgan dysfunction syndrome (MODS)
long-term neurocognitive | 1
and
psychiatric sequelae Decreased mortality
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Extracorporeal Membrane Oxygenation for Severe Acute
Respiratory Distress Syndrome

A. Combes, D. Hajage, G. Capellier, A. Demoule, S. Lavoué, C. Guervilly, D. Da Silva, L. Zafrani, P. Tirot, B. Veber,
E. Maury, B. Levy, Y. Cohen, C. Richard, P. Kalfon, L. Bouadma, H. Mehdaoui, G. Beduneau, G. Lebreton, L. Brochard,
N.D. Ferguson, E. Fan, A.S. Slutsky, D. Brodie, and A. Mercat, for the EOLIA Trial Group, REVA, and ECMONet*




# # | EOLIA objectives

o EOLIA trial designed to determine the effect of
e Early initiation of ECMO
e In patients with the most severe forms of ARDS



4 & | Inclusion Criteria

o American—-European Consensus Conference
definition for ARDS criteria

o Intubated and on MV for <7 days
o MV optimization before inclusion
e F1I0, =280%
e VT = 6 ml/kg PBW
e Trial of PEEP =10 cm H-,0O



4 # | Inclusion Criteria

o One of the 3 following disease severity criteria

e Pa0O,:F10, <50 mmHg for >3 hours

e Despite potential use of inhaled NO, recruitment
maneuvers

e Prone position, HFO ventilation, almitrine infusion
e Pa0O,:F10, <80 mmHg for >6 hours
e Despite similar criteria as above
e pH <7.25 with PaCO, >60 mmHg for >6 hours
e Resulting from MV settings to keep Pplat <32 cm H,0
e Despite respiratory rate increased to 35/minute



4 A& | Rescue ECMO for Controls

o Refractory hypoxemia
e Sa0, <80% for >6 hours
o Despite mandatory trial of
e Prone positioning AND
e Recruitment maneuver AND
e iNO or inhaled prostacyclin
o AND If the treating physician felt that
e Patient had no irreversible multi-organ failure AND
e ECMO might change the outcome



249 Underwent randomization

124 Were assigned to receive ECMO 125 Were assigned to receive conventional
121 Received ECMO mechanical ventilation

35 Received rescue ECMO

124 Were included in the primary analysis 125 Were included in primary analysis




249 Underwent randomization

124 Were assigned to receive ECMO 125 Were assigned to receive conventional
121 Received ECMO S o
N 33 Received rescue ECMO

124 Were included in the primary analysis 125 Were included in primary analysis




PERCENT D60 MORTALITY

Relative Risk, 0.76, 95% Cl, 0.55-1.04;
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Primary Endpoint

P=0.087
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46

Control

Probability of Survival

Hazard Ratio, 0.70; 95% Cl, 0.47-1.04, P=0.074 by
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Percent D60 Treatment Failure

| Key Secondary Endpoint

Relative Risk, 0.62; 95% Cl, 0.47-0.82; o Hazard ratio, 0.48; 95% Cl, 0.34-0.70, P <0.001 by
P<0.001 5 log-rank test
60 & 107
50 % -
= ECMO group
40 =
D 06 -
30 = Control group
)
20 ()
35 =
10 o 02 - P<0.001 by log-rank test
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Death in ECMO group patients; Death or Crossover to ECMO in control patients
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Endpoint at D60

Days alive and free of
vasopressor use

Days alive and free of cardiac
failure (SOFA)

Days alive and free of dialysis

Days alive and free of renal
failure (SOFA)

Days alive and free of prone
position

Days alive and free of
NO/prostacyclin

ECMO Control
Group Group
(N =124) (N = 125)
49 [0-56] 40 [0-53]
48 [0-56] 41 [0-53]
50 [0-60] 32 [0-57]
46 [0-60] 21 [0-56]
59 [0-59] 46 [0-57]
59 [0-60] 39 [0-58]

Median
Difference
(95% CI)

9 (0 to 51)
7 (0 to 51)
18 (0 to 51)
25 (6 to 53)
13 (5 to 59)

20 (4 to 59)



¢4 & | Why early ECMO?

