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GSTT ECM Retvicvat Preparstion Checklist
for Referring Hospitals

Retrieval staffing
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@ 1 hour muster time
e Staffing

- Perfusionist
Consultant(s)
- ECMO fellow
- ECMO nurse
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Guy's and St Thomas' f4'/z4]

HHS Foundation

e Pump, cannulae & circuit

e Cannulation box — stock list
e No heater-cooler

e All necessary drugs

e Trolley and additional equipment as for
normal transport

219



|nitial assessment
: ~ Eyeson v
O TIE.
- Chart Review.

MDT discussion
Family info and discussion
Consent-risk/benefit

Guy’s and St Thomas’ {74

HHS Foundation Trust

' Process at referring hospital

e Patient assessment
- Conventional retrieval
- ECMO retrieval

o Information for relatives
Informed “assent”

. @ Cannulation — “time out”
Communication

Transfer of all notes/imaging
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Guy's and 5t Thomas

10 Pt at

Extracorporeal membrane oxygenation =
(ECMO)
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Whatis ECMO?
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Whatare the risks?
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Aro thero any othar alternatives?

a0t i s (1 a0d i Aotk Thovs 1 ho ohar
tive

Guy’s and St Thomas’ (L.25]

HHE Fesimiation Tuat

- Patient care en route

e Need to provide for all emergency and
standard care

e Access to life supporting equipment essential
e Temperature management

e Pressure area care

e Patient fixation

Guy's and 5t Thomas' 13 {z>]

NES Pesmdation Yok

e Power

e 02 supply (2x expected requirements
minimum)

e Communication

e Adequate fixation

e Space

.
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GSTT SRF Survival 2012-13

ECMO| Con | Prone | HFOV
ICU 32/41 | 14/14 9/9 6/14
survival
180 day 32/41 | 14/14 9/9 6/14
survival

WU survival 78%
180 day survival 78%

Guy's and St Thomas' 1¥/z 5]

HHS Fonneation Yt

GSTT QOL Outcomes (EQ-5D)
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 Diagnoses/Outcomes

e Known prior to transfer
- C/HAP (viral or bacterial)
- Aspiration pneunionitis
- Stalus asthmaticus with CAP
- Eosinophilic pneumonia
- Lung abscess
Pulmonary vasculitis

- AP

- 1B

- Karposi’s sarcoma

- Progressive ILD

- Amoebiasis (disseminated)
- Lymphangitis carcinomatosis

o Not known prior to transfer (all presumed C/HAP

Guy's and St Thomas' [4'/z5]

RS Feoundation Trost

>80% survival

<10% survival
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ER/N
A BHZEEH)

B. Wt7El5ik

C. WFotHE R
1) ECMO #k 0B - 2t « 4RI DN T
2) HARXTo Rty bb—<2FE (Guys and St. Thomas’s
Hospital, London, UK) (25} % ECMO = {E&H1Z-2>u T
(77) EFATH - HUg R
(1) ECMO X2 0sBb/x— R =7
3) HaUAAKRFFRET ALY v R U 7 Lr/hRgER (Astrid
Lindgren Children’s Hospital) (231725 ECMO #E{EHllZ-ouT
(7) 1a VY 2J ECMO & v % —OfkkE
(1) ECMO #it = (R HIFESLIZ D37 D &
4)  PBENCET D ECMO ik s o Bfi 21w T
(7) EEBERSWR A OBHE =
() ECMO #ak {4l D F fi 5
(7) hasx N ECMO #iix
5) ECMO#RXYI=lb—t 3y
(7) ECMO fiftig = > Y — )L
(4) ECMO #6 FmiRss
(7) ECMO (v R = b—3 &
D. &

phh

F. (EREfabRIE

G. WF7EFk

H. FneEOM EERE D I - BRI

224



A. WHFEHERY

ECMO BIEIZ DWW T, EERIGEN R (R, BEME. AW
U Y — A W EZEFRE P RO E R - SR ERE & O®ERE) 23k b,
ZDT=DHITiX, ECMO B A Rt 3 2 EFEHBIC D\ Tid d 2R E O ER DS
VETHD, AR THELNIT —FBFEOT — & 252, SEGEFR T
BA TN o PEIIRINT D ARDS NS5 AE L8541, #UEic ECMO
WL & ATRE & A IRHI A 5720 ARDS (234 % ECMO BiE & 1T ) [ER
BERRIT SR D L D BEHFEIZ DWW TIRFTT 2,

