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OpIoUOC

ECMO: Extracorporeal Membrane
Oxygenation

E€wowpaTtikh pepuppdvn o§uyovwong
ECCO,R: Extracorporeal CO2 removal

E€wowpaTtikh amopoAn dioe1diov Tou dvBpaka



OpIoUOC

ECLS: Extracorporeal Life Support
E€wowpaTiki utooTApIENn The CWAC

H xpnon eCwowpaTikNG KUKAowopiac Kai
avTaAAayng aspiwv yid Thv TpoowpeLvA
uttooTAPIEN TS CWNAC gg aaBeveic pe
duVNTIKA avaoToEyrin KUKAOYOPIKA N
AVATIVEUOTIKA AVETTAPKEIQ.




Mia popen eCwowpaTIKAG UTTOOTAPICNG
TnC CWAC 6TToV €va eCWTEPIKO KUKAwpaA
ueTapépel PAePIKO aipa amé Tov acBevh o€
Hid OUOKEUN avTaAAayng aspiwv OTTou To
aipga epmAoutileTal ae ofuyovo Kal
agpaipeital To 010 eidlo Tou dvBpaka. 2Tn
OUVEXEIA TO dipa eTIOTPEPEI OTOV AODEVA.



KupeAidikh avTtaAAayn aspiwv

Oxygen-deficient
blood from the
pulmonary artery

Oxygenated blood
to the pulmonary
vein

Alveolus

— Alveolus wall
—— Capillary wall

~Oxygen-deficient
blood cell

~Carbon dioxide

-Oxygenated
blood cell




®uoloAoyid avdTvEUOTIKOU

TTvetpovacg
O, exchange
CO, exchange
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O, carriage
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O, exchange
CO, exchange



ECMO - ioTopia

1885: Von Frey & Gruber

1950: Anpioupyia Tou o UYoVWTH OTO £pYACTAPIO
1954: Gibbon pepuppdvec ofuyovwong

1971: mpwTn €MITUXAC TTEPITITWON

1972: mpwTh £MITUXAC TTAIOIATPIKA TTEPITITWON
1975:tpwTh TTepimTWON veoyvou

1975-89: MeAéTn oe ARDS, 10% smipiwon
1990: standard practice yia veoyvd kai taidid
2000: standard practice yia eVAAIKEG

2009: CESAR trial-epaAtnpio yia Thv opydvwon
e1dIkWv KEVTpwWY ECMO kai Tnhv alénon xphong
Tou oc aoBeveic pe ARDS



ECMO - ioTopia

-1885H-
Von Frey and
Gruber




ECMO - ioT0pia

-1953-
Brukhonenko
(USSR) & John

Heysham
Gibbon (USA)
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ECMO-IoTopia

Bramson membrane lung
circa 1960s




ECMO - ioTopia

-1971-

J. Donald Hill

TTowTn d1dowaon
eVAAIKA pe Xpnon

HepPppavng
Bramson




First successful ECMO patient in1971

Figure 3.4. The first successful extracomoreal Iife support patient, treated by J. Donald
Hill using the Bramson oxygenator (foreground), Santa Barbara, 1971.




ECMO - ioTopia

Hill ID et al. Circulation 1968: (52); 139-145

26 eTWVv ONAU-appoTeEPOTTAEUPN TTVEUHOVIA
26 wpec pAepopAePIKNC KUKAoYopiag
RIP 48 wpeg peTd Thv epappoyn

Hill JD et al. NEJM 1972: 286; 629-634
24 eTWv dppev- Tpaupatiag pe ‘shock lung’
75 wpeg pAePpopAePpiknc KUKAopopiag
O aoBevig avévnye

"End stage shock lung may be reversible if the
patient receives adequate gas exchange through
partial extra corporeal circulation with an
appropriate membrane lung"



First Neonatal ECMO survivor..