To rapidly decrease the intensity of MV
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The PRESERVE mortality risk score
and analysis of long-term outcomes
after extracorporeal membrane oxygenation

5 . I sive Care Med 2013
for severe acute respiratory distress syndrome piensive Lare Med 2013

MV <3 days before ECMO
MV 3-10 days before ECMO

MV >10 days before ECMO

P <0.005, log-rank
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Chronology of histological lesions in acute respiratory distress
syndrome with diffuse alveolar damage: a prospective cohort

study of clinical autopsies

Arnaud W Thille, Andrés Esteban, Pilar Fernandez-Segoviano, José-Maria Rodriguez, José-Antonio Aramburu, Patricio Vargas-Errazuriz,
Ana Martin-Pellicer. José A Lorente. Fernando Frutos-Vivar The Lancet Respiratory Medicine - July 2013
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4 A& | Crossover to ECMO in Controls

o 28% (35/125) of controls received rescue ECMO

e Refractory hypoxemia, 6.5+9.7 days post randomization
o These patients had more severe ARDS at baseline

e Higher Plateau pressure:

e 31.7£5.5 vs 28.5+4.1 cm H,0
e Higher Driving pressure:

e 20.2+6.1 vs 16.6+5.3 cm H,0
e Lower Respiratory system compliance:

e 21.3+9.2 vs 27.1+11.0 ml/cm H,0
e More quadrants with infiltrate on chest Xray:

e 3.7+0.6 vs 3.3+0.9



4 & | Crossover to ECMO in Controls

o Before crossover, of the 35 controls who had ECMO
¢ 9 had cardiac arrest
e 7 had severe right heart failure
e 11 developed renal failure requiring dialysis
o Venoarterial ECMO applied to 7 patients
e 6 under cardiopulmonary resuscitation
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Early ultra-protective
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Alexandre Ouattara after extracorporeal membrane oxygenation

Pascal Leprince
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Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Mauree

Laurent Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,

n O. Meade, M.D., Arthur S. Slutsky, M.D.,

Carlos R.R. Carvalho, M.D., and Roy G, Brower, M.D N Engl ] Med 2015;372:747-55.
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Mechanical Ventilation Management during Extracorporeal
Membrane Oxygenation for Acute Respiratory Distress Syndrome
An International Multicenter Prospective Cohort

Matthieu Schmidt'?, Tai Pham®*, Antonio Arcadipane®, Cara Agerstrand®, Shinichiro Ohshima’, Vincent Pallegnnc".
Alain Vuyisteke®, Christophe Guervilly™, Shay MeGuinness'”, Sopme Pierard' Jeﬂ Breeamg" Claire Stewart™*
Simon Sin Wai Chln% "%, Janice M. Camuso’®, R. Scott Stej ghens . Bobby Klng , Daniel He ™, Marcus J. Schultz’“.
Mathilde Neuville®"*, Elie ZDgne-bm* Jean-Paul Mna“ 2T Hadrien Rozé®, Marc Pierrot®®, Anthony Tobin™.

Carol Hodgson®™', SWIwe Chevret*>™®, Daniel Brodie® and Almn Combes*"; Ior the Interational ECMO Nslwofk
(ECMONet) and the LIFEGARDS Study Group AJRCCM 20 1 9
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ECMO for COVID-19
related severe ARDS



- #& & | Initial mistrust regarding ECMO...

New disease with unknown outcome

Health system were rapidly overwhelmed
Scarce resource in times of high demand

Expected long ICU stay when ICU beds are already lacking...fear of
bed-blockers?