FIBHERRICB T, EEEEICBWTHR S vV P EDIREY
ITWESE(L L7z ARDS B 2242 ECMO JEiEN iJHE 7o BRI RE ~ s Uik
AT O T2, FENOGHIR COERBEEEAR O R Y MU —7 OBESLZ S
IRWEE T RE 72 FEEDFER A NI TH 5, R ECMO BIEE A A O BE % 5 &
PRIRIED R T & AEFE LT D LEENRKET 5 2 & BT I DM,
REORKAE CTIIEMM B ENICIUE TERNT EAHBAL T D, RIFEIC
BWT, EEOBREHNEDY I 2 L—3 3 UEITV, HEE R OEEHM %o T
REATH T & THIEFTRER TR AT 5,

B. WtgEl5ik

2013 4F 12 A 45 HIZEE R » FUHAA X - T F -2 b b=~ X
%#hta7z (Guy’s and St. Thomas’s Hospital, London, UK, LLF GST &),
GST @ ECMO & v & —figk R, 72 5 ONZ ECMO 2/ - ECMO #% - ECMO
ERLIZ ) D iE# % Dr. Nicholas Barrett B 51T, 4 25E 21T 7=,

EHIZ, 2013412 H 6 RICAV =—FT VEX by 7B LHihw U AT
KREFBOT AN v K+ U 87 L 2pNEFEBE (Astrid Lindgren Children’s
Hospital) ##h#a7c, ECMO & & —fazk A5, 72 5 NZ ECMO #RkiZ 237>
%##%75% Dr. Palle Palmer 7> 585 0 . ECMO #5200 5 K RZ 1T - 72,

FEOBEIAFHEIZHIE LT, bREICEBIT S ECMO Ml E m iz mi <,
G, ANBRER, V32— arEDEEOLY FEEER LT,

ZTORRICSIE L, SEENFROMREEL LT, 2014 /£ 3 H 13 BIZITERIC
ECMO #6322 b—ra VU EER LI,
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C. WHFERER
1) ECMO #REDOMEN: « 22tk - RSOV T

BlA TN PRI T 5 BV S A EERE (Acute Respiratory
Distress Syndrome; ARDS) (Zxt9 % ECMO E#HIEM - BE¥{LL THY |
—EDEFIRER L EU 2R T —ARUETH L, £0, HFx7, ES ECMO
el OB~ DO BRE & StIREE ), BWIEHICMHEO R N7 7y 2 — b OER
EXTIGRESI 72 & D TEWWEMMEN KA ME Lo TETWND,

ZIH LR, ECMO ® & —%fESL LT, BEITEBOmMIIDOE &, ECMO
WS BE 2 I TR T2 2 & TRERBEMEN LD Z L8, rD
mESNTER (K1-1 8 1-1 -K1-2 /T 1-2),

1-1 : Peak, Lancet 2009

107 L — — Conventional management
?-\_M ~~~~~~~~~~ ECMOT
1 -
o
1 B
. \ S
£l h
= M
€8  TTTTTT T T TTTT o T T TIomTTTT
&
254
T
[#] i 160 150 200
Time {days)
Patientsatrisk s
Conventional managentent 50 45 44 44 a
ECME g0 61 59 58 a

Figure 2: Kaplan-Meier survival estimates
E(MO= reporzal ation. *Patientswere randomiy aflocated to consideration for treatment
by ECMD, butdid not nacessarily receive this treatment.