Esperanza, Age 1day 1975 Esperenza, age 2



ECMO - ioTopia

Zapol
Kolobow

Gattinoni




ECMO - ioTopia

Conventional Ventilation or
ECMO for

Severe

Adult
Respiratory Failure

2001-2006
ATtoTeAéopara To 2008

KaBiépwoe Th xpnon ECMO
Kévrpa avagopdc




Apxnh AsiToupyiac ECMO

PAePIKO aipa avTAsiTal géow kKaBeThpa

Méoa até ocwAnvwoeic odnyeital oth
ueuPpdvn Tou oCUYoVWTAH

Atopakpuvetal CO, «mpooTiOetar» O,

Méow owAnvwoewy eTIOTPEPEI GTOV
KABeTHPA KAl aToV AdoOEVA
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' hemov

& 90% size 5 =integrated pump
¥ 90% complexity
¥ 50% cost

disosable patient cartridge
= Ooxygenator

pneumatic driver
=no batterles
= no electronics

The pneumatic driver has the size of a smartphone and is connected to the standard oxygen supply at the wall. For
mobile operation it can be directly connected to a gas bottle. The driver output is connected with a flexible tube to
the patient module. It can rest between the patient legs or can be mounted to a standard bed or equipment stand,




ECMO - e€wowpaTtiko KUKAwa

PuyokevTpoC avTAia
Meuppdvn ofuyovwTn
XelploThplo
KaBeTnpecg

2. WANVWoeIC






PuyokevTpocC avTAia

HAeKkTPIKA
0-4000 RPM
AUvartai va
ONHIOUPYNOEI
pon £w¢ Kai
8L/min
Aidpkeia CwAC
21 npépeg




XapakTnpioTika ThG pHepPppavne ouyovwong

* MepuPppavn KoiAwv vy
(hollow fibre)

« O&uyovwTng

* TToAupeOUATTEVTEVIO

« EmikaAuyn nrapivng




AvtaAhayn O2 péow TnC pepbpavng
KaBopioTikoi TapdyovTec

SvO2
Ponh aipaToc
PAaToc_: HepPpavng
10,
Eupadov emepdveiag
Heuppavng
Xpovog £kBeang epuBpou
algoocpalplou oTh usu[}pavn

AEN e€aptdTrar amoé tn
pON Tou sweep gas




AvtaAhayn CO2 péow TnC pepppavng
KaBopioTikoi TTapdyovTec

Por Tou sweep gas

KAion CO?2

2 XETIKA aveCdpTnTh aTo ~
TNV AINATIKA pon
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£ j PT

Consider Rotating
Y Connector




ECMO Circult

Tubing connects to patient

Blood gas monitor

‘.?-— Pressure monitoring

[ N

2 t_. Water heater

.

ECMO pump

Artificial lung




ITpoeToIpacia
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TexXVIKA

AonmTn

Ymepnxoypapikn kaBodnynon

Seldinger TexvikA

TToAAaTrAéC O1a0TOAEC

AKTIVOOKOTINON HE OKIAYPAPIKO
TomoBéTnon Tou tip access kATw amod Thv
ntaTikh pAEPa

TomoBéTnon Tou return tip Tdvw amé To
AE kéATO






0\‘ LIFE SUPPORI‘

KaBeThpeg GZS

Sstablished 1982

1. Modes: Percutancous access 1s possible in most adult patients. Qtrasound and fluoroscop

-

can facilitate cannulation. In the absence of imaging, the placement of conventional IV catheters
first to verify position by pressure measurement can be followed by the placement of larger

cannulas over a wire.

2. Cannulas: |A large double lumen cannula, or two large (23-31 Fr) venous|cannulas are

required: IVC via femoral vem for dramage and right atrial via the jugular or opposite femoral

flow for total CO2 removal.

For arteriovenous CO2 removal, a 10 to 12 Fr arterial and 14 to 16 Fr venous cannulae provide
adequate flow for total CO2 removal.




