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"MANENIETHMIO AGHNON 2° EKTTOLLOEUTIKO ZUUTTOOLO [liiiialod i et

A" KAwiknc Evtatiknc Oepaneiac latpitkng ZxoAn¢ EKMNA:
Kavta Ospata otnv Evtatikn Oepamneia

«ECMO oto ARDS: NMooo onpoavtiko ivat?»

2Taupo¢ AnuomouAog,
MadoAoyoc-EvtatikoAoyog,
Albaktwp latpikng ZxyoAng EKIA
EriueAntncg B, Kapdbioxeipouvpyikn MEQG,
Qvaoeio KPX Kevtpo
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KAwvikn mepimtwon

AcBevn¢ 28 etwv, appev, AM2: 25kg/m2, Y:180cm
ATOULKO OVOALLVNOTLKO EAEVOEPO
ATIO 3NUEPOU PLVLKN KOTOppon, EUMUPETO Kall
duomnvola
‘EAaBe KAapBpopukivn 500mg bd
A" nuepa El (Royal Sussex County Hospital):

Ertibewvoupevn duonvola - 2oBapr Umogaikn
AvVOTVEUOTLKN AVETIAPKELDL

AltaocwAnvwon-Mnxavikoc aEPLOUOC
—>NoonAeia otn MEO
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AM:100/60 mmHg,

HR:130bpm, la:2.6
o NA 0.1y
o looluylo +2.5L

Cr: 1.1mg/dl, u:60mmol /I
MpomodoAn, Oevtavul
MuoyaAoon

Mpootatevutiko agplopo (VC)

o Vt 6ml/kg, PEEP 10, RR30/min, Pplat:25cmH20, Cs:30ml/cmH20
o pH :7.32, PaO2:60mmHg, PaCO2: 46, SaO2 89%, Pao2/Fi02:100

Oseltamivir, Ampicillin-sulbactam, KAaptOpopukivn

- ARDS-H1N1:(+)



Emwdeiviwon tTnG KAWLKAG ELKOVOLC

MEO d3
—

-1 PuButoelg unxavikou aeptopou (VC)
Vt éml/kg, PEEP 14, RR30/min, Pplat:32cmH20, Cs:25ml/cmH20
pH :7.21, Pa02:60mmHg, PaCO?2: 58, SaO2 88%, Pao2 /FiO2:60
- AN:90/60 mmHg,
1 HR:135bpm, la:2.8
NA 0.2y
looluylo -1L umo Lasix iv
1 ECHO: EF>50%, RVSP~50mmHg
o Mpnvn B€on ywa 10 wpecg xwpic PeAtiwon TG
OVOTTIVEUOTLKN G ELKOVAG

0 ECMO referral (St Thomas Hospital)






A&LoAOynon TEPLOTOTLKOU

-1 20Pap0o ARDS (<7nuEPEC)

- AuVOLKO ovooTpEP LMo altLo

0 Pplat~30-35cmH20, Pao2 /FiO2<100, pH: 7.2
- Ovnowotnta>50% oe ConvVent

0 ECMO retrieval
0 ECMO mobile team

Cons, ECMO fellow, nurse, perfusionist

0 VV-ECMO



Baowo oxnua VV-ECMO (unpraio-cdpayttidiko)
]




VV Cannulation

Cannulas position/d

* Drainage cannula well placed
in the RA drainage cannula
* 10-15 cm between both o

7

extremities to avoid recirculation

==
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Awadeppikn tomoBetnon VV-ECMO




ECMO mobile




VV ECMO

3 82 MY |
340/




Mopeia vooou oto ECMO

MoBILE SUPINE

s v

~ ECMO d1 ECMO d5 (weaning)
7 ECMO flow 6L/min ECMO flow 4L/min
1 SG 4L/min SG 1L/min

Minimal ventilation PC 10/10 FIO2 0.4




Adaipeon ECMO d10

7 PS10/10, FiO2 0.6

0 Ph: 7.4, PaO2 98mmHg
PaCO2 35mmHg, SpO2 96%
1 —d12 AmoowAnvwon

1 Metadopa otn MAOD

1 —>d14 petadopa oto
R.Sussex County Hospital




[MAgoveKTARATO-ZTOXOL
VV-ECMO oto ARDS

>taBepomoinon acBevouc
DuoloAoylkomoinon oéeoBactknC LooppoTTILOC
|[KavoTtoNTIKA avtaAoyn aepiwv

