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DEFINITION ECM

= Technique de support de la foncti
respiratoire

= Oxygénation du sang a |'extérieur c
les poumons ne peuvent pas rempl

= Utilisée comme dernier recol
situations de défaillance respiratoi

sévere.
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A mixture of room air and
oxygen is delivered in varying
fractions to the inner core of

the hollow fibers within
the oxygenator.
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Exhaust gas

@ The pump expels the blood
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@ Oxygenated, decarboxylated
blood exits under attenuated

positive pressure.

Deoxygenated blood is
drawn mto the pump |




HISTORIQUE

1968: Kolobow and Zapol develop the first membrane oxygenator

Permitting prolonged extracorporeal oxygenation

1971: First clinical report of the use of the Bramson machine

Donald Hill, 1972; NEJM
24 yrs old man

Blunt thoracic trauma

« Shock Lung »

VA ECMO for 75h

Fully recovered
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ere Acute Respiratory Failure

A Randomized Prospective Study

entres

ents inclus: 48 ventilation mécanique
itionnelle/ 42 patients ventilation
nique conventionnelle + ECMO

‘Quatre patients dans chaque groupe
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1 for severe adult respiratory failure (CESAR):
e randomised controlled trial

'randomisé controlé conduit en UK, 2001-2006

eul centre : the Glenfield Hospital, Leicester

res d’inclusion:

dulte (18-65 years)

DRA Sévere, potentiellement réversible

core de Murray (LIS) = 3,0

cidose respiratoire (pH <7,20)

re de jugement principal: mortalité ou séquelles séveres a six mois



1 for severe adult respiratory failure (CESAR):
e randomised controlled trial

2 did not recene ECMO
16 improved with conventional
management
3 died within 48 h before transfer
2 died during transfer
1 had contraindication to heparint

706 patients screened for eligibility

k. 4

180 enrolled and randomby
allocated to treatment

>

G236 excluded
103 bed unavailable for ECMO
99 had Murray score <3.0 or pH »7-20
86 had high-pressure ventilation for »7 days
298 other*

v

90 assigned for consideration
to receive ECMO

v

3 died before & months

¥

90 assigned to receive
corventional management

68 received ECMO support

'

i

a0 received conventional
management

90 reached primary outcome

Jwithdrew from the study before

C had restricted information abowt
status at & months from GP or

¥

&7 eligible for 6-month follow-up

)

g
- &-month follow-up
87 reached primary outcome;
90 continued to be assessed
for 6-month follow-up
44 died before 6 months
.
46 eligible for 6-month follow-upt
3 withdrew from the study and
> had no information about
sevvere disability at & months




ECMO group Conventional Relative r

(n=90)" managementgroup  (95%Cl, p
(n=90)
 or severe disability at 6 months ~ NA NA 0-69 (0.0F
57 (63%) 41 (47% )% NA
23 (7ury A& (E3uet Pl 4

al to consideration for treatment by ECMO treatment led to a gain of 0:03 quality-adjus
QALYs) at 6-month follow-up. A lifetime model predicted the cost per QALY of ECMO tc
2 (95% Cl 7622-59 200) at a discount rate of 3-5%.

33 (37%) 45 (45%) NA

e disability
57 (63%) 41 (46%) NA
0 1(1%) NA



22 did not receive ECMO 90 assigned for consideration

16 improved with conventional to receive ECMO
management

3 died within 48 h before transfer v

2 died during transfer ,
1 had contraindication to heparint 68 received ECMO support




espiratory Distress Syndrome

In 1'vz~'ligallurs*

201 Patients ghven mechanical vantilaticon
for confirned or suspected Influenza

'

BE Recahed ECMC

{

1532 Did not recshes

|

v ;
E1 Confirmed 2009 7 Had suspected but 133 Confirmed 20
Influernza AHT1MA) Lrconfirmed Influsnza Influenza AlH
or Influsrza A not or Influerza A
sLbtyped subtyped
+ + | |
53 Confirmed 2009 2 Confirmed influerza A 6 Al 116 Alve
Influerza AHTMN1) not subtyped 1 Stilll in 1CL 11 Still I I
42 Alve B Alive 1 Died 17 Died
4 Stil In 1CL 1 Sl in 1S
11 Died 2 Died




espiratory Distress Syndrome

Investigators™

le 1. Comparison of Patients With Influenza A Who Received ECMO and Those Who

eived Mechanical Ventilation But Without ECMO at ECMO Centers?