KaBeTnpec
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Double lumen cannulae
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Diameter (Fr) Arterial cannula | Venous cannula
15 20 1.5
17 L 2.0
19 3.9 2.7
21 5.0 9.0
23 6.5 4.5
25 (multiport) 5.3




TUmor ECMO

VV_ECMO (veno-venous ECMO): xpnaipomoreital o¢
acOeveic pe copaph avamveuoTIKA aveTdpKeld
avOeKTIKA o€ dAAe¢ Bepameieg- aipa amo KevTpIkA
pAEPa aTov 0LUYOVWTH Kal TTiow ge KeEVTPIKA PAEPA

VA ECMO (veno-arterial ECMO): xpfion oe aoBeveic
e copaph kapdiakh avemdpKela (HE N XWpig
avamveUoTIKA avemdpKeld)- dipa améd Kevtpikh @AEpa
oToV 0CUYOVWTN KAl TTiow 0€ KEVTPIKA apThpid

VVA ECMO



Mol = EAE,

Different CONFIGURATIONS in ECMO

Most common configurations:

* Veno-Venous ECMO (VV-ECMO):

* Used to support patients with severe respiratory failure refractory to
conventional therapies

* Blood is drawn from a central vein, pass through an ECMO machine and
then returned back via a central vein

* Veno-Arterial ECMO (VA-ECMO):

* Used to support patients with severe cardiac failure (with or without
respiratory failure)

* Blood is drawn from a central vein, pass through an ECMO machine and
then returned back via a central artery

ECMO guidelines AlfredHealth Update nov 2015




Veno-venous ECMO: two cannulation approach

Weinzer | Visual Media
i 2005 Indiana University




Oxygenated blood Oxygenated blood
%
Return
[ cannula
cannula
Oxygenator
Access Return
cannula cannula
Oxygenator
Access Deoxygenated blood
cannula Motor B ——
pump
Oxygenated blood
Deoxygenated blood —

FIG I. Venovenous extracorporeal membrane oxygenation (ECMO) configuration
(a) Venovenous and (b) veno-arterial-venous ECMO circuits
Abbreviations: LA = left atrium; LV = left ventricle; RA = right atrium



VA-ECMO W-ECMO




W ECMQ (femoral drain and jugular return) W ECMO, famoral drain and femoral return

() (d)

vein drain and

VA ECMO, femoral drain and femoral artery return) WA ECMO . femoral
jugularvein & femoral artery return
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Table 2 ECMO indications for respiratory support

o Acute respiratory distress syndrome:
= severe bacterial or viral pneumonia
= aspiration syndromes
= alveolar proteinosis
o Extracorporeal assistance to provide lung rest:
= airway obstruction
= pulmonary contusion
= smoke inhalation

o Lung transplant:

= primary graft failure after lung transplantation

= bridge to lung transplant
= [ntaroperative ECMO
o Lung hyperinflation:

= status asthmaticus

Pulmonary haemorrhage or massive haemoptysis

Congenital diaphragmatic hernia, meconium aspiration



2.Toxol Tou VV ECMO

—€&Koupaon Tou Trveupova
ATtopuyn papoTtpavparocg kar VILI

["€pupa woTe va uttdpx el Xpovoc vd
OcpatmeuBei n uttokeipevn Tadnon

BeAtiwon tng AE kapdiakhc AsiToupyiag
TTOU pTTopEi va Ttdoxel Aoyw o giac
TIVEUHOVIKAC UTTEPTAONG



AD S

ARDS is a type of acute diffuse, inflammatory lung
injury, leading to increased pulmonary vascular
permeability, increased lung weight, and loss of
aerated lung tissue.

The clinical hallmarks are hypoxemia and bilateral
radiographic opacities, associated with increased
venous admixture, increased physiological dead
space, and decreased lung compliance.

The morphological hallmark of the acute phase is
diffuse alveolar damage (ie, edema, inflammation,
hyaline membrane, or hemorrhage)



AD S

To ARDS civai éva oUvopopo pAeyHOVAC
Kdl aunuévng d1aepdToTNTAC TWV

uepuppavwy.