Initial alarm about the outcomes

* Poor outcome reported in very small case series from
China...experience of the center ?
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Letter to the Editor

Poor survival with extracorporeal membrane
oxygenation in acute respiratory distress
syndrome (ARDS) due to coronavirus disease
2019 (COVID-19): Pooled analysis of early

reports Journal of Crit Care 2020

Authors ECMO: ECMO -Survivors: n
n= (%)

Ruan Qet al. 2020 7 0 (0%)

Wu et al. 2020 1 0 (%)

Yang X et al. 2020 6 1(16.6%)

Zhou Fet al. 2020 3 0 (0%)



Letter to the Editor

Poor survival with extracorporeal membrane
oxygenation in acute respiratory distress
syndrome (ARDS) due to coronavirus disease
2019 (COVID-19): Pooled analysis of early
reports

Journal of Crit Care 2020

Authors

ECMO: ECMO -Survivors: n
n= (%)

Ruan

Wu et al. 2020
Yang X et al. 2020
Zhou F et al. 2020

1 0 (%)
6 1(16.6%)

3 0 (0%)



Extracorporeal membrane oxygenation for severe acute
respiratory distress syndrome associated with COVID-19:

a retrospective cohort study

Matthieu Schmidt, DavidHajage Guillaume Lebreton Antoine Monsel Guillaume Voiriot, David Levy, Elodie Baron, Alexandra Beurton
Juliette Chommeloux, ParisMeng, Safaa Nemlaghi, Pierre Bay, Pascal Leprince, Alexandre Demaule, Bertrand Guidet, Jean Miche Constantin,

Muriel Fartoukh, Martin Dres, Alain Combes, for the Groupe de Recherche Qinique en REanimation et Soins intensifs du Patient enlnsuffisance L Respir Med 2020

Respiratoire aiguE (GRC-RESPIRE) Sorbonne Université, and the Paris-Sorbonne ECMO-COVID investigatars*

492 patients admitted to the Paris-Sorbonne University Hospital Network
ICUs for COVID-19 from March 8 to May 2, 2020

-

83 patients received ECMO for severe 409 patients not included
acute respiratory distress syndrome

-

- -

30 died

1 stillon ECMO

4inICU and 48 alive and out
weaned off ofthe ICU
ECMO

v v

14 hospitalised or in 34 retumed home
a rehabilitation
centre




v'Age <70
v'Intubated for less than 7 days
v'Prone positioning was highely recommended

2.

a

Meetine 1 of the 3 followinge criteria of severitv:

Pa0,/FiO; ratio <50 mm Hg with Fi10> >80% for >3 hours, despite
optimization of mechanical ventilation (Vt set at 6 ml/kg and trial of
PEEP=10 cm H20) and desplte p0351b1e recourse to usual adjunctlve

alm1trme mfusmn) OR

Pa0,/Fi10; ratio <80 mm Hg with Fi0> =80% for =6 hours, despite
optimization of mechanical ventilation (Vt set at 6 ml/kg and trial of
PEEP=10 cm H20) and despite possible recourse to usual adjunctive
. ent maneuvers, prone position.
almitrine infusion) OR
pH <7.25 (with PaCO; =60 mm Hg) for =6 hours (RR increased to 35 /mih)
resulting from MV settings adjusted to keep Pplat <32 cm H2O (first, Vt

reaucuon oy Steps oI 1 MI/Kg 10 4 ML/Kg NeNn PEEP reaucuon 1o a
minimum of 8 cm H20

4 | Strict application of the EOLIA criteria



Extracorporeal membrane oxygenation for severe acute
respiratory distress syndrome associated with COVID-19:
aretrospective cohort study

Matthieu Schmidt, DavidHajage Guillaume Lebreton Antoine Monsel. Guillaume Voiriot, David Levy, Elodie Baron, Alexandra Beurton
Juliette Chommeloux, ParisMeng, Safaa Nemlaghi, Pierre Bay, Pascal Leprince, Alexandre Demaule, Bertrand Guidet, Jean Miche Constantin,

Muriel Fartoukh, Martin Dres, Alain Combes, for the Groupe de Recherche Qinique en REanimation et Soins intensifs du Patient enlnsuffisance
Respiratoire aiguE (GRC-RESPIRE) Sorbonne Université, and the Paris-Sorbonne ECMO-COVID investigatars*

Lancet Respir Med 2020

All patients (N=83) Comorbidities

Hypertension 32(39%)
Diabetes 26 (31%)