Mechanical Ventilation

ECMO But Without ECMO P
Parameter (n = 61) (n =133) Value

, median (IQR), vy 36 (27-45) 44 (31-54) 12
> sex 29 (48) 63 (47) 54
', median (IQR) 29 (23-36) 29 (24-37) 92
onic lung disease 18 (30) 35 (26) .64
\CHE Ill comorbidityb 5 (8) 30 (23) .02
ynancy or postpartum 10 (16) 12 (9) 21
etes mellitus 9 (15) 23 (17) .64
J1 positive 56 (92) 107 (80) L5
f:U admission
Mechanical ventilation b3 (87) 117 (88) .80
Vasopressor 35 (5f) 46 (34) .02
Renal replacement therapy 5 (8) 9 (7) 95
ation or length of stay,
median (IQR), d

Mechanical ventilation 18 (9-27) 8 (4-14) .001

ICU 22 (13-32) 12 (7-18) .001

Hospital 28 (15-43) 20 (13-31) Q7
fality
in ICU 14 (23) 12 (9) tay
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tracorporeal Membrane Oxygenation for Severe
Respiratory Distress Syndrome

EOLIA STUDY

" Essai randomisé controlé international
" Inclusion: SDRA sévere:
* P/F <50 mmHg pendant plus de 3 heures
* P/F <80 mmHg pendant plus de 6 heures
" pH< 7,25 et PaCO, =2 60 mmHg pendant plus de 6 heures
= Randomisation: ventilation mécanique conventionnelle versus traitement
conventionnel + ECMO précoce
= Possibilité de cross-over
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249 Underwent randomization

| |

124 Were assigned to receive ECMO 125 Were assigned to receive convent
121 Received ECMO mechanical ventilation
l 35 Received rescue ECMO

124 Were included in the primary analysis 125 Were included in primary analy:
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= 04-
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& 024
0.1 P=0.07 by log-rank test
0.0 I I I I I I
0 10 20 30 40 50 60
Days
No. at Risk
ECMO 124 105 100 92 &b 83 80
Control 125 94 81 79 74 12 69

Figure 2. Kaplan—Meier Survival Estimates in the Intention-to-Treat Popula-
tion during the First 60 Days of the Trial.
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'tracorporeal membrane oxygenatlon
re acute respiratory distress syndrome

Factar OR (93 % CI) p-Value
Age 1L.O8 (1.04-1.12) <0.001
Body mass index 0.90 (0.84-0.97) 0.004
Immunocompromised” .2 1L.20—12. 15 SRVIN
SAPS 1P 1.04 (1.00-1.08) 0.028
Days of MV 1.07 (1.01-1.14) 0.015
No prone positioning before ECMO 2.93 (1.04-8.25) 0.043
PEEP, cm H»O 0.84 (0.71-0.99) 0.030
Plateau pressure, cm H,O 1.18 (1.05-1.32) 0.006




tracorporeal membrane oxygenation
re acute respiratory distress syndrome

Table 4 The PRESERVE score calculated with parameters avail-
able at the time of decision to initiate ECMO

Parameter Score

Age (years)
<45
45-55
>33
Body mass index =30

Immunocompromised
SOFA =12

MV =6 days

No prone positioning before ECMO
PEEP < 10 cm H-0

Plateau pressure =30 cm H->0
Total score”
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re acute respiratory distress syndrome

1.0
PRESERVE
[_u -
iE L
= -
5 & PRESERVE
W
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a J
=
o 04 -
Q
=
'n i
-0
g 0.2 -
= PRESERVE
o ! P < 0.001, Log-rank test
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VIO for severe ARDS: systematic review G
] individual patient data meta-analysis