Aev e&nyeital amo au&non oTIC TETEIC TOU
AP KOATTOU N TWV TTIVEUHOVIKWY TPIXO0EIOWY
OoyeiAeTal o€ TTOIKIAQ AiTIA-TTVEVUHOVIKA KAl
eC WTTVEUHOVIKA



ONLINE FIRST

Acute Respiratory Distress Syndrome
The Berlin Definition

Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome

Acute Respiratory Distress Syndrome
Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms
Chest imaging? Bilateral opacities —not fully explained by effusions, lobar/lung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload
Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenation®
Mild 200 mm Hg < Pao./Fio, = 300 mm Hg with PEEP or CPAP =5 cm H,O°

Moderate 100 mm Hg < Pao,/FI0, = 200 mm Hg with PEEP =5 cm H,O
Severe Pao,/Fi0, = 100 mm Hg with PEEP =5 cm H,O

JAMA. 2012;307(23):2526-



Mechanical Ventilation

Mechanical ventilation

/\

Biochemical injury <———Biophysical i m|ury
« shear
« overdistention
» cyclic sireich
12 prostanonds leukomenes 3\ e« tintrathoracic pressure
reactive oxygen species i

. ?ofveolar-coprl!ory permeabili

Distal organs
« fissue injury secondary to
inflammetory mediators/cells
« impaired oxygen delivery
« bacteremia




Principles of Management






VA ECMO-¢evdciceig

Cardiogenic shock Severe cardiac failure due to almost
any cause:

acute coronary syndrome

cardiac arrhythmic storm refractory to other measures
sepsis with profound cardiac depression

drug overdosetoxicity with profound cardiac depression
myocarditis

pulmonary embolism

isolated cardiac trauma

acute anaphylaxis

Post cardiotomy: inability to wean from cardiopulmonary
bypass after cardiac surgery

Post heart transplant: primary graft failure after heart or
heart-lung transplantation

Chronic cardiomyopathy:

= as a bridge to longer term VAD support

= or as a bridge to decision

Periprocedural support for high-risk percutaneous
cardiac interventions

Bridge to transplant

Thorac Dis 2015;7(7):E166-E176



VA ECMO- mtAsovekThuaTa Tou ECMO oTa
mAaiola kapdioyevouc shock

EUkoAn Kai dueon TomoO£TnoN Kai €évapin
Tou Treplpepikol ECMO

Aev xpeidletal otépvo/kapdioTopun
E@IKTO 0g eTeiyouoeC KATAOTACEIC

TTapéxel uynAn pon:
Bwc kai 7 L/min



vV ¥ V S V 7/ V WiV IS

VA ECMO W ECMO

Provides cardiac support to assist systemic circulation Does not provide cardiac support to assist systemic circulation
Requires arterial and venous cannulation Requires only venous cannulation

Bypasses pulmonary circulation/decreases pulmonary Maintains pulmonary blood flow

artery pressures

Could be used in RV failure Can't be used

Lower perfusion rates are needed Higher perfusion rates are needed

Higher Pa0, is achieved Lower Pa0, is achieved

ECMO circuit connected in parallel to the heart and lungs ~ ECMO circuit connected in series to the heart and lungs




VV vs VA ECMO

VenoArterial (VA) vs. VenoVenous (VV) ECMO

VA ECMO VV ECMO

Provides cardiac support to assist systemic | Does not provide cardiac support to assist
circulation systemic circulation

Requires arterial + venous cannulation Requires only venous cannulation

Bypasses pulmonary circulation Maintains pulmonary blood flow
Decreases PA Pressures

Could be used in RV Failure Cannot be used in RV failure
Higher PaO2 is achieved Lower PaO2 is achieved

ECMO circuit connected in parallel to heart | ECMO circuit connected in series to heart
and lungs and lungs

Makds, Geonge, ad Bwen Yiang "Eam Coporad Mambvang Oueypgana %
18sdng Rdwolody” Souod of thoraoc dewse 7.7 (20151 E166
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Absolute: among these futile treatment without exit strategy

in case of

(@]

iRt it e E e B e e

0

Relative: contraindication for anticoagulation, advanced age,

Unrecoverable heart and not a candidate for transplant
or destination therapy of VAD support

Disseminated malignancy

Known severe brain injury

Unwitnessed cardiac arrest

Prolonged CPR without adequate tissue perfusion
Unrepaired aortic dissection

Severe aortic regurgitation

Severe chronic organ dysfunction (emphysema,
cirrhosis, renal failure)