49 (41-56) Ischaemic cardiomyopathy 4 (5%)
Chronic respiratory disease, COPD, or asthma 9 (11%)
61 (73%) Active smoker 2 (2%)
22 (27%) Immunocompromised§ 3 (4%)
Time from first symptoms to ICU admission, days 7 (5-10)

Simplified Acute Physiology Score |l 45 (29-56
P Physiology ( ) Time from intubation to ECMO, days 4(3-6)

KEw S0 4(23) Retrieval on ECMO by mobile ECMO retrievalteam 61 (73%)
Total SOFA scoret 12 (9-13) from another hospital




Extracorporeal membrane oxygenation for severe acute
respiratory distress syndrome associated with COVID-19:

p a retrospective cohort study

| p—tiers E

P Matthieu Schmidt, DavidHajage Guillaume Lebreton Antoine Monsel. Guillaume Voiriot, David Levy, Elodie Baron, Alexandra Beurton
— Juliette Chommeloux, ParisMeng, Safaa Nemlaghi, Pierre Bay, Pascal Leprince, Alexandre Demaule, Bertrand Guidet, Jean Miche Constantin,
Muriel Fartoukh, Martin Dres, Alain Combes, for the Groupe de Recherche Qinique en REanimation et Soins intensifs du Patient enlnsuffisance
Respiratoire aiguE (GRC-RESPIRE) Sorbonne Université, and the Paris-Sorbonne ECMO-COVID investigatars*

Lancet Respir Med 2020

Ventilation parameters 7-32 (7-24-7-38)

60 (54-68)

FiO, 100 (100-100)

. ) PaCO, mmHg 57 (50-68)
Positive end-expiratory pressure, cm H,0% 14 (12-14) Platma bicarbonate mmolL %7 (24-32)
Tidal volume, mL/kg predicted bodyweight 6.0 (57-6-4) 520 4 90% (83-92)
Respiratory rate, breaths per mini 29 (28-30) Arterial lactate, mmol/L 1.6 (13-2.0)
Plateau pressure, cm H,0% 32(29-33)

Driving pressure, cm H,0f 18 (16-21)
2 . 82 (99%)
Static compliance, mL/cm H,0% 22-1(18-1-26.5)
- - - Neuromuscular blockade 80 (96%)
echanical power, [/min 247 (22-0-273) Pinrie-positicnifg 78 (94%)
Ventilatory ratiof 2:7(23-3-2) Inhaled nitric oxide or prostacychin 28 (34%)
Steroids 6 (7%)
Almitrine 1(1%)
Renal replacement therapy 4(5%)
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State occupation  Mean days in each
probability state (95% CI)T
(95% CI)*
Day 28
On ECMO 35% (26-46) 185 (167-204)
In ICU and weaned off ECMO  30% (21-41) 55 (4-0-7-0)
Alive and out of ICU 17% (10-27) 0-8 (0-4-1-4)
Died 18% (11-28) 32(1-8-4-8)
Day 60
OnECMO 6% (3-14) 246 (21-0-28-6)
InlCU andweaned off ECMO  18% (11-28) 14-4 (11-2-17-8)
Alive and out of ICU 45% (35-56) 11-4 (8-0-143)
Died 31% (22-42) 11.0 (7-0-15-4)
Day 90
On ECMO 1% (0-8) 25-4 (21-4-29-8)
InICU andweaned off ECMO 6% (2-15) 162 (12-4-205)
Alive and out of ICU 56% (46-67) 27-6 (21-0-32.9)

Died 36% (27-48) 21:4 (147-285)



Extracorporeal membrane oxygenation support in
COVID-19: an international cohort study of the
Extracorporeal Life Support Organization registry

Ryan P Barbaro*, Graeme MacLaren®, Philip 5 Boonstra, Theodore | hwashyna, Arthur § Slutsky, Eddy Fon, Robert H Bartlett, Joseph ETonna,
Robert Hyslap, Jeffrey | Fanning, Peter T Rycus, Steve] Hyer, Marc M Anders, Cara | Agerstrand, Katarzyna Hryniewicz, Rodrigo Diaz,
Roberto Lorussot, Alain Combest, Daniel Brodiet, for the Extracorporeal Life Support Organizations www thelancet.com Published online September 25, 2020 |