«Lung Rest - minimal ventilation strategy»
Antoduyn Bapotpavpotoc-VILI

BeAtlwon TNG OUCTAATLKOTNTAC TOU LuoKapdiou

Adurnvion aoBevouc

Avalntnon attiov ARDS
“Buy time”

Eldkn BepameuTikn avilpeTwriilon BAaceL atiov



Mewovektnpata VV-ECMO

Emepfotikn pebodoc

EEELOLKEVUEVO TIPOOWTILKO-0PYAVWON KEVTPOU

Kootoc

Texvika npoBAnpata-kivéuvol
AuoAeltoupyla-avemapKkeLo KUKAWMOTOG-0EUYOVWTH)
EuBoAn agpa-8poufou
Artodppaén KaAvouAog

AvVOyKN QVTUTNKTLKNCS OyWYNC

Kivbuvoc Alpoppayiac-OpouBwaonc

DoBoc kKwvntomoinonc



lotopika dedopeva kat ECMO

Development of heparin- New innovations in

1975 coated circuits and polymethylpentene
ECMO use extended as centrifugal pumps over  (PMP) oxygenators
bridge to transplant traditional roller pumps Extensive use of dual

lumen avalon cannula

1960 Present

| | 2006 2009
it reeoe s of T CESARTrial  H1N{ influenza
MO for jimited ECMO use as outbreak
extracorporeal life a bridge to transplant
: due to poor outcomes
support by Donald Hil from various Increasing use of ECMO as
prospective studies a transplant bridge due to

advancements in technology
and institution experiences



PROLONGED EXTRACORPOREAL OXYGENATION FOR ACUTE POST-TRAUMATIC
RESPIRATORY FAILURE (SHOCK-LUNG SYNDROME)

Use of the Bramson Membrane Lung

- J- Donarp Hiir, M.D., THoMas G. O'Brien, M.D., James . Murray, M.D., LEoNn DonTIGNY, M.D,,
M. L. Bramson, A.C.G.L, ]. J. Ossorn, M.D., anp F. GErbODE, M.D. NEJM. 1972

J Donald Hill MD and Maury Bramson BME, Santa
Barbara, Ca, 1971. (Courtesy of Robert Bartlett, MD)




Texvoloyikn e€€Aén tov ECMO onuepa




E¢anAwon tov ECMO

Centers by year

uwl

] [
1 oo
= &
L& L

1590 L1991 15532 1593 L1954 1o95 1554 19497 1955 1559 000 2001 20602 JH003 2004 2005 B I007 200E 3009 3000 2011 2083 5013 2014 2015 H0L6 2047 b
- Castor s a3 [:1:] == arL L1l L1 115 KLz 115 11z iL4a 115 115 1uF L17 L5 131 L34 LS 153 181 200 Z2FF 256 an3 Izz 29 251
1907 2183 2346 ISG64 20T INE0 3443 A0DE S00G 0O 7545 H5XG 91327 2807

Carses 1548 L?FE | 1933 1910 LBPD | 1EAG | 1IEEE 1743 LF20 17332 1850 LASE 1D0E 1574

o el arad
Euneia
Pzrigodia ?
Norih v n
TTanmnr
Dowan

Aircs




ECLS Registry
Report q

Extracorporeal Life Support Organizatior
2800 Plymouth Roac
Building 300, Room 302

International Summary Ann Arbor, M1 4810%

Fita, shad Le o

July, 2017
Overall Outcomes

Total Runs Survived ECLS Survived to DC or
Transfer

Meonatal
Pulmonary 26,719 22,394 B3% 19 252 A5
Cardiac 7266 4727 6594 2987 41%
ECFR 1,613 1,089 b7 % bEb 41%

Pediatric
Pulmonary 6,287 3,008 b7 4,812 H8%
Cardiac 0 593 6,620 B9 4,941 51%
ECER 1,615 2,078 57% 1,508 41%

Adult

Pulmonary 13,712 9174 B6% 8,040 LB
Cardiac 12,566 7,187 5T% o T 41%
ECPR 3,445 1,552 J945 1,144 28%
Total 87,366 B0,443 B9% 48 572 L5%%



Efficacy and economic assessment of conventional
ventilatory support versus extracorporeal membrane

oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial

Giles | Peek, Miranda Mugford, Ravindranath Tiruvaipati, Andrew Wilson, Elizabeth Allen, Mariamma M Thalanany, Clare L Hibbert,

