%= Vi ECLS OOYRF « v RESEM

+ 342 ECMOHEMEYIR

Introduction to ECMO

* History

= Current status

» Risks and benefits

s Membrane gas exchange physics
and physiology

* Oxygen content, delivery and
consumption

° Shunt physiology

e Types of ECMO

° Future applications

» Reserch

Physiology of the diseases treated

with ECMO

» Neonatal respiratory failure

= Pneumonia

° Agpiration pneumonia

e ARDS

o Pulmonary embolism

° Sepsis

» Postoperative congenital heart
disease

e Heart transplantation

s Cardiomyopathy and myocarditis

Pre ECMO procedures
@ Notification of the ECMO Team
» Cannulation procedure
o apen
o percutaneous
* Initiation of bypass
e Responsibility of team members

Criteria of ECMO

e Patient selection

® Selection criteria

e Pre ECMO evaluation

» Contraindications

e Selection of ECLS support
(VA VV,VA-V)

Blood products and coagulation

* Blood products and interactions

¢ Blood product management of
the bleeding patient

e Coagulation cascade

* Blood surface interactions

* Heparin pharmacology

e Activated clotting times (ACT)

o Other laboratory anticoagulation
monitoring studies

e Amicar, Protamine and other drugs

e Recombinant clotting factors

e Disseminated intravascular
coagulation

ECMO equipment
°» ECMO circuit design

e ECMO circuit components
(cannula, compliance chamber,
pump, venous return monitor,
in-line saturation monitor, pressure
monitor, heater, hemofilter, bubble
detector)

* Oxygenator function and blood gas
control

o ECMO supply cart

Physiology of venoarterial and
venovenous ECMO

» Indications

° Vessel cannulation

* Physiology

* Advantages and disadvantages

Cannulation and initiation of ECMO
support

o Circuit priming

® Preparing the patient

e Initiating ECLS support

Daily patient management on ECMO
e Bedside care of the ECMO patient
e Fluid, electrolytes and nutrition

o Respiratory

s Neurologic

e Infection control

e Sedation and pain control

e Hematology

s Cardiac

» Psychosocial

e Pharmacologic issues

e Lab schedule

» Documentation and orders

Daily circuit management on ECMO
° Aseptic technique

* Pump and gas flow

® Pressure monitoring

e Blood product infusion techniques
e Circuit infusions

* Management of anticoagulation

e Circuit checks

e Hemofiltrations setup

Medical emergencies and

complications during ECMO

e Intracranial and other hemorrhage

e Pneumothorax and
pneumopericardium

e Cardiac arrest

o Arrythmias

e Hypotension and hypovolemia

° Hypertension

e Severe coagulopathy

® Seizures

e Hemothorax and hemopericardium

e Uncontrolled bleeding
» Electrolyte imbalance
e Renal failure

Mechanical emergencies and

complications during ECMO

o Circuit disruption

* Raceway rupture

o Cavitation

* System or component alarm and
failure
(pump, compliance chamber,
venous return monitor, oxygenator,
heater, flow sensor)

e Air embolus

* Inadvertent decannulation

= Clots

Management of complex ECMO
cases
e Surgery on ECMO
o post-operative bleeding
e Transport on ECMO
o inter-hospital
o intra-hospital

Weaning from ECMO

e Techniques and complications

e Clinical indications of pulmonary
and cardiac recovery

* Pump and gas flow weaning
techniques

° ACT changes during weaning

» Ventilator changes during weaning

e Trial off

* Decannulation from low flow

Decannulation

® Personnel needed

o Medications required

o Potential complications
e Vessel ligation

e Vessel reconstruction

e Percutaneous approach

Post ECMO complications
¢ Platelet and electrolyte alterations

Short and long-term developmental
outcome of ECMO patients

@ Institutional follow-up protocol

e Literature review

Ethical and social issues

* Consent process

e Parental and family support
e Withdrawal of ECMO support
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Subject Topics
Equipment e “Circuit check”
Component o Tubing

check o Sampling ports
Function check o Pump head

o Pump controls and alarms

o Pressure monitoring

o Servo regulation panel

o Oxygenator

o Sweep gas monitoring

o Heat exchanger

o Water heater

o Other (bridge, compliance
chamber, flow sensor, arterial
filter, bubble detector, etc)