Compliance (financial, cognitive, psychiatric, or social
limitations in patient without social support)
Peripheral vascular disease is contraindicated in
peripheral VA ECMO

VV ECMO is contraindicated in cardiogenic failure
and in Severe chronic pulmonary hypertension (mean
pulmonary artery pressure >50 mmHg)

obesity




AvTtevoeiceic ECMO

O mteploooTepeC eival oxeTikég, CuyilovTac Toug
KIvdUvoug Thg O1adikaciag (ouunspu)\aubavousvou TOU
KIvdUvou xphong mépwv mou Ba umopovloav va eival
Xpnoipol oe dAAouc) vs Ta mOavd opéAn.

2 XETIKEC avTevdeilelc:
2.uvOnke¢ aovpuparec e wuatoAoyikn (wn av o doOevAC
avappwocel

ﬂpounapxouosg KATAoTdoE dg Tou enpedlouv TNV To10TNTA

CWAG Tou Ereexus‘rmg conditions which affect the quality
of life (KNZ, TeAikoU aTadiou kakoBeia, Kivduvog
OUOTNUATIKAC digoppayiac pe Thv avTimnéia)

HAIkia kai péyeBoc aoBevn

MaTtaidoTng : aoBeveic ou eival ToAU Ppapid, éxouv Bmtdplel ot
ouuPartikn Bepateia emi pakpov, R Exouv Bavarneopa didyvwaon

ELSO guidelines 2017



Ayyelakn mtpoopaon

1. Stable patients:| VV 1s preferred for adult respiratory failure| when cardiac function is
adequate or moderately depressed. VA 1s preferred if cardiac function 1s moderately to severely
depressed and| cardiac support 1s also required.|Patients with severe respiratory failure and
secondary cardiac failure may improve on VV support alone. VV access may be by femoral and
jugular veins with 2 cannulas or a double lumen cannula via the jugular vein.

2. Selective CO2 removal: AV access may be considered for selective CO2 removal in

hypercapnic states.

Low flow VV with a pump can be used for selective CO2 removall when the risk of arterial

complication 1s unacceptable.

3. Unstable patients; If very unstable, VA access [via IJ or femoral vein and fem artery i1s
preferred. VAV may be used for concomitant heart and lung failure fo supplement upper body

oxygenation. 11Ccl101 1ecovers belore lung 11011, ACCCSS can be converted to VV.




EmimmAokéc kaBeTnplacpou

E€ayyeiwon

PRt n puokapdiou
MeTavaoTeuon kaBeTnpa
Opoupwon kaBeThpa



Decannulation

TTiBavoTnTa epuPoAnc aépa

Xphon puoxaAaong

YniTia ©€on

TTiBavoTnTa aipgoppayiag
TTiBavoTnTa wAepikhc Bpoupwong
EAcyxoc pe US oe 24-48 wpecg




Post-decannulation care

EmaypUmvnon yia aipoppayia, ¢Asypovi
24-48 wpec peTd €Aeyxoc via v Tw Ppdadei
pAepoOpoupwon (mepimou 20% Twv
aoOevwy)

‘EAgyxocC via onpeia ¢AEPIKAC AVETTAPKEIAC
Kdl apThplo@AePwooUC eTTIKOIVWVIAC N
YevdoaveupuopuaToc.



EmimAokég




EmmimAokéc ECMO

ABLE 3. Possible major complications of venovenous extracorporeal membrane oxygenation*

Complication

Details

Mechanical circuit complications
Air embolism (1.4%)

Oxygenator failure (8.7%)

Cannula and tubing (5.8%)

Pump (1.5%)

Patient-related complications
Severe bleeding

Cardiovascular

Pulmonary

Broken three-way/pigtail (before the motor pump)
Cannula is dislodged or its side holes are exposed

Mechanical breakdown: when the oxygenator membrane is broken or worn off
Functional breakdown: when there are clots/thrombus forming on the surface that impedes gas transfer