Full cohort (n=1035) ARDS cohort” (n=779)

N Median (IQR) or N Median (IQR) or
n (%) n (%)

Non-invasive ventilation

Non-invasive ventilation before 1032 606 (59%) 434 (56%)
intubation 60—
BiPAP 1032 185 (18%) 119 (15%)
CPAP 1032 140 (14%) 80 (10%) E =
HFNC 1032 357 (35%) 285 (37%) iz
Pre-ECMO intubation (days) 014 4-0(1-8-64) 4.3 (2-0-6-5) E Tt;
Conventional ventilationt 951 942 (99%) 721(99%) Lé “E 20+
PEEP (cm H,0) 868 14 (12-16) 15 (12-18) 3
PIP (em H,0) 699 33(30-38) 34 (30-38) o | | | | | | | | |
FiD, 888 1.0 (0-50-1-0 1.0 (0-90-1-0) 0 10 20 30 40 50 60 70 80 90
Pa0.:Fi0, (mm Hg) 868 72 (59-94) 72(60-93) Days from ECMO initiation
PaCO, (mm Hg) 896 60 (50-74) 60 (50-74) N;I:izr;‘jjri:; o ig 2?5} ;3; 23‘?1? ;ﬁé ;gg 3? ; 3?2 3;;
Pre-ECMO support
Prone positioning 1019 612 (60%) 464 (61%) Figure 2: Cumulative incidence of mortality from time of ECMO initiation
Meuromuscular blockade 1015 725 (72%) 567 (74%) .
Inhaled pulmonary vasodilators 1019 293 (29%) 242 (32%)
Any vasoactive support 1015 606 (60%) 447 (59%)

Norepinephrine 1015 561 (55%) 416 (55%)




Extracorporeal membrane oxygenation support in
COVID-19: an international cohort study of the
Extracorporeal Life Support Organization registry

Rvan P Barbaro®, Graeme MacLaren*, Philip S Boonstra, Theodore | hvashyna, Arthur S Slutsky, Eddy Fan, Robert H Bartlett, Joseph ETonng,

Robert Hyslop, Jeffrey ) Fanning, Peter T Rycus, Steve] Hyer, Marc M Anders, Cara L Agerstrand, Katarzyna Hryniewicz, Rodriga Diaz,

Roberto Lorussot, Alain Combest, Daniel Brodiet, for the Extracorporenl Life Support Organization

www thelancet.com Published online September 25, 2020

Hazard ratio
(95% 1y

Age (years)

40-49 (vs 16-39) N A 177 (0-BE-1-84)

E0-50 (v 16-30) —_— 176(123-252)

60-50 (vs 16-30) S 2.28 (1.42-3-67)

2700 (us 16-20) — e 3O7(15AS05)
Saw (male vs female} ——— 132(096-181)
BMI per £ kg/m* . 1.03(0:06-111)
Race and ethnidcy

Black (vs white) —_—— 0-92 (0-66-128)

Hispanic (vswhite) ) 125{050-184)

Asian (vs white) w gl F 0-88 (060-120)

Middle Eastern or North African (v whice) NI . — 127 (0-73-221)

Multiple (vs white} 4+« o 072 (0-35-151)

Other [vswhite) “«— 4 099048204
Pra-ECMO comorbidities

Cancer (¥ vs N} - 177 (OT4-420)

Immunocompromised (Y vs Nj —_ 20 {1-15-3-60)

Diabetes (¥ vs N} RN 005 i074-123)

Chronic cardiac disease (Y vs M) _ | 11B(0-63-223)

Chranic respiratory disease (Y vs N) - =D 1-85(1-00-3-14)

Asthma (Y vs N} —_—. 0-08 (069-130)
Pre-ECMO cardiac arrest (Y vs N - 192(132-278)
Co-Infection (¥ vs M) o 0-82(0-65-103)
Hours from intubation to ECWMO jper doubling) - 106 {0-08-115)
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Figure 3: Cox model for factors associated with in-hospital mortality in patients with COVID-19 supported

with ECMO
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Comparison with the
results from EOLIA...



