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Nursing consensus of intra-hospital transfer for adult patients with extracorporeal membrane oxygenation

Consensus group on intra-hospital transfer for adult patients with extracorporeal membrane oxygenation
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[Abstract] Extracorporeal membrane oxygenation (ECMO) technology plays an important role in the treatment of
critically ill patients. In recent years, it has been widely used in patients with various acute respiratory and/or circulatory
failures. Critically ill patients often face transfer due to demands of examination, treatment, and so on. However, there is
currently no relevant guidelines or consensus on the intra-hospital transfer for patients with ECMO at home and abroad. This
consensus combined previous researches, based on evidence-based and expert argumentation methods, established nursing
consensus of all aspects of ECMO patient transfer, aiming to guide clinical practice.

[Key Words] extracorporeal membrane oxygenation; critically ill; intra-hospital transfer; adults; expert consensus

(extracorporeal membrane Lo ; ,
oxygenation, ECMO) . ECMO
¢ ) , . ECMO
(-2 . N . N
; R ECMO . 22 .
o , ECMO
( Extracorporeal Life Support s
Organization, ELSO) ECMO ECMO , ECMO
[ 1 2021-03-17 [ 1 2021-04-26
[ ] (2018-40-22) , - (FNF202071). Supported by Double First-Class Key

Discipline Construction Programme of Fudan University (2018-40-22) and Fuxing Nursing Fund of Fudan University (FNF202071).

%

(Corresponding authors). Tel: 021-64041990, E-mail: zhang. yuxia@zs-hospital. sh. cn; E-mail: zhu. duming(@zs-hospital. sh. cn



2021 8 28 4 Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4 717

o ( ;5 A ),
, ECMO ,
, ECMO ,
{ [1o-11] , ° ,
( )V . .
R 3: 1 1CU
, , 2 ICU s
o ’ , ( S5
) ) > :B ),
. ’ ’ 4. ECMO
. . . =5
JBI ,
[sl, 1~5, s ECMO (
JBI FAME , 5 A ).
> > ’ ECMO ,
“A” “B72 : 75% 1 1
“A ”, “B g 9
1 R 1 W JECMO
4 N
SAFE . - - e
(sustained monitor) . (administrate) . ’ o 1
(fully planning) . (evaluation) , ( ) :
2 ECMO 0l ECMO
1. ( )1 ICU 1 1
' ’ ; Foley ~ ['®) 100 ECMO
( 5 ’ 2
A ), 2o '
’ ECMO
: ECMO . ’ ’ L
ICU ’
K2 S .
. GCs . i . :
. . 1 ECMO . . 20
) ICU >3 N3
, i [0 _ .
ECMO 2 L 40 %
3 ELSO
2. . ECMO 27%
ECMO , ECMO 4

, , . ECMO



718 Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4 2021 8 28 4

4
5: ECMO
o . (
)\ S A} :3 ’
(A )
b ’727
] ELSO Ls] \
ECMO s
[23]
6:
30 min, 5L
) ECMO 2 25 ’
A ),
7; ’
:5 0
:B ),
8: )
( :5 B ),
) 1 ( 10 MPa)
ECMO Lead ,
30 min (25, R s
[26]
, 16.67%, N
[11.25] ,
ECMO 5,27-28] ,
ECMO e
[29] s
9: ]
( :4 H :A
10: ’
, 5~10 min( 10

B ).
11. 30 min
( 10 3
A ),
[25] ’ D
[20] ’ ’
[30] 3 [31]
’ 30 min
[10,31]
, ICU
5~10 min
[10] s ,
ECMO ts2] |
(activated clotting time, ACT)
[33
5
12 s
ECMO . s
( 5 :B ),
13. s
( 1 A ),
ECMO ,
ECMO o
ECMO ,
[28.34] ,
’ [s5] °