Injury: trauma to adjacent organs, eg localised haematoma, pneumothorax, dissection of vessel, oesophageal
perforation, cardiac perforation

Malposition: recirculation occurs when the tips of the return cannula and access cannula are so close that
oxygenated blood from the return cannula drains directly into the access cannula

Motor failure
Pump head broken

Bleeding may occur at the cannula site (12.5%), surgical site (10.0%), or site of a previous invasive procedure.
Gastrointestinal bleeding (5.9%), pulmonary haemorrhage (5.8%), and spontaneous intracranial bleeding
(3.7%) may occur

Myocardial stunning (1.0%) and capillary leak syndrome may occur due to activation of the systemic
inflammatory response secondary to blood contact with a non-biological surface

Cardiac tamponade (1.7%)

Cardiac arrhythmia (10.2%)

Worsening of respiratory failure due to activation of systemic inflammatory response
Pneumothorax requiring treatment (8.4%)




Evdokpdvia aipoppayia

TTepimmou 5% TWV
acOevwyv (ELSO)

Screening CT
EYKEPAAOU

87 0TOUC hon-
ECMO SRF
aocBeveic




Algdoppayia

OmoiaodhmoTe Béonc- TEZ, xeipoupyikEC
eoTiec, Bwpakikoi CWARVEC

Avavnyn pe vypd

TTpoowpivh diakoTR NTTapivng
Tranexamic acid

NO Protamine



TTveupoBwpac

2. UVTNPNTIKA AVTIHETWTTION OTAV EPIKTO
Av xpelaoTei Bwpakikd cwAnva, moavov
ue 01aO¢eppia



ATEAEKTAOIEC AOYW EKKPITEWYV

XapnAoi avatmveopevol oykol
PuoioOepatreia kal PpoyxookoTnon
BAevvoAuTIKA




AITIEC
Aépac
Tpavua oxeTi{OpEVO
HE TO HNXAVIKO
KUKAwUa

Aiaxeipion
Oc¢paTeia
UTTOKEIHEVNC AITIAC

AlgoAuon



AETT- Aiaxutn Evdayyeiakh TTHEN

AiTid
2.AYn, 10TIKA PAAPN
Opoupwaon Tou KUKAWUATOC
MoAuvon Tou KUKAWHATOC
Ocpameia
YTokeipgevn aitia
YTokatdotaon tapayoviwy



Kapdiakn avakoTn

ALS aAyopiBpoc¢
Bepaiwvoupe oTi dev uttdpxel pAapn oto
KUKAwHA



TTepiopiopgoi ECMO

Xpovikoc¢ meplopiopoc: 15-21 nuépec via
TO ynpiaio

>2 UAVEC av €ival KEVTPIKO
O aoBOevAh¢ TpéTel va Ttapapeivel o UTtTId
©&on av gival ynpiaio

TOoTMKEC ETITTAOKEG:
Algoppayiec, eppoAn, 1oxaipia dkpou, Aoipwén
AEE: 1oxaiuiké, aiyoppayiko



EmiTApnon Tou acBevouc

Loxaipgia Tou dkpou
Noipwéeig
Algoppayiki 01d0eaon




EmiThpnon Tng pepPpavng

TouAdxioTov kaBnuepivd
EvaméOeon 1VIKAC
EvaméOeon Bpoupwyv




Post-ECMO problems

Y1mepOeppia/SIRS - kupiweg g HINI
YmoBpewia/aduvapia/avamnnpia
ATIOYAAAQKTIONOC ATTO TOV AvamveuoThpd
YT epKATIVIKA AVATIVEVUOTIKA AVETTAPKEId
YuxoAoyikd mpopAfuaTa



G RIGHIS

Extracorporeal Membrane Oxygenation

Robert J. Fallat, MD; §
E. Converse Peirce Il, MD; Art . Drinker, PhD;
: Miller, Jr, PhD

(JAMA 242:2193-2196, 1979)