B 1-2 : Noah, JAMA 2011 (¥&f+1)

ey
Figure 2. Survival Curves for ECMO-Referred Patients vs Matched Non-ECMO-Referred Patients

individual matching
1.0
M ECMO-referred patients
2 ! e
Z 075
4
pad gt
2
S 050 B R
S Nor-ECMO-referred patiants
£
025
6 16 2 32 40 5 60 70 8 90
Time From Study Entry, d
No. atrigk
ECMC-referred patients 88 84 51 50 49 48 47 48 48 4B

Non-ECMO-referred patients 58 35 32 3z 28 28 29 28 28 28
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ECMO & & —|Z B £ % 5106 - Tit, ECMO iSO EEBREEL . A
TR & AR OMEFE CIET 5 2 E N FRARARE AN E4 55, 29
L73E1CiE, s EE iz © ECMO #E A L, ECMO »iEE S/ kEE
THERE ZBEME LT b7y (ECMO #i5%),

= 9 L7- ECMO #BE R8I HEATIEBer - Bedhiiit & bIc—b L TR Y .
F ORI « BelE c ZHUEICOVTHRIES N TWS, —F, boEIZEN
TiE, ECMO WkidsR7Z—Meca< . A% OSSN LE LB CIEd 5
HOD FEA T AT PEERE L4 5 ARDS O KHRAT 0 TTHEME 2 BT 14,
WEROBE - L TR STV D,

2) HAX TR =72 (Guy’s and St. Thomas’s Hospital,
London, UK) (2817 % ECMO #E A&z >\ T

(7)) EEFRATEC - HIg A

(D National Severe Respiratory Failure Service & LT, 5 ¥ —
DENSEZ I S—TE 2 L IZ&EEIZHEL TV D,
1. Wythenshawe

Leicester

Papworth

Brompton

GSTT

A R
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Referral 7 74 7V 7 #WAfEIZ L CTEY | T OBEOIEFRISIESIE,
T = X=Z{LBEDH BTN D,
1. Referral criteria
- Acute severe reversible respiratory failure
+ Murray Score > 3
+ <7 days ventilation
+ No major life limiting co-morbidity

- No contraindication to anticoagulation

2. Database

Ceitieat Care Ifvematics . o Savors Dasgreatony Ui Riforsal

bt Ut

Retrieval (2B W TIL, ECMO #ixTF—LA - Fx v 7 U R NEER
EHHNTWES, ECMO kAR & v 713 24 BRG] 2 & g
LTkY, 1REEUNICES), ECMO 7 =r— + ECMO 7 —* -
BRIR Lt - HPEANIC L - T STV 5,

| Dygin supebag thathed

| Tester phsed s gt

7 Tk b coce sirn oBme o WA
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GSTT FEOMO Retrieval Preparation CheckHse
for Referring Hospitals

FLOWACY it omypesnmbione of blowd Dy e antaliciad hung atdbed by soomad ek hanni-bang
msnchine. Two lorge conpulse are imserted (o allow e Blood Lo ciroulnie estraonrporeally.
Cuppelation Lukes up 60 minoles snad s cerried oot e Gemires eader Beoroscopic gaidancs,
After allowing teo to three hours for stabiliration petionts sro transporied back o GSTT.

wio wonld appreciate it 1 the followisg preparations conld be mads:

Pofient Prepurstion

= Inform the paticnt’s family of the retricwval Ty our teaoy and preferably have theo
awarlabie o discuss assenl

= Insert racdial arrerial Bne

= Loesve ceniral Hne in cerrent position

= Iheve clrewr wp ank stbached for the pestient vour nxuad eotlond, yom maml civength
infisions of noradrenaline, scdatives (proforably an opiate and a henrodiarepine) and
meuromstular blockers

= A natesfeluats photocopsied, sl bmsging on C13 o0 teanslerrad electoomicalby 1o G5

nganise ftl}ﬁ!'ﬁlﬂng thoatyes

= A free rhearre with a scmb nurse available

Waehoduvent thesire balide

Carme mthesire wilh I38A capmbahity soud vacisgraphber

Comtrast [or inlvavenous injeciion - al least 200ol

wascielar ultrasound in theatre

Two large copty surgical trolleys with drapes for sterile preparation of cquipement
31T 409 wishinse