2021 8 28 4 Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4 719
14 ECMO ECMO .
,ECMO ,ECMO ECMO
. . ECMO ; ECMO (
. ( 5 B ),
4 B ), 19: ,
15: . .
. ( 5 A,
. , ( ECMO B
) ( ; B
), .
ECMO . ; .
. ECMO . .
£30.36] ’ ~ N
[37] ; [11] R [44] .
(20.38] ‘ ECMO , 7
. . 20
S , . . . <o 5
81, A,
fo1 | ECMO ,
’ L4 ]
[36] R )
ECMO
6 (16]
16 ECMO .
( 4 A, 21
17: . . . . .
.ECMO ( 5
( A B, A,
. 22,
(39403 | ECMO . .
\ 5 A
. . )
ECMO 27.3%11,
N il o
[30.36.41] ,ECMO .
. 1 1 ECMO .
. 2 .ECMO Le2] ]
18



720

Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4

2021 8 28 1

[2]

[4]

[11]
’

ECMO ,

o ECMO
) ECMO

KEEBLER M E, HADDAD E V., CHOI C W,

et al.
extracorporeal membrane

JACC Heart Fail,

Venoarterial oxygenation in

cardiogenic shock [ ] J. 2018, 6 (6):
503-516.

BRODIE D, BACCHETTA M. Extracorporeal membrane
oxygenation for ARDS in adults[J]. N Engl ] Med,2011,365
(20):1905-1914.

ALEXANDER FLETCHER-SANDERS] OO A,
FRENCKNER B, BROMAN M. A Single-center experience
of 900 interhospital transports on extracorporeal membrane
oxygenation[ J]. Ann Thorac Surg,2019,107(1):119-127.
MENDES P V., DE ALBUQUERQUE GALLO C D.
MACCAGNAN PINHEIRO BESEN B A, et al
on extracorporeal membrane

Transportation of patients

L5]

[8]

L9]

[10]

[11]

[12]

[13]

oxygenation; a tertiary medical center experience and
systematic review of the literature[ J]. Ann Intensive Care,
2017,7(1) . 14.
ESLO. Guidelines for ECMO transport[ EB/OL]. [ 2020-12-
25 7. org/Portals/0/Files/ELSO%
20GUIDELINESY 20FORY% 20ECMOY% 20TRANSPORT
May2015. pdf.

, . JBI

JRAE

HU Y. JBI evidence pre-classification and evidence rank

https://www. elso.

(2014
,2015,30(11):964-967. WANG Q C,

system (2014 Edition) [J]. Journal of Nursing Training,
2015,30(11): 964-967.
s , , .13
[l »2017,52(5) : 561-

563. PAN H, HUANG Q H, CATY H, et al. Nursing care
of 13 critically ill patients with extracorporeal membrane
oxygenation for intra-hospital transfer[ J]. Chinese Journal of
Nursing,2017,52(5) : 561-563.

— [yl ,
2017,37(6):481-485. Consensus Expert Group on Hospital
Transport of Emergency Critical Patients. Consensus on
hospital transport for critical patients in the emergency
department — standardized classifiction transport protocol
[J]. Chinese Journal of Critical Care Medicine,2017,37(6) :
481-485.
SOCIETY IC. Guidelines for the transport of the critically ill
adult(3rd Edition 2011) [EB/OL]. [2020-12-25]. https://
www. theawsomecourse. co. uk/ICS/ICS% 20Transport% 20
(201D). pdf.
QUENOT ] P, MILESI C, CRAVOISY A, et al
Intrahospital transport of critically ill patients (excluding
newborns) recommendations of the Societe de Reanimation de
Langue Francaise ( SRLF ), the
Anesthesie et de Reanimation (SFAR),
Francaise de Medecine dUrgence (SFMU)[JJ. Ann Intensive

Care,2012,2(1) . 1.

Societe Francaise d’

and the Societe

K (2010) )
( MAREN +2010, 22 (6) : 328-330.
Chinese Scoiety of Critical Care Medicine. Chinese guidelines
for the transport of critically ill patients, 2010[J]. Chinese
Critical Care Medicine, 2010, 22(6) . 328-330.
BISCOTTI M, AGERSTRAND C, ABRAMS D, et al. One
hundred extracorporeal

transports on support to an

extracorporeal membrane oxygenation center [ J |. Ann
Thorac Surg,2015,100(1) :34-39; discussion 39-40.