G RIGHIS

AL Ridpe Con Care Meg, 1994 Fed 14%(2 P 1) 205-305
Randomized clinical trial lon and extracorporeal CO2 removal

for adult respiratory distr

Moms A, Wollace G Menkve RL G Pace NL Suchta MR Beck £ Bombno M Sittg OF
Bohm s, Hotimann 8, Becks H. Butier Sy




Kp1Tikn

Kévrpa xwpic eumeipia

Xphon uynAwyv avamveuoTIKWY TTIIECEWV
TPIV KAl Katd Th xphon ECMO

YynAéc dooceic avTimnéiac

YynAn ouxvoTnTa aigoppayikwy
£TTEI000iWV

>/ nuépec ouppaTiknG Bepameiac mpiv Th
eioaywyn ECMO



Extracorporeal Life Support Organization (ELSQO)

Guidelines for Adult Respiratory Failure



A. Indications

Acute severe heart or lung failure with high 11101Talitz risk deSEite OEtimal
conventional therapy. ECLS 1s considered at 50% mortality nsk, ECLS 15 mdicated m

most circumstances at 80% mortality risk. Severity of illness and mortality risk 1s
measured as precisely as possible using measurements for the appropriate age group and
organ failure. See patient- specific protocols for details.

B.  Contraindications
Most contramndications are relative, balancing the risks of the procedure

(including the risk of using valuable resources which could be used for others) vs. the
potential benefits. The relative contraindications are: 1) conditions incompatible with
normal life 1f the patient recovers: 2) preexisting conditions which affect the quality of
life (CNS status, end stage malignancy, risk of systemic bleeding with anticoagulation):

3) age and size of patient; 4) futility: patients who are too sick, have been on
conventional therapy too long, or have a fatal diagnosis. See patient-specific protocols

for details.







ECNE GESAR

:
Primary hypothesis:

Consideration for ECMO will increase rate of
survival without severe disability

Allocated to:

consideration for treatment by ECMO
(retrieved to Glenfield)

conventional management (remained in
referring hospital)




r

CESAR - Survival k

— — Conventional management
— ECMO*

Patients (%)

100
Time (days)

Patients at risk

Conventional management 90 44
ECMO* 90 59




6 month outcomes

Lung capacity
FEV,(L; percentof predicted value)

FVC(L; percent of predicted value)
FER (L; percent of predicted value)
PEFR (L; percent of predicted value)
Data missing

Problems with usual activities
None
Some
Unable

Pain or discomfort
None
Moderate
Extreme

Anxiety ordepression
None
Moderate
Extreme

ECMO group Conventional management
(n=90)* group (n=90)

2.6(01);749%(20)  2:5(01);72:9% (33)
33(01)796%(24)  3-2(02);79:9%(36)
81.9(15);1010%(17) 816 (2:2);100.7% (2.5)
3707 (161);745% (24) 3643 (205); 751% (3-6)
3(3%) 2(2%)

21 (23%) 10 (11%)
25 (28%) 19 (21%)
6 (7%) 4(4%)

23 (26%) 13 (14%)
22 (24%) 18 (20%)
7 (8%) 2(2%)

23 (26%) 21(23%)
26 (29%) 9 (10%)
3(3%) 3(3%)
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Extracorporeal Membrane Oxygenation for Pandemic
Influenza A(HIN1T)-induced Acute Respiratory
Distress Syndrome

A Cohort Study and Propensity-matched Analysis

Tai Pham'?, Alain Combes®#, Hadrien Rozé®, Sylvie Chevret¢, Alain Mercat’”-3, Antoine Roch?1°,
Bruno Mourvillier'"12, Claire Ara-Somohano'?'4, Olivier Bastien'*>'¢, Elie Zogheib'’,

Marc Clavel'®'?, Adrien Constan'!, Jean-Christophe Marie Richard?®21.22, Christian Brun-Buisson'2324,
and Laurent Brochard?%2'24; for the REVA Research Network*




National Severe Respiratory
Failure Service
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Indications for Referral - CESAR
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Murray Score

Taking the score for each variable and dividing by 4.