BB OB K R &

Currenl Investissiiony
s Pull oo oo, efectiolvies, areatining, e funetion fesis, Laiats, CRP
»  APTT INR, fibrinogen. De-dimer, antithrombin
= Chest seroy, BOGE, echwonndiogrom (20 possibile)

* Crossyrastcte and besve seilable 3 arods packed ved cedls, vegordless of 1h
= Crowsnsivh and have seailable platelets, i plalelot count <0 104
»  Crogsinsivh and have svailable FEI* iDHNR or ATPPTr =1.5

Uhe regrieval tesn will bring all eqnipment and medicines with them, except contraliad drpgs
which you will need o provide — midseolam infusion fmgeind and fentanyl S0mcpan®, ag well
s atrscnrnes indision Wengfmi. The retrievad tean widl deaw fhese mp onsrcival fo avoid any
syringe driver incompatabilicy.

@ HERYE
1. EFRITEEEOHUSARITEM O R., RIFLRFEEZETHND,
2. GSTT OREFEELEHRELTWND,
e NHS B
‘ England
National ECMO activity —

e 2012/13 158 cases _ -

e Overall ICU survival
74%

301172012

12613
2013/2014
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(1) ECMO ik lzhmd— Ry

ko ) — DOy =R FREL TN D
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WX AP Dy =B EEL TN D
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3) AmYUABREFREBT AR v R U RF7L/NRERE (Astrid
Lindgren Children’s Hospital) (Z3(F % ECMO #tiEAH] iz o\ T

(7)) a2 ECMO & % —DfkfE

O ECMO k& —mREsH & Eig

1.

Ha ) ARKRFFRT AR v B U R7 L /hNRIEEE
IZECMO > #—FEL TN, BE6 R TOEMTH Y |
WRIFBETH 0 7208 HEL A ECMO JER & IsTs LT 5,
1986 FIZ B FZER DS BAGA S 41, 1987 E I AN - /N ECMO
FER 2 J5FE . 1995 FEIZIIR ASER] 2 )5 FE L7z, ECMO ko
BRIRIS 1L 1996 4E70 B BRAME L7,

ZAVE TIE/NEICU (PICU) AT ECMO % FEifi L T =73,
1999 i ECMO >4 — (2-3 [KiEH) & LT PICU 7»5
S Uiz,

2007 - 2009 #Z ELSO ® Centre of Excellence & L TR
B, 2011 FFiZIZ 6 KO ECMO o & — Lt p o7,
FEREFIEIIR 3-1 D&Y THY, 2000 FiZiTv > ThH
b OREFIELDOHEIMNBEE TH 5,

K3-1:h2l 28 ECMO &> &% —|Z5T A ERGERS £k

Number of patient per year

140

~¢-Neonatal

120 -
Pediatric f

100

-2 Adult /

e

80 ~Total / he
60
40
20

g
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@ ¥4
1.

X 3

2 ECMO {22\ T

ICH grade 3-4, {KHE 1500gr #iifi CRFRAIZIE 1200gr i) |
32 WARMBFEZEER L LTS,

A& A X 7 1E Oxygenation Index (OI)>40 & LT\ 5,
(OI=median airway pressure x100 x FIO2 / Pa02)

WIS EE E LT, EREMERBE~/L =7 (congenital
diaphragmatic hernia; CDH) ., F&EWSEMBERE (meconium
aspiration syndrome; MAS) | #r4: Ve B HEME i UL SE - R IR
78 B% & 7% ( persistent pulmonary hypertention of the
newborn; PPHN/PFC) | FEW 5518 iE 5 #f (respiratory distress
syndrome: RDS) . BUMAE (sepsis). AiZ¢ (pneumonia), =
7 U —7 (air leak syndrome) . S RMELER (cardiac) %,
WTNHD TRIFREETHY . ECMO B #—L LT
FEGIEAZI RIS T 5,