EHRENTRAUT S F, SCHROLL B. LENKEIT S, et al.
Interprofessional two-man team approach for interhospital
transport of ARDS-patients under extracorporeal membrane
oxygenation: a 10 years retrospective observational cohort

study[J]. BMC Anesthesiol,2019,19(1):19.



2021 8 28 1

Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4

721

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

RASPE C, RUCKERT F, METZ D, et al. Inter-hospital

transfer of ECMO-assisted patients with a portable

miniaturized ECMO device:
Perfusion,2015,30(1) :52-59.
PHILIPP A, ARLT M, AMANN M, et al. First experience

4 years of experience [ ] ].

with the ultra compact mobile extracorporeal membrane
oxygenation system Cardiohelp in interhospital transport[]].
Interact Cardiovasc Thorac Surg,2011,12(6):978-981.

D’ ANCONA G, CAPITANIO G, CHIARAMONTE G, et
al. Extracorporeal membrane oxygenator rescue and airborne
transportation of patients with influenza A (HINI1) acute
respiratory distress syndrome in a Mediterranean underserved
areal J .
935-937.
BROMAN L M, HOLZGRAEFE B, PALMER K, et al.
The Stockholm

Interact Cardiovasc Thorac Surg, 2011, 12 (6)

experience: interhospital transports on
extracorporeal membrane oxygenation[ J]. Crit Care,2015,19
(1):278.
FOLEY D S, PRANIKOFF T, YOUNGER J G, et al. A
review of 100 patients transported on extracorporeal life
support[J]. ASAIO J, 2002,48(6) :612-619.
MOLL V, TEO E Y, GRENDA D S, et al. Rapid
Development and Implementation of an ECMO Program[ ] ].
ASAIO J,2016,62(3) :354-358.
s s , .11 ECMO
[J]. ,2018,18(8):1136-1141.
SUN X W. ZHANG J L, XU S Y. et al. Management of
inter-hospital  transfer for 11 critical patients with
extracorporeal membrane oxygenation[ J]. Chinese Nursing
Management, 2018, 18(8). 1136-1141.
BROMAN L M. DIRNBERGER D R, MALFERTHEINER
M V, et al. International survey on extracorporeal membrane
oxygenation transport[J]. ASAIO J,2020,66(2) :214-225.
BRUNSVELD-REINDERS A H. ARBOUS M S, KUIPER S
G, et al. A comprehensive method to develop a checklist to
increase safety of intra-hospital transport of critically ill
patients[ J]. Crit Care,2015,19(1):214.
WILLIAMS P, KARUPPIAH S, GREENTREE K, et al. A
checklist for intrahospital transport of critically ill patients
improves compliance with transportation safety guidelines
[J]. Aust Crit Care,2020,33(1):20-24.
s 1

[Jl. ,2016,14(12):1293-1294. CHEN
Y, YU C. Monitoring experience of hospital safe transport of
a patient treated with extracorporeal membrane oxygenation
[J]. Chinese General Practice Nursing, 2016, 14 (12);
1293-1294.
WARREN J, FROMM R E JR, ORR R A, et al. Guidelines
for the inter - and intrahospital transport of critically ill

patients[J]. Crit Care Med,2004,32(1):256-262.

’ , ’

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

AR .2020,
36(27):2124-2128. WANG S Q. SUN B, ZHANG C Y, et
al. Analysis of adverse events of transport in critical patients
with extracorporeal membrane oxygenation [ J]. Chinese
Journal of Practical Nursing, 2020, 36(27); 2124-2128.
COMBES A. BRODIE D, BARTLETT R. et al. Position
paper for the organization of extracorporeal membrane
oxygenation programs for acute respiratory failure in adult
patients[ ] ]. Am J Respir Crit Care Med. 2014, 190 (5):
488-496.