Score values

Pa02/FI02 (kPa): >40=0, 30-40=1, 23.3-29.9=2, 13.3-23.2=3, <13.3=4
CXR: normal=0, 1 point per quadrant infiltrated.

PEEP (cmH20): <5=0, 6-8=1, 9-11=2, 12-14=3, >15=4.

Compliance (ml/cmH20): >80=0, 60-79=1, 40-59=2, 20-39=3, and <19=4




Guy’s and St Thomas' !EE

NHS Foundation Trust

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 ventilatio
» Vt >6mU/kg ideal body weight
» Pplat >30cmH20

Refractory respiratory failure
despite lung protective ventilation

» Hypoxaemia (PaO2:FiO2 <13.3kPa)
» Hypercapnoea (pH <7.2)

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

7 days or less of
«Fi02>0.8

« Pplat > 30cmH20

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

GSTT Intensive Care Unit 02071882511
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Diagnostic pathway

HRCT oc diapopeTIKEC TTIETEIC

CT Head/chest/abdomen/pelvis
2ulAtnon oe multi disciplinary team
Bpoyxookomhon

KaAAiépyeieg

KutTapoAoyikég

AVoOooAoYIKOC EAcyxoc/ €Aeyxoc via
ayyeNTIOEC

HIV






ECCOZ2R




What is ECCO2R?

Extracorporeal CO2 removal (ECCOZ2R) ¢ival
n xpAon e€wowpaTikoU KUKAWHATOC HE
nepPpavn avraAAayng agpiwyv yia Thv HEPIKA
amopdkpuvon Tou COZ2 amod To aipda
BeATIWVOVTAC THV UTTEPKATIVIKA AVATIVEUOTIKA
aveTtdpKeld.



ECCOZ2R in animals

Kolobow Anesthesiology. 1977 ;46(2):138



ECCO2R in humans

TREATMENT OF ACU'I:E_ RESPIRATORY
| ow-Frequency Positive-Pressure

Ventilation With Extracorporeal CO,
Removal in Severe Acute

Respiratory Failure

Luciano Gattinoni, MD; Antonio Pesenti, MD; Daniele Mascheroni, MD; Roberto Marcolin, MD;
Roberto Fumagalli, MD; Francesca Rossi, MD; Gaetano lapichino, MD; Giuiano Romagnoli, MD;
Ljli Uziel, MD; Angelo Agostoni, MD; Theodor Kolobow, MD; Giorgio Damia, MD

T. KOLOBOWY

The Lancet 1980; 2 (8189)
JAMA 1986; 256



AV ECCO2R
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Extracorporeal support

Partial extracorporeal Total extracorporeal

support (ECCORR) support (ECMO)

Rencl support (CYVH)
yw_\

Blood flow (I/min) 0.2-0.3 0.3-0.5 10-2.5 20-50 50

Vascular access V-V shunt V-V shunt A-V V-V shunt A=Y shunt
femoral shunt

Cathefer's diameter 12F 14F A 13 Inlet 19-24 A: 19-24

[F| Double-lumen Double-lumen V.15 QOuflet 15-21 V: 16

Priming volume (ml) 140-160 300 330 300 500

Needs for heparin (IU/min] 4-12 4-18 3.5-10 10-20 10-20

Membrane surface (m?) 1.3 1.3 1.8 1.8

CO; exiraction (% of baseline) 50 =50 =30

0, transfer {ml/min) 20-60 140-340 340

Terragni (2012), Curr Opin Crit Care 18:93
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Trends in physiology
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pCO./Sweep flow

I

Respiratory rate
—&—pCO, (kPa)
—&— Sweep flow (L/min)

1 05 1 2 3 6 12 24 36 48 60 72 75
Hours before and after commencing ECCO,R

Cole (2014) JICS 15:2




Intensive Care Med (2015) 41:1752-1762
DOI 10.1007/s00134-015-3921-z

SYSTEMATIC REVIEW

Michael C. Sklar
Francois Beloncle
Christina M. Katsios
Laurent Brochard
Jan O. Friedrich
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Extracorporeal carbon dioxide removal
in patients with chronic obstructive pulmonary
disease: a systematic review
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