Ann Truesdale, Felicity Clemens, Nicola Cooper, Richard K Firmin, Diana Elbourne, far the CESAR trial collaboration Lancet 2 g-" 3?4 1 3 5 1- 53
1004 :
— — Conventional management
— ELMO®
757
£
2025
&
54
l:l T T L 1
o 50 100 150 200
Time (days)
Patients at risk
Conventional management 90 45 44 44 0
ECMO® 90 61 59 58 o



Before and After Study
The evolving use of ECMO: The impact of the CESAR trial
Jialin Mao * ", Subroto Paul ", Art Sedrakyan °

- _J‘. Mao et al. / International Journal of Surgery 35 (2016) 95-99 I

Utilization of ECMO

2000

1500

1000

200

: m‘%mmm

M0 e X003 00 005 006 2007 2008 2009 AKIO - 3011

R Cardiotomy  + Trandplaivt  =VADSPTCA v Reinratory Fadure

Fig. 1. Trends in utilization of ECMO in the United States from 2001 to 2011

Results by year

ECMO Publication in PubMed (01/2018) 4« -



TasLE I: Randomized or propensity matched studies with vw-ECMOL

. ECMO
. Year, Study type Method Inclusion . EF:M.G H duration
author indications (days)
18-65 years,
tandomizsion e Rt
referral ECMO U wimetd 180 (90 tonal)
2009, Peek  Multicenter center versus ECMO indication  Murray = 3.0 ww-ECMO, g &-maonth
etal. [12] RCT conventional or ) survival
treatment in A conventional ) :with ut
referring hospital respiratory e
acidosis (pH disability
< 12)
18-a5 years,
Praspective reversible B0 patients
pective, 2009-2010 Swift respiratory referred (69 ; '
multicenter database: failure + w-ECMO) to discharge
2011, Moah  cohort study suspected ::nd Referral to an Murray = 3.0 75 propensi 9 (ECMIN)
etal. [118] with pec : ECMO center ¥ propensity versis 53%
ropensit confirmed HINI in or matched (propensity)
Pmafchin ¥ 192 1CUs in the UK respiratory ECMO ‘E E‘EG o0
B acidosis (pH patients p=5
< T2
123 ECMO
Prospective, patients (107 .
multicenter  2009-2010 HIN1 vv-ECMO, 16 50% (ECMO)
2013, . . HIN1 related versus 40%
cohort study  infected patients in . va-ECMO)
Pham et al. . ARDS treated with  Not specified . 1 {conven-
with 114 participating 52 propensity .
[15] : . ECMO tional) (p =
propensity French ICUs matched 0.32, NS)
matching ECMO -
patients
Acute hypoxic 16-55 years, 26 vw-ECMO 65% [(BECKMO
2001-2009 . - - . )
2014, Multi database in 2-level failure Pa,/Fi), - I7 propensity wversus 24%
Guirand et |‘: ’f"‘f"zr ““ Anse ; O (PaOL/FIO, < 80+ ratio =80, matched 32 {conven-
al. [119] LT sty T“”T]:' EG'; e FiQ, = 90% + FiQ), > 0.9, ECMO tional)
s Murray =3 .0) Murray = 3.0 patients = (.01




The PRESERVE monrtality risk score
and analysis of long-term outcomes
after extracorporeal membrane oxygenation

for severe acute respiratory distress syndrome

Matthien Schmidt . . . =
Elie Zogheib Intensive Care Med (2013) 3%: 17041713
Hadrien Rozé

Xavier Repesse

Guillaume Lebreton

Charles-Edouard Luyt 10 4
Jean-Louis Trouillet PRESERVE 0-2
Nicolas Bréchot

Ania Nieszkowska ok

Hervé Dupont 0.8 ' PRESERVE 3-4

Alexandre Ouattara

Pascal Leprince

Jean Chastre 06 -

Alain Combes PRESERVE 56
04 -

Tahle 4 The PRESERVE score caleulated with parameters avail-
able at the time of decision o initiate ECMO

Parameter Soore

£ < 0.001, Log-rank test

Cumulative probability of survival

0.3 4 ‘_\—\_‘_
PRESERVE 27

Age (years)

=45 i S —
45-35 2 0 0 40 60 80 100 120 140 160 180
=55 i .