(2020 H[J. +2020,35(11):1052-
1063. MIN S, AO H S. Expert consensus on the clinical
application of adult extracorporeal membrane oxygenation
under different conditions (2020 Edition) [ J ]. Chinese
Circulation Journal,2020,35(11): 1052-1063.

Australasian College for Emergency Medicine, Australian and
New Zealand College of Anaesthetisis, College of Intensive
Care Medicine of Australia and New Zealand. Guidelines for
transport of critically ill patients[ EB/OL]. [2020-12-25].
au/CICM Media/CICMSite/CICM-

20Documents/IC-10-

http://cicm. org.
Website/Resources/ Professional %
Guidelines-for-Transport-of-Critically-Tll-Patients. pdf.

, , , ECMO

[Jl. . 2017, 32 (8): 36-37.

NONG Y H, LI Z J, QIN K, et al. Nursing experience of
intrahospital transport using ECMO for emergency and
critically ill patient[J]. Journal of Nursing Science, 2017, 32
(8): 36-37.
BERCAULT N, WOLF M. RUNGE I, et al. Intrahospital
transport of critically ill ventilated patients: a risk factor for
ventilator-associated pneumonia—a matched cohort study[ J].
Crit Care Med,2005,33(11) :2471-2478.
AUBRON C, CHENG A C, PILCHER D, et al.

Factors

associated with outcomes of patients on extracorporeal
membrane oxygenation support: a 5-year cohort study[J].

Crit Care,2013,17(2) :R73.

[Jl. .2020,29(2):
165-170. Chinese Medical Education Association Emergency
Specialty Committee, Resuscitation Research Group of
Chinese Society of Emergency Medicine, Chinese Emergency
Extracorporeal Membrane Oxygenation Alliance. Expert
consensus on inter-hospital transport of adult patients with
extracorporeal membrane oxygenation[ J]. Chinese Journal of
Emergency Medicine, 2020, 29(2): 165-170.
s /
[J1. »2020,27(2): 161~

166. WANG C L,PAN W Y,ZHENG ] L, et al.

) )

Expert

consensus on nursing of severe and critical patients infected



722

Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4

2021 8 28 1

[35]

[36]

[37]

[38]

[39]

[40]

with COVID-19[J]. Chinese Journal of Clinical Medicine,
2020, 27(2): 161-166.

TORRES A. NIEDERMAN M S. CHASTRE ]J.
International ERS/ESICM/ESCMID/ALAT guidelines for

et al.

the management of hospital-acquired pneumonia and
Guidelines  for  the

( HAP )/

ventilator-associated ~ pneumonia;

management of hospitalracquired pneumonia
ventilator-associated pneumonia ( VAP) of the European
Respiratory Society (ERS), European Society of Intensive
Care Medicine ( ESICM ), European Society of Clinical

Microbiology and Infectious Diseases ( ESCMID ) and
Asociacion Latinoamericana del Torax (ALAT) [J]. Eur
Respir J,2017,50(3) :1700582.

1 L1l 52018,18(2): 73-75.
SHAO S Y, XIAO C G, CHEN ] X. A intra-hospital
injury with

Shanghai

transport case with severe inhalation lung

extracorporeal membrane oxygenation [ ] .
Nursing.2018,18(2): 73-75.
BONICOLINI E, MARTUCCI G, SIMONS J, et al. Limb
ischemia in peripheral veno-arterial extracorporeal membrane
oxygenation: a narrative review of incidence, prevention,
monitoring, and treatment[]J]. Crit Care,2019,23(1):266.
s 1
[J]. .2013,19(20) ;:2455-2456. MENG
Y L, YU K R. Nursing of intra-hospital transport of a
patient treated with extracorporeal membrane oxygenation
[J]. Chinese Journal of Modern Nursing, 2013, 19 (20)
2455-2456.
L1l
, 2020,36(10).:774-777. WANG W Z,
MA H L, WANG Z J,et al. Nursing care of patients with
cardiogenic shock combined with acute respiratory distress
syndrome treated by extracorporeal membrane oxygenation
and transferred outer-hospital in long distance[ ]J]. Chinese
Journal of Practical Nursing,2020,36(10); 774-777.
ECMO : 6
ECMO Ll
,2020,32(4) :430-434. XU Q C, JIANG X G, WANG T,