Basic
procedures

e Blood sampling

o Bedside ACT checks

e Pigtail and stopcock changes

@ Blood product administration

e |V infusion and medication
administration

e ECLS documentation

e Other (roller pump head
occlusion checks)

Emergency
procedures

e Clamping off ECMO

® Massive blood loss from circuit

e Tubing replacement

° Oxygenator failure

e Ajr in circuit and de-airing circuit

e | 0ss of venous return

e Inadvent decannulation

e Pump head failure and hand
cranking

e Power failure

e Circuit and/or component
change
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Behavioral Skills

o Familiar with ECMO equipment and bedside
environment

* Anticipates and plans for crisis

» Assumes a leadership role

* Communicates effectively

o Distributes workload optimally

o Allocates attention wisely

e Utilizes all available resources

s Calls for help early

* Maintains professional behavior
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Certification Requirements

Institutional certification

o Minimum of 1 year critical care experience prior to training

e Attendance at all didactic sessions

e Attendance at all training lab sessions

e Participation in ECLS emergency drills

e Completion of pump time with a preceptor

e Completion of technical skills list and/or competencies

e Successful completion of written/oral exam with passing score

Institutional recertification

e Attendance at required team meetings

e Participation in bi-annual ECLS training lab drills

e Passing score on annual written or oral examination

o Verification of ECLS competency

e Performance of required number of pump hours per time period

Ao
BlE LTid, BT S 2 M EAET RIS
nab,

4. ECMO T& 1) %5 % M AT 5
FhSEEREDODF—5%, £ 37 b
LR—=b, A5 v 7RE, FOMOFMELRE
POFEETE 5,

5. COMAEIIBWTY 27 BB WEEIZTD,
fEE, BT, RO DT LT T TS
VAZTHDB, Bazhs, it ECMO %
EHTLIZTHEILDET L),
ZECMO £ > % —T7 a7 5 LDNEDEE

i %3 2B121E, ELSO ORIEFIESL R~ b

FBECTLHIOWRIN TS, BE2H, &

ELSO # »/3—fligkid, £y —HMEOL K-

FEFERRC, BREENCEBEY ) -LVR-br

FITHR %, ELSO EFIEE L R— F Tk, Ik

BTSRRI RPT WHEE F0HEE, $2

fle Dty —TORERLEEPFFES N TS,

ECMO 7u 7 F 418 MLTwaE&L ¥ —Ml

HOLR— MIEEHZ ECMO 23225 14—

DEMELDOHBII 5, BWIRE=5 ) 0 7HE

DEHEN—E TR0, R LB LT

BIIXRADH HHS, FNesh T2 Th, EFRAE

FBLE-TFEREY—DFREEZ YY) VI

52O RICEERIERE & 5, ELSO DfE

BIEFFICBT AEEIE, B 6eBIRHBIN T2,

BomER

ECLS 71 75 LA O & B ORI R T
H5, PR EOM IR EREICL VEED
TonTEy, E6i12w) &, ECMO 7277 4
BEREFOEHREPE= V) V7L, BILUBEDOHE
LR T AEELSDH B, ELSO DEETHH 2

LUEREETH S, BLSO &I FHTE S
ZDEREOY-NELT, BEELEFEES
RS 5 EREEE, HR, BRI, EfE
L, EFSFLYR-P2 LTINS,

ECLS 7075 ADE iR+ 5720121, 3h%
Y, ﬂi% Ta, ¥4 L) —CRIERT 7 & itft
FTAHIDI, AW, 70, PEEFRE L TR
Iz ‘%ﬁﬁﬁ“é%%i)’?) % (Institute of Medicine [~
VAT TIZBTHEDIEE] L 1)) (FRiE  Institute
of Medicine (IOM) (ZEUff &I13HSL L7z NPO ##& T
HY, AT ADHRCHERD B EBE L REETERERLS
MIFLTRET 2] o REICERTPN2T 07
FLTER, —F “E 253726, WETER
LaTNiE e b aunt’, Lo T, ElEOM
FIZBWTI, UTVE A LTYUELRT) FED
BERELEFELEY . WETNEHERL, 771
£ OERENE AF v TOERE, 232 F—3
YDLADIIFTAEZENTE L, RBRREDE
BEERLETARIA 0L, H4FF4
CERIZERICL > TTON A Z EAH A8, £