Body mass index =30 -2 Domys wter ECAAGYinltintion
Immunocompromised 2

SOFA =127 |

MV =6 days |

No prone positioning before ECMO |

PEEF = 10 ¢m H,O 2

Plateau pressure =30 cm H.O 2

Total seore® 0-14




Predicting Survival after Extracorporeal Membrane Oxygenation
for Severe Acute Respiratory Failure

The Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction (RESP) Score

Matthieu Schmidt'#, Michael Bailey', Jayne Sheldrake®, Carol Hodgson'®, Cecile Aubron’, Peter T. Rycus”,
.rCarIas Scheinkestel®, D. Jamie Cooper'®, Daniel Brodie®®, Vincent Pellegrino’®, Alain Combes?, and David Pilcher’? —
able 3: The RESP Score at ECMO Initiation Am J Respir Crit Care Med Vol 183, Iss 11, pp 1374-1382, Jun 1, 2014

Parameter Score
100%
Age, yr
1810 49 0 a0
50 to 59 -2
=60 -3 8%
Immunocompromised status® -2
Mechanical ventilation prior to initiation of ECMO i
<48 h 3
48hto7 d 1
=7d 0 _
Acute respiratory diagnosis group (select only one) 2
Viral pneumonia 3 £ 50%
Bacterial pneumonia K] e
Asthma 11 8
Trauma and burn 3 E
Aspiration pneumaonitis 5 £
Other acute respiratory diagnoses 1 £
Monrespiratory and chronic respiratory diagnoses 0 e
Central nervous system dysfunction’ =7
Acute associated (nonpulmonary) infection’ -3
Meuromuscular blockade agents befors ECMO 1 10%
Nitric oxide use before ECMO -1
Bicarbonate infusion before ECMO -2 o P —— —r— -
Cardiac arrest before ECMO -2 < 4 7 6 5 4 3 2 4 0 1 2 3 4 5 & 1 2
Pagg,, mm Hg RESP-score
< 0
=75 -1
Peak inspiratory pressure, cm H.O
<42 0
=42 -1

Total score —-22t0 15



GSTT Severe Respiratory Failure
Regional Referral Guideline

Criteria for referral of patients with potentially
reversible severe acute respiratory failure for
consideration of retrieval and ECMO

Potentially reversible aetiology

Adequate gases but inability to achieve lung protective ventilation
= Wi =6mL/kg ideal body weaight
= Pplat =30cmH2zZ0

Refractory respiratory failure

despite lung protective ventilation
» Hypoxaemia (FaO2:Fio2 =13 .3kFa)
= Hyparcapnoea (pH =7.2)

Severe asthma (pH <7.2)
Murray score of 3 or more
Bronchopleural fistula

T days or less of

= FiD2 = 0.8
= Pplat > 30cmH20

Contact GSTT ICU for advice or to discuss
urgent, consultant retrieval for consideration of ECMO.

GSTT Intensive Care Unit 02071882511



— NHS England adult respiratory ECMO centres

Wythenshawe
Glenfield

Papworth
GSTT

Royal Brompton

ﬂv London




Capabilities of a mobile extracorporeal membrane oxygenation
service for severe respiratory failure delivered by intensive care
specialists”
- P. B. Sherren,' S. J. Shepherd,' G. W. Glover,” C. L. S. Meadows,” C. Langrish,” N. Ioannou,” —
D. Wyncoll,” K. Daly,” N. Gooby," N. Agnew" and N. A. Barrett®

Anaesthesia 2015, 70, 707-714

62 Patients
(41%)
appropriate
for retrieval
BO Patients (39%)
anatysod _ 1
{ Two pabants (1%}
| axclsded dua to
; missing datasels
48 Patiants {80%} 12 RAatnavad (20%) .
Ccommenced on on comientional
ECMC) wendilation
37 Patents 4 Patients a
survived to ICU 11 Fatients died survived 1o ICU 3 Fﬁ%d‘“

discharga (77%) ) discharge (75%)




Prolonged prone positioning
under VV-ECMO is safe and improves

oxygenation and respiratory compliance

Antoine Kimmoun*, Sylvain Roche', Céline Bridey', Fabrice Vanhuyse®*®, Renaud Fay®, Nicolas Girerd®,

Damien Mandry™* and Bruno Levy'"
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ECMO kot MNpoomTikeC

ClinicalTrials.gov Y
A service of the 1.5, Mational Institutes of Health Advancet
- Now Available: Final Rule for FIDAAA 801 and NTH Policy on Chnical Trial Repo
Find Studies About Clinical Studies Submit Studies Resources About This Site
Home > Find Studes "-\'_-:..'.'_. Kacord Lela