Study

CESAR

EOLIA

Total

RE one-stap modael
RE two-steps model

ECMO

31/90

46 /124

171214

Q=022 df =1, p=064;1° = 0.0%, «* = 0.00

Conventional

44 /90

89 /125

1037215

Favours ECMO

0.25

Weight
—— 40.8
— 59.2
——
g ——
| I I I
0.5 1 2
Risk Ratio Favours Conventional



1.0

0.8 =
z ‘_‘_""‘—-L._,___ ECMLU group
=
E s 4
2
Conmnventional
E D4 =~ HR: 0.65 95% CI[0.49, 0.88] W
o
0.2 =
0 | | | ! | I I I |
0 10 20 i 4l i G0 i al Q0
Days
Mo. at risk

ECMO 214 tan 173 161 154 H4 4 138 139 137
Conventional 213 197 L5 - 20 18 114 113 113 N2
Fig.2 Kaplan-Meier survival estimates in the intention-to-treat
population of the time to death within the first 90 study days




real Membrane Oxygenation
Care for Acute Respiratory
drome: A Systematic Review
alysis

ECMO comeentional treatment Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.1.1 New Subgroup
1978 Zapol | 42 44 48 35%  0.86[0.20, 369
2013 Tsai 22 45 34 45 155% 0.31[013.076 * .
2018 Mi 44 124 57 126 327% 0.66 [0.29, 1.09] L
Subtotal (95% CI) 211 218 51.7% 057 [0.37, 0.86] g
Total evants 104 135

Heterogeneity. Chi*= 2.38, df=2 (P=030), F=16%
Test for overall effect Z= 265 (F = 0.008)

1.1.2 Excluded 1979 Zapol

2013 Teal 37 45 34 45 155%  0.31([013.076 * -
2018 M a4 124 57 126 327% 066[0.29 109 -
Subtotal (95% CI) 169 170 483%  0.54 [0.35, 0.85] .
Total events 66 91

Heterogeneity. Chi*= 204, di=1 (P=015), F=51%
Test for overall effect £= 2.71 {F = 0.007)

Total (95% Cl) 380 388 100.0%  0.56[0.41, 0.75] e
Tatal events 170 226

Heterogeneity. Chi*=4 45, di=4 (P=035), F=10%

L T R Ty | e - B N, R P T T R uz us 1 z



real Membrane Oxygenation
Care for Acute Respiratory
drome: A Systematic Review

9
alysis
ECMO corverntional treatment Odds Ratio Odds Ratio
_>tudy or Subgroup  Events Total Events  Total Weight M-H, Fixed, 95% Cl M- d, 33% Cl
2017 Wang 18 a2 103 154 7T0.7%  0.37)0.18,0.75) —Eﬂ
2019 Grassalll 11 33 19 47 293%  0.74|0.29,1.87) —r—
Total (95% C1) 75 201 100.0%  0.48[D.27, 0.83] .
Total events 24 122
Heterogenelty. Chi*=1.34 df=1 (P = 0.25), F= 25% -‘E o n: : 1 110
Test for overall effect Z= 760 (P = 0.009 FavtLts fexpenimental]. Favours [control

ure 6 Extracorporeal membrane oxygenation (ECMOD) versus conventional mechanical ventilation: 1+yea
antel-Haenszel statistic [MH], 0.48; 95% confidence interval [CI], 0.27-0.83; n=2).



oreal Membrane Oxygenation for Severe Acute Re

Syndrome Associated with COVID-19
ed Target Trial Analysis

A,
g i
multicentrique
on: SDRA sévere secondaire a la e
-19 (P/F < 80 mmHg ou PaCO2 > E
Hg) :
atients éligibles S o05-
versus non ECMO a J7 VMI 5
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Probability of survival