401

- 645 -



£V ECLS OOYRT « wIREEHY

DOABDOE e, HA KT A AE0—h il
shb, ﬁﬁ:?{)’jf AT A g Lnis e,
ﬁ EEN AP EERICER S A FHIER LT
Al AU B 2o ) e v e A O WGE A HE L
Beus, /UJL,{‘ EHT - BD T Tw b 2 &
FhOI LT, ERCITrbhAZLOF vy T h
4*<¢%»&# FE D, A T 3 s
Taviid o, fHEEOMRe, WA LD
WM A 7D B I LD 5 T
HAHI,

VR 2 006 A 7202, 2 DO
BHE S ND, 1 DB I L7 S

!

SHHO G (high reliability principles) €, 2

i FERRkG & Lo “CeE Y (improvement
me‘t‘hod‘s) T 55)»?90 Weick & Sutcliffe (24 % &,
CEEEEOBR 2, T 5. D
EhO TP LR =T IANLERIE, @
%W’Ef[i'm Ly, B LW & BT A B 5
&, QoI VK2 L5,
MEEETA 28, @BECERLZILHI L, ®
[15%7)) (resilience) AT 522 ThHAH®, =
D 5 DOFEJA—EE ECMO 712 7 F LA A
nWoHid &, RN 2 W o Be 2 i & 50
FERCE, BRSNS ELAMERFEL, M
A OB MBI T D /DI L, 1§k
BRI T AR AL, THChEERS
MR o/l BIHRERTAI LI b, ZOR
Ha BECMO 7a 79 LISHT 5720108 R

DL, QECMO 77U 77 AIEFNHTXTCD
R L, R oot 2 PREICFEE - 8L,
FNHEORGEYEBRT AL L, @Wﬁ‘éiﬁﬁ‘? ]
BT 528, @708 XOFHRE T ik
HIEAWHRET 5L, @H F‘%Efiﬂ)l%z,*\»— }\
AL TBZ L, @Mz Ao, gL, &

T 7 OOFERL SN AT L ERELTH
ETHbH,

T, &L OFENIZ CWERE #5505, In-
stitute for Healthcare Improvement 7» 5 Hi & 41
ffmkxﬁ?%f<ﬁ%éﬂfw5wmo%h

L, RO3OOBELZEMEBNTETED,SIHE
B D%, POBRE, WO FTIZ, HET LD,

RD B DR

402

QU SN2 A EDL L THLD
7, QUL LOLGIZFMT AP TH D, Tk
A, ZRAECMO 71759 LTHOFNE LWL
WWTHEZTHLE, [TrFborEy I (ATH)
OFFPHE % 90 HIC 30 4728 85 | Lwv)
B 57275 9 o RERHE R O 5 2 e &
Bl g 7 a b Ao I (driver) (&
HUREP AL A 1lA37, PRI o A= M ko
ThbHNL, FHE0H LD, FHFROA S »
TIELE LIS =% 28— MR 2 vk
IHETRAALDTH L, ZOBTIE, OWAE
HTATH OfREERACET L8, QATII
DFEPZMHIZN Y FY 4 FoO ECMO AT ¥
JAMURAZ B Z L LW 2200 EHPEH D 9
Lo SNHOFET CH# 2B E, O
T ECMO Dlefh & i Eeicnil L, @Fo
FESLIEEE BOMO ARY v 1) A P OHE A NI
FEAHEVANAEF—LTERLD b, FOH
RAEEy ) TT IO, F-LIZL )k
B (Tb b, 30 5DAICHIE SN ATIT O
/AT T O & A AOBENE (Thbb,
HAT S TR Bl 2 7 AT I o4 /AT I
DIEE) BRI NE/Z5 9, F—2ld, HHR
CEBOREAFEIIZEZ YY) VST A EID L
h, BEZEETE - 2BRELT, MAD
/F'l*ﬁJ‘TZP)o 2, FHEDAADEE-> TV