HINI1

et al. Study on the extracorporeal membrane oxygenation

inter-hospital transport during coronavirus disease 2019

epidemic; based on the transport experience of 6 cases of

severe HINI influenza virus pneumonia on extracorporeal

[41]

[42]

[43]

[44]

[45]

[46]

[47]

membrane oxygenation[ J ]. Chinese Critcal Care Medicine,
2020, 32(4): 430-434.
[yl .2017,23
(8):1151-1154. SUN Y, DONG J Y, GAO H T, et al
Nursing of three children patients receiving extracorporeal
membrane oxygenation support during long-distance transfer
[J]. Chinese Journal of Modern Nursing, 2017, 23(8):
1151-1154.

[l ,2019,18(12):75-78. CAIF L,
YE W G, ZHU M L. Management on in-hospital transport
for critical patients with support of extracorporeal membrane
oxygenation[ ] |. Nursing and Rehabilitation Journal, 2019,
18(12) . 75-78.

0. ,
2018,17(6):609-613. YE W G, HU W, XIA L Q. et al.
Application of extracorporeal membrane oxygenation support
in inter-hospital transport of critically ill patients[J]. Chinese
Journal of Respiratory and Critical Care Medicine, 2018, 17
(6): 609-613.

VA-ECMO (v1. 2019 []]. ,
2019,26(4):667-672. TU G W, LUO Z, WANG C S, et al.
Specification of veno-arterial extracorporeal oxygenation for
cardiogenic shock in Zhongshan Hospital, Fudan University
(v1.2019)[J]. Chinese Journal of Clinical Medicine, 2019,
26(4): 667-672.

ZAKHARY B M, KAM L. M, KAUFMAN B S, et al. The
utility of high-fidelity simulation for training critical care
fellows in the management of extracorporeal membrane
oxygenation emergencies: a randomized controlled trial[ J].
Crit Care Med, 2017.,45(8) :1367-1373.

ANDERSON J M, BOYLE K B, MURPHY A A, et al
Simulating extracorporeal membrane oxygenation emergencies
to improve human performance. Part 1. methodologic and
technologic innovations [ J]. Simul Healthc, 2006, 1 (4):
220-227.

ERICSSON A, FRENCKNER B, BROMAN L M. Adverse
events during inter-hospital transports on extracorporeal
membrane oxygenation[ ] ]. Prehosp Emerg Care, 2017, 21
(4):448-455.



o I PR PR

2021 4E8 [ #5028 % 44

Chinese Journal of Clinical Medicine, 2021, Vol. 28, No. 4

B=

fiig 1 BMAEIMNEMESEBERNEIZRE

A 4

ALz [ A |
g EE BRI

I

J 3 V) 8 B

i 1
S E] L Feis H i, Fs e

Heia i %

e

1B/ B e SR A

B e

3, iz H/ML%

4, f»y %0 S5k

\’u)'lJ/l AL BuEtiRbs, &
 EARZIAL TR

(=

LW B —
At sl

5
%
el

VE 3 Py i

5
2~

FIGVEM, A R

CFH [, 5 AT Rk

m’m* CBI
IR HLBR AL

TV 23 I (]

v

JUS IR eIz i

——{ Bt S 1A

[
1
2
3
4.
s\/
6
7

iz

S /\WHG WA Ay RAE B2ty A4k

L[] i HLiaig
ik N A
AL AL

il
S T

W BB A

EEEETET

AR

iz EH

BRE SR |

JR ] X

| pemECMOhIR

[ Spperrsmmcn |