Extracorporeal Membrane Oxygenation for Severe Acute Respiratory Distress Syndrome (EQOLIA)

This study is eumently recruiting participants. (see Contacts and Lecations) ClinicalTrials.goy ldentifier;

NCTO1470703

Verfied May 2078 by Assisfance Purbligue - Mipitaur oe Fans

71 MTOAUKEVTPLKN TUXOLLOTIOLNMEVN UEAETN
1 ZUMMETOXN HOVO €€eLOLKEVHEVWYV KEVTPWY ECMO
0 Opada eAeyxou:MpwTOKOAAO TTPOOTATEUTIKOU OEPLOUOU

—  Primary endpoint: all-cause mortality at D0
—  Secondary outcomes:
— Mortality at D30, 360 and 390, in the ICTT and in-hospital
Mumber of days, between mclusion and D60, alive without mechamcal
ventilation, without hemodynamac support and without organ failure
— Mumber of patients developing pneumothorax between 21 and D60
Mumber of infectious, neurclogical and hemorrhagic complications
Durations of mechamcal ventilation, and ICUT and hospital stayvs




JUUTTEPOACLOTOL

» To ECMO amnotelei pia Oepaneia ekAoync oto cofapo ARDS

» YrokaOLotad tn nVEUHOVLIKN AELTtoupyia

» ETUTPEMEL TNV UTIEPTIPOOTACLA OLTIO TO HNXOAVLKO OLEPLOUO

» AleuKOAUVEL Tn Bepaneia tng BAABNC TWV MVEVUOVWV
» MpéneL va npoodEpetal povo ano eEeldikevpeva kEvrtpa ECMO
» AvayKn ylot Tuyolontotnpévn HeAETn mov Ba kaBopioet

10 «Evidence based Medicine»

h

«EOLIA study»
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EOLIA: ECMQO to rescue Lung Injury
“'in severe ARDS

o Multicenter international randomized controlled trial
o Best care possible in the ECMO arm

ECMO initiated asap for every patient randomized
Using the most recent ECMO technology
CardioHelp, from Maquet

Inclusion of some non-ECMQO centers with a mobile

ECMO rescue team available from the referral center
in less than 1 hour

Transport of randomized patients to the referral center
UNDER ECMO

ECMO managed only in highly experienced centers
"Highly protective” MV
Plateau pressure limited to £ 24 cm H.0O



. EOLIA: ECMQ to rescue Lung Injury
in severe ARDS

o Best care possible in the control arm
MV protocolized using the
“high PEEP - high recruitment” strategy of
the EXPRESS trial
To limit plateau pressure <28-30 cm H20
Vt limited to 6 ml/kg IBW

“Ethical” cross-over option to ECMO if the
patient develops refractory hypoxemia



EOLIA: ECMQ to rescue Lung
Injury in severe ARDS

Inclusion criteria
Severe ARDS defined according to wsual criteria, and
2. Meeting 1 of the 3 following criteria of severity:

I a. PaOy/Fi10; rano <30 mm Hg with F10; =80% for =3 hours, despite

—

optimization of mechanical ventilation (Vi set at 6 ml'kg and trial of
FEEF=1UC HZO) ana aespite possible reconrse 10 usnal aajuncuve
therapies (NO, recruitment maneuvers, prone position, HFO ventilation,
almitring infusion) OR

b, Pa0y/Fid: ratio <80 mm Hg with F10; =80% for =6 hours, despite
optimization of mechanical ventilation (Vi set at 6 ml'kg and trial of
PEEP=10 cm H20O) and despite possible recourse to usual adjunctve
therapies (NO, recruitment maneuvers, prone position, HFO ventilation,
almitrine mfusion) OR

c. pH=7.25 (with PaC0O; =60 mm Hg) for =6 hours (RR increased to 35 /min)
resulting from MV settings adjusted to keep Pplat <32 cm H20 (first. Vi
reduction by steps of 1 mL/kg to 4 mL.kg then PEEP reduction to a
minimum of & cm H20

3. Obtain patient’s consent or emergency consent




TaBL 2: Murray Lung Injury Score.

( I 2 i 4
Pa0),/Fi0, on Fi0), 100% 300 mmHg 225-299 mmlly [75-224 mmlHyg 100-174 mmHg <100 mmHg
Chest X-ray quadrants Normal l 2 } |
PEEP (cmH,0) <3 b-8 Y-11 12-14 215

Complince (mLemH,0) 280 60-78 4039 20-% <19
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