-2 a2 H ECMO &> & — COHE R ERE 5 ik
Neonatal ECMO Karolinska Sweden

Numberof | Runtime |Longestrun| Survived | Survived

_ runs | tme = ECMO Discharged

, , , . . et
MA o1

Neonatal results during the last years

Year Number Runtime Longestrun  Survival
2005 18 9.8 37 94%
2006 18 9,6 29 89%
2007 22 7,3 21 91%
2008 20 9,8 23 85%
2009 15 9,0 32 93%
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5. BBk T —T7 & LTHL, Avalon®I 7 —7 /WIZINZ T,
Origen®% 7 NV )b— A T —FT L ERNTHNE (K3-3),
ORENZIE 12Fr, 16Fr OF 7 —A VEHFEEL TV DA
(Jostra®), 18Fr X727z DRSS CRIBENRAEL TV 5,
Z 212 Origen® 18Fr & 7 /L jb— A AT DWW TR RALR A
KSR D HND, MEREEX 3-4127R-7,

3—-3 : Origen dual lumen cannulae #if%

The Origen Dual lumen catheter is avail-
able in sizes

12F, 15F and 18F

Each catheter is all polyurethane, is supplied
with a blunt introducer and has a constant
tip diameter over the length of the inserted
portion.

The OriGen Dual Lumen cannula is ideally suited for the simultaneous drainage and reinfusion of bloed through
the intermal jugalar vein during ECMO procedures.

Each catheter is supplied with a blunt introducer, to aid in catheter placement
Introducer | via cutdown. If percutaneous introduction is desired, a separate intorducer kit is
available with all the necessary guidewires and introducers (see back page).

Arterial and venous holes are separated rather than positioned directly opposite,

Recirculation which has been shown to reduce recirculation (13,

The catheter has a consistent diameter over the length of the tip, so there are no

Tip diameter . . .
p dia bumps or steps to hinder insertion.

The inserted tip is divided internally so that the drainage lumen has a cross-

Lumen size section area roughly twice the area of the arterial lumen.

The catheter is all polyurethane, except for the polycarbonate connectors. The

aterial R L .
M tip section is radiopague.

The reinfusion leg is supplied with a self-sealing vent plug to vent air and then

Priming seal during insertion, without having to clamp the catheter to prevent leaking.

OriGen

BIOMEDICAL
WWIPORIGEN COM
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] 3—4 : Origen dual lumen cannulae &Kk

TriGen 12F Pressure Drop:
Human blood, Het 1%
800
Flow Characteristics o —
Test Results of 12F, 15F and 18F catheters g :: 7
Flow Testing courtesy University of Michigan § 400 //
%s«o —
£ 200 —
140 e -
" T e
" 8 R ¥ 3§ ¥ B 8 % 38 8 3
Flow, cefmin
QriGen 15F Pressure Qrop OriGen 18F Prexsure Drop
Fazren bilood, Het 41% Human Slood Hot w 41%
- .
450 o
i - i.'sm /"/
e 350 / 1008 -
E m - % pd
§ =0 g™ i
T e 3
e o 5w e
g o & L _
s /”v"”" e o // ezt
[ i T O LSl v —r—
< f:etiiiiici s irissziiiiiiiiie
Flow, ce/min Flow, et/ min
Product Coede Tip diameter Inserted tength, cm
V VvV 12F 12F 8.5
V V 15F 15F 10.5
vV V 18F 18F 15.0
PCTa Use with 12F to 18F n/a {ntraducer set)
Percutaneous Introducer kit

For percutaneous placement all the necessary guidewires, sharps and introducers are available packaged together
{product code PCTa). The percutaneous kit is for use with the 12F, 15F or 18F OriGen catheters.

CAUTION: US Federal law restricts the sale and use of these devices by or on the order of a physician. Supplied Sterile. For Single
use only. Read instructions for Use before clinical use.