Age, years

Immunocompromised

ICU admission to ECMO, days
Pa02/FiO02

Pre-ECMO prone-positioning

On-ECMO prone-positioning
Haemorrhage requiring transfusion
Pulmonary embolism
Haemorrhagic stroke

Antibiotic-treated VAP

ECMO support
ICU lenght of stay
60-day mortality

48-0+£11-0
3 (4)
4 (3-6)
62+18
78 (94)
67 (81)
35 (42)
16 (19)
4 (5)
72 (87)

20 (10-40)
36 (23-60)
31%

51.9+14.2
27 (22)
2 (1-4)
73+30
70 (56)
12 (10)
57 (46)
0
3 (2)

48 (39)

11 (7-18)
23 (13 -34)
35%



Age, years

Immunocompromised

ICU admission to ECMO, days
PaO2/FiO2

Pre-ECMO prone-positioning

On-ECMO prone-positioning
Haemorrhage requiring transfusion
Pulmonary embolism
Haemorrhagic stroke

Antibiotic-treated VAP

ECMO support
ICU lenght of stay
60-day mortality

48-0+£11-0

3 (4)
4 (3-6)
62+18
78 (94)
67 (81)
35 (42)
16 (19)
4 (5)

72 (87)

20 (10-40)
36 (23-60)
31%

51.9+14.2
27 (22)
2 (1-4)
73+30
70 (56)
12 (10)
57 (46)
0
3 (2)

48 (39)

11 (7-18)
23 (13 -34)
35%



Proning ECMO patients to reduce VILI and enhance
ECMO weaning ?




Age, years

Immunocompromised

ICU admission to ECMO, days
PaO2/FiO2

Pre-ECMO prone-positioning

On-ECMO prone-positioning
Haemorrhage requiring transfusion

Pulmonary embolism
Haemorrhagic stroke

Antibiotic-treated VAP

ECMO support
ICU lenght of stay
60-day mortality

48-0+£11-0

3 (4)

4 (3-6)
62+18

78 (94)

67 (81)

35 (42)

16 (19)
4 (5)

72 (87)

20 (10-40)
36 (23-60)
31%

51.9+14.2
27 (22)
2 (1-4)
73430
70 (56)
12 (10)
57 (46)
0
3 (2)

48 (39)

11 (7-18)
23 (13 -34)
35%



# 4 | Which anticoagulation?

* UFH to a target aPTT of 50 to 55 seconds or anti-Xa
activity between 0.2 and 0.3 IU/mL

» Target aPTT of 60 to 75 seconds or anti-Xa
activity between 0.3 and 0.5 IU/mL for COVID-19

patients



Age, years

Immunocompromised

ICU admission to ECMO, days
PaO2/FiO2

Pre-ECMO prone-positioning

On-ECMO prone-positioning
Haemorrhage requiring transfusion
Pulmonary embolism
Haemorrhagic stroke

Antibiotic-treated VAP

ECMO support
ICU length of stay
60-day mortality

48-0+£11-0

3 (4)
4 (3-6)
62+18
78 (94)
67 (81)
35 (42)
16 (19)
4 (5)

72 (87)

20 (10-40)
36 (23-60)
31%

51.9+14.2
27 (22)
2 (1-4)
73+30
70 (56)
12 (10)
57 (46)
0
3 (2)

48 (39)

11 (7-18)
23 (13 -34)
35%



4 # | Conclusion

VV-ECMO indication should not differ between COVID-19 patients
and other patients with severe ARDS

Strict application of EOLIA criteria

Be prepared of (very) long ICU and hospital stays: role of the
experience and preparedness of the health-care system..

Must be performed in experienced center:

v appropriate organisation of personnel, equipment, facilities, and systems
v clinical expertise



4 # | Conclusion

- Survival of these patients is similar to that reported in studies on
ECMO support for severe ARDS published in the past few years.

ECMO should be considered at an early stage for patients
developing profound respiratory failure, despite optimised
conventional care, including prone-positioning.