RS A EHTE B,

HOWEIE (Thbh, ATII OKR*EL72
DD HIER) RS (o k 21E, FHM) ©
EDXHIIBLT AR FHMT B,
Control DF ¥ — " HWOLNE, ZOFEDTT
TERAMATER NV =L BB D, FISEI R
1L (“special cause signal” &IEEN D) /2o 7z

, FHESEORA V MR BT k 75
D,ym SEOBRE LT (T 5, 7k 24
ECMO @ —F4 % — % =722 1 2T ATII
DRESERDSHE HEEEAE L (B Z-2TW0nAH T
EEF Y= FCRAETE, ZITHEL L TH
BE, WEEBDOAY v 7OHI M- TW7zhs, B
LWA %y 7B S/ AT BRSO ER)
=2 P RZIFAFEIR TV D, 2D

V2o

Run and

- 646 -



%348 ECMO OBRE h—=vJChhDBEME, BIUEDHS

BEMETE, A LAYy 7EHBREN:
HE2e) 10X o T, AT OHREEMAEH SN
ApE);EFv— PTEHEL TV <,

ECMO fizZTlZ, ECMO 2% v 7O - &
kL, 70765 ERTATOLAL, TOLAE
FTTBLDICAY vy 7AMFEHT LY — L TEN
DWHELL, Ihs 3 2ORFIEEHITKFELTE
h, FNENORTEIEAEOBIIEET L, V—
VHBARRETEHE, LDL 7T HE2AREZ{DAF
DB Dby AT Y TOABRTRRETHE, &
IR 7O AR LD L vy — LHWEC
b, THEANGEAINTHT, BRI L
WL, #0028y 7TOANBLLRLTT T,
Ay 7, TORA, V=D IFONDINT R
PYHEEHhFRENL X (Tabb, HiFINENT
EERANRY XYY RAMDPMEFARDEE) ITH%E
HET A, BE{ETA-01, TROEFON
Ty AEFELOD, ERer IR T A LHT
¥259% BECMO 70772125 -T, %
BETHHBEELEEEOBVLOICLTE
IHICEY, BEFY LV ALBREDRKRN
TRZFHEITBEI LIRS,

ECMO 7075 LOFHT

v vy IR R EouE A R 2 BT
Bdb, TATIATA LI =T OTS LERK
AR TEHEENTEDL LI, §THECMO
F— LAy N—EEGEFEN ECMO F— 4705
WENLZEPHERESNL, Ly~ F
72, 7075 L EFOMEEORIE, FOM
ZONRTA T FTADLE 2 —2BIMLTHHH
72012, FEY S N7z ELSO & ¥ & — i & B
DIFAN— FOJREEFEEZ D0 LGV,
ELSO WEHIAROELZNF - L3I —F 1 ¥
SEBEBTAI LML, FOREICE, BRE
FER, Hes EREHEFEN—X, MOEET AR
HEORBE L&, TTH ECMO F—4 A
YN=HFHATEL L) ICEEBAERTALE
BHb, £2K ECMO F— 434 1 H, ECMO
OFE Oz, BRED L ¥ 2 — 54T XD
BHh, T, TRTCOF—LAVNRN=PEET

0Oy LaiREL, #FTABEENSH S,
BERAZAPHERHTHIE, EHIZ ECMO F—
LA N=LFROEED %S Morbidity & Mor-
tality ZE& L TRETALEF 5, TNHD
WEh, &t —2ET AN TOBEET LY
REOERDOS L TERENILENH L, EF
H7 70— FI2 L ) ARG BERREEA L Ea—
ATH &b F7o, EHNICHEEBINSE I T«
YTELTERINS,

FEH

ELOTEENDEEIZECMO 2 EAT LI &
3, HHEPrOKEDERERL DEALI L LR
BHe Lo LN, HEdk, A¥ v 7, #FLTEDD
TELR, NE, BEE, RADREL, hbor
FKEOIZTIES LWEER L5 L9 %5, ECMO
TUTS L ERINEEBICH o TR AR LT,
PERTR T R— b A7 4, BiECHs, F—
LXEAOMEL, BORIEL Vo722 LTl
DEBEI)IETHDB, MEMIZTO S T7L0
WHELPEML, BEEOATIRE , EENEY
EOREHRTAEY L2 —T52 kY, 7O
77 LDBIIRTREBHTH %, HEEHI2H
HRHEEW D o ¥F oY —OFfil:, Ty I A
BRI ROEETH Y, £D4,I2iE ECMO
AL ¥ AL, ECMO EfM, ECMO #RES
DarFri—-wEt,