1, K. Rais-Bahrami, et al: } d oxygenation with reduced recircufation during ous extrac I t oxygenation:

e rison of two cath 16 CNMC ECMO symposium, Keystaae CO, March 2000
OriGen Biomedical OriGen Biomedical Europe
2525 Hartford Rd. Hhenweg 17
Austin, TX, USA 78703 D-88709 Meersburg
Tel: +1512 474 7278 Genmany

Tel: +49 7532 446226
Fax: +49 7532 446227
sales@origeneurope.com

Fax: +1 512 708 8522
sales@origen.com

www.crigen.com

92002 OriGen Biomedical, inc.
reserved.

Allrighs
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6. WMAZEDH==2—11F, Biomedicus® BHWVWHNTEY .,
R 10-29Fr. @k 8-21Fr DHAEINLCWE, I==—1
B ATV A RBEPUIKDO LB TH S,

X 3-5:al) 28 ECMO 2% —0Dh=a—LH A XZER

Cannulae types

Venous: Single lumen Biomedicus® |
10-28 F

Arterial: Single lumen Biomedicus®
8-21F

Cannulae size

The innef diameter and the length of the draining cannulae
determines the flow-resistance and is a limiting facor for how
much we can saturate the patient!

Newborn: Arterial 8F 10cm Venous10F 10 cm
10 kg: Arterial 15-17 F 18 cm  Venous 17-19 F 18 cm
30 kg: Arterial 19-21 F  18cm  Venous 23 F 25cm
50 kg: Arterial 21 F 18cm  Venous 23-25 F 50 cm
70 kg. Arterial 19-21F 18 cm  Venous 25-29 F 50 cm
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() ECMO = (R HIFESLIZ 2270 5 18 AE

O ECMO %7y =2 kORI
1. mm&m%§7m917bﬁ1%5$mﬁziﬁVﬁ;1%6@
AlZEa AWy Ialb—ya Ur2EmL, FE12 A
i%%f@%fﬁ%ﬁ%%éﬂtﬂ%ﬂ@ AU a7 H—,
1998 X EEEME, 1999 FiZig~T 7 L R EHAKIC
ZERIEIE N E L S e (K3-6),

X 3-6 : BAKEKEAEL~T 7 L X EFB
(NT 7 LV AERABICITEGREEETETH D)

2. ECMO 0 HS AR & LTix, EHIREE - SARHE - B
BRI D 72D F— MR E oo TV D, 24 B A 2—)1
RIS & BiL, EMIIFENC Ny r—fb &, EiEND
60-90 3 #ITIIA~Y a7 X —THEFETE DA L o T D,

3. BT, BrAERM - /NEH - BRARICO PN TEY . Fil
BHIXCOABED N~y FIA NETEED Ay Fr—UN
FEENCHEBE SN TN D

4. Rk @@F7/W&LT1 IHNETITTRUICER LT,

1. RAEENzU 7Ly —HkE 14
2. BRARLSM
3. MIZEHEA~OEEIEE 14

5. BRMNFFEORMEEL LTE, BIRT 7 7 0nEBICRRLZ &
T ARG OENERIC R 2D 28 FRZENTHLERD),
ARy Ty —REEEETHDHZ LR ENRETHNE,
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6. Whixar Y — LTI, M3-TImT Lo v r—T%
FONTWAL, a2 TIER3-8ITRENS5 L 97
RO L DE VTV D,

3-7 : Hanuola ® AirMed > X7 A

B 3-8 : Y2k ECMO kT — A0 VT A B A
(FRILDOZ T RENR TV ATATHA-D, BIZ26H
PEESLTWA, /NIZIMESRICER)

P A PRI
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@ ECMO #sEE
1. A/HIN1 DIk, #8328 LR v . 4R 100 FIfRED
EFICREL WS (B3-9),

B 3-9 : a2l ECMO & v % —OHrE it

Totalt 650 ECMO transporter

120
100
80
&0

40

" I”l
Cean.annanll

1986 1997 1998 1898 2000 2001 2002 2003 2004 2008 2006 2007 2008 2008 2010 2011 2012 2013

Palmer Karolinska Sweden K

2. WA MNLOWEFERLHY, /A T4 TR T
ARTU ReTrw—"7 - F‘/f“/-/(ﬂFUX°74’/I/')’E/}\‘"
ANRA e T e A=A R T U T 05 Oz PREER
fishTngd (B3-10),

X3-10 : vk ECMO &> & —~OE sk

Transports on ECMO to or between ICU’s
Sweden and international
Finland, Ireland, Denmark, UK; Iceland, Norway, Egypt; Australia
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