0.75 -

=
n
|

0.25 -

— No ECMO initiation

—— ECMO in low-volume centers
—— ECMO in high-volume cenlers

| |
15 30 45 60 79
Time since inclusion in tha emulated trial (Days)
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m Minimized hypercapnia Minimized lung stress and strain

| pressure . | Decreased respiratory Decreased tidal volume (VT), plateau airway Improve
n (Pao,) . | acidosis . | pressure (Pplat), respiratory rate (RR), ' -
- J' . | and driving pressure (AP)

v

Decreased right

ventricular afterload Decreased ventilator-induced Acceler:
'lr ' | lung injury (VILI): ’ -
i Volutrauma  +Atelectrauma :
e hypoxia . | Increased cardiac output | -Barotrauma -+ Biotrauma i | Decreas
—r ' ! -
creased Decreased multiorgan dysfunction syndrome (MODS)
ocognitive = I

sequelae Decreased mortality




inuer l'intensité de la VM et protéger le poumon

mettre au poumon de se reposer ...(To allow healing of the lungs...)
1placer completement la fonction pulmonaire

Chez les patients mourant d’hypoxémie réfractaire... OU

Chez les patients dont la VM devient dangereuse

0 VV précoce?

inuer rapidement l'intensité de la VM et son retentissement

yurs ECMO VV...?

... Sauf si état de choc associé



en 2019
Pplat< 30 cmH,0

Discuter )
‘ ECMO VWV
Réévaluation

P/F < 150 Egmrlijatiﬂn ;
PEP> 5 cmH,0 écubitus ventra

PEP elevee
si améliore oxygenation

P/F <200

Vt autour de & ml/kg de PPT
SDRA Pplateau < 30 cmH,0
confirme PEP >5 cmH,0

Surveiller hypercapnie

|:|itia.tiun '_:"E ) Vt autour de 6 mi/kg de PPT a la phase initiale
e en l'absence d'acidose métabolique profonde

adation en

\imation Recherche systématique des criteres diagnostigues de SDRA

b D> D D D)

_—

FECMO veino-veineuse
U Sihypoxémie réfract
applicable

NG Adiscuter avec un ce

Muodalites de ld e

J Précocement, dans |

Modalités du décubitus
O séance = 16 heures, |

SDRA modéreé ou severe
Utilisation PEP &levee si
O Amélioration de Foa
d Ssansdégradation sig

systeme respiratoire
O Maintien Pplateau <

Criteres du SDRA

Pal, /O, <300 mm
PEP 25 cmH,0
Opacités hilatérales :
Non expliquées par ¢

Evolution depuis mo

coooo
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1ce extracorporelle au cours du syndrome de détresse
oire aigué (chez I’adulte et I’enfant, a ’exclusion
‘eau-ne). Conférence de consensus organisee

ociéte de reanimation de langue francaise

oreal Life Support for Patients with Acute Respiratory Distress Svndrome
| Paediatric). Consensus Conference Organized by the French Intensive Care Society

L.Argaud - A. Blet - T. Boulain - L. Contentin - A. Dechartres - J.-M. Dejode - L. Donetti - M. Fartoukh
K. Kuteifan + S. Lasocki - J.-M. Liet - A.-C. Lukaszewicz - H. Mal - E. Maury * D. Osman - H. Outin
d - F. Schneider - F. Tamion

Annals of Intensive Care 2014, 4:15 @ Annals Of IntenSive Car

1nalsofintensivecare.com/content/4/1/15
a SpringerOpen Journal

corporeal life support for patients with acute
ratory distress syndrome: report of a
ensus Conference
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Aanagement of Adult Patients Supported with Venoven
racorporeal Membrane Oxygenation (VV ECMO): Gui
rom the Extracorporeal Life Support Organization (EL!

JoserH E. TonNnAY, MD, MS,*1 DArryL ABrams, MD,F DanieL BroDIiE, MD# Joun C. GreenwooD ™, N
Jost Atronso Rusio Mateo-Sipron, MD, § Asap Usman, MD, MPH, || anp Epbpby Fan, MD, PhD #

riewers: NicHoLas BARrRerT, MBBS, ** MarttHieu ScHmiDT, 1 THomas MueLLer, MD, 3t Arain Comees, MD
Kiran SHEKAR, MBBS, PhDS§§



life support for adults s
iratory distress syndrome

The NEW ENGLAND JOURNAL of MEDICINE \

CLINICALTHERAPEUTICS ‘

Extracorporeal Membrane Oxygenation
for ARDS in Adults

Daniel Brodie, M.D., and Matthew Bacchetta, M.D.

yport for Adults With Respiratory Failure
S