Bl
it NI Dr. Luis P. Halamek, MD, FAAP
Kk AERE~DODL Y 2 —IlEYET 5,

SR

1. ELSO Guidelines for ECMO Centers. Retrieved Feb-
ruary 2010, from http://www.elso.med.umich.edu/
guide.html.

2. ELSO Guidelines for Training and Continuing Ed-
ucation of ECMO Specialists. Retrieved February
2010, from http://www.elso.med.umich.edu/
guide html.

3. ELSO Award for Excellence in Life Support. Re-
trieved March 2011, from
http://www.elso.med.umich.edu/award.html.

403

- 647 -



% V2 ECLS DOVYRTF 1 v IREEEM

fess

9.

10.

11,

1.

Joint commission on accreditation of healthcare or-
ganizations, Root causes of sentinel events 1995
2003. Retrieved May 25, 2005 from

http://www. jeaho.com/aceredited-forganizations/
ambulatory-care/sentinel-events /root-4causes+of
A4sentinelFevent. htm.

Misch DA. Andragogy and medical education: are
medical students internally motivated to learn? Adv
Health Sci Edue Theory Pract 2002 7(2):153-160.
Knowles MS, Holton E, The Adult
Learner. Houston: Gulf Publishing Company, 1998,
Joint Commission on Accreditation of Healtheare

Swanson R.

Organizations. Building the Foundations. Qakbrook
Terrace: Joint Commission Resources, 2002,

The Joint Commission. The Joint Commission Edi-
tion: Accreditation. Oak Brook: Joint Commission
Resources, July 1, 2011, Retrieved 21 September
2011, from
https://e-dition.jreine
Miller GE. The Assessiment of Clinical Skills, Com-
petence, Performance. Acad Med 1990; 65:563-7.
Conlan, J., Grabowski, 8., & Smith, K. {2003).
Adult Learning. In M. Orey (Ed.), Emerging per-
spectives on learning, teaching, and technology. Re-~

SOINL / frau Ne.aspx.

trieved 13 September 2011, from
http://projects.coe.uga.edu/epltt/

Anderson J, Boyle K, Murphy A, Yaeger K, LeFlore
J. Halamek L. Simulating Extracorporeal Membrane
Oxygenation emergencies to improve human perfor-
mance, Part H: Assessment of technical and behav-
ioral skills, Simul Healthcare. 2006; 1(4):228-232.
Helmreich RL, Merritt AC, Wilhelm JA. The evolu-
tion of Crew Resource Management training in com-
mercial aviation. Int J Aviat Psychol1999; 9:19-32.

404

- 648 -

13,

14,

16.

19.

20,

[ssenberg 513, McGaghie WO, Petrusa ER, Gordon
DL, Scalese RJ. What are the features and uses of
high-fidelity medical simulations that lead to most
effective learning?  BEME Guide No 4. Medical
Teacher 20057 27:10-28,

Anderson J, Boyle K, Murphy A, Yaeger K, LeFlore
J, Halamek L. Simulating Extracorporeal Membrane
Oxygenation emergencies to improve human perfor-

mance. Part I: Methodologic and technologic inno-
vations. Simul Healtheare 2006, 1(4):220-227.
Personal correspondence, Halamek, L to Ogino, M.
September 30, 2011.

Chamberlain D, Smith A, Woollard M, et al. Trials
of teaching methods in basic life support (3): Com-
parison of simulated CPR performance after first
training and at 6 months, with a note on the value
of retraining. Resuscitation 2002; 53:179-187.
Berwick DM. A User’s Manual for the IOM’s ‘Qual-
ity Chasm’ Report. Health Affairs 2002, 21(3): 80~
90

. Weick, KE, Sutcliffe KM. Managing the unexpected:

Assuring high performance in an age of complexity.
University of Michigan business school management
es. San Francisco, CA, US: Jossey-Bass. (2001).
, p200.

Institute of Healthcare Improvement. Retrieved May
2011, from http://www.ihi.org/ihi/topics.

Berwick DM. A primer on leading the improvement
of systems. BMJ 1996; 312(7031):619-622.

Weeks WB, Mills PD, Dittus RS, Aron DC, Batalden
PB. Using an Improvement Model to Reduce Ad-
verse Drug Events in VA Facilities. Joint Cormmis-

sion Journal on Quality and Patient Safety 2001;
27(5):243-254.



ECLS O#&EH&

FUHIC

EZOETY, BIRO ICU ICE X B AN
MNIHELL2F S, [ICU GFERHT, 772y
TaFVREMTHY, ERSNIHEMIELL
TWwWa] LU, ROBEIZE, [&ETob %
CBEIGECR W] LB . &Hio ICU 1tk
O THWABEEREZY v 7041, [ICU T, 1F
EAEDBEZRIET 505, L EBERIGE
FZITTWAIZL Db, BRIGEE, T2/
EZGERLAE LT, RAIEENRER %
NEVWEELVD] LERLETWD, [FNZ1T DM
fBlEds0h] L) BMPHA£EL S, ECLS
4L ORLBBINLEITHL, /2ol
1 ADEEZEIZ, ERL SV, %, BHE
BHLF) L LTWwWAEDD, L2L ECLS &, flio
BEEBRLERTLTLIEM T2V, /2L 2
1, BEEERRE, EMIEEIC T A hEEEE, 1 £
B R SN D MBHERETORE & i, %
NEEEMZE DT B, HEFOBKLEIR
FASEERIICE LA, FOREREBLUF
DORECHBETRERETH L, LoL, BEE
IR RTFHTHD, 2ORIFICHEL TITHE
ETHb, BRMHEICHETAMEL LT, —&B&
bzEE#E (NO) OEB EFZ LI L7 Angus 6
DL H 5B, ZOWMLTIE, NOBEEOEAI
Bvh, BRAMHEIRGCH o LER TS
NTWBL, 2F), BWIHBEHOEBETSH- T
LIBEDPHIL, HROCEVMOAEN S NE
BELNNE, BHEIZESTH S, ECMO OFEH
WRIEAFET LHWT, ECMO B¥ % 4 £
T A =7 v T LIRS ) AT
fThiiz, HRE, EREELY L ECMO 0l

Robert H. Bartlett MD, Robin A. Chapman RN

S HE AR RIENL TN,

ECMO D@L LA TUE, BEEIRD ECMO
DERMNRORTF L5, €0 LI, Van Lit-
senberg 50T o R TOMRENT 5, [Z
N2 ofEIZH 2 0H] L3 EERIZ, ECMO
DEERIETE LD, TORMICEL B0,
IDETINILABRLEFSEFLAT2ZEL
IR S, 2, FRACIEERER - R
HICETAHEMBOVLETH L, 1 AOEL, F)
&, THEIIHTHEREFGEE L U &I
BEREFRRICOVT, ThnbifhbisndD
HOFME B ERFEICTHL LIRS T
W{EAS, INLOWIGEIE, T OHEN 2 E R
DEZFWESPICT L2010, BHEMTTTD
REWMFETH 5,

ECLS O&H & FlZS 125 2 B DO ER &
i, FreERBE g e L Twi, Walsh-Sukys?
&, ECLS R L7-#4EB8F 43 A&, ECLS
TAEH Lo o BIFR A EE 26 A0, A
i 20 2 WO & BUE A RESRE L7z, AR
& Lo 7z (1994 S HTH 60,000 2K Kb ),
Schumacher 513, 50%ET-F D ECLS #rE R &
FHE, OBETHFEDOECLS BEED A M EEREY
FB L 7R & R AL R 1T 5 720 AR
F LD o7z (1995 85 H TR 51,000 K Fv) 25,
S50%FETEDOE T ICU B % (, s
AL D WERIZdH o 72 50%TBTRDOEE
EVH DI, DFHRIICECLS 2 EALLEE
HLEERL TV,

LB E LTo ECLS 1%, eRBGERE b -
TeANBOEFEREY KBICAESE, FHEE-
T ¥ Cardiac ECLS DA&EFEIZ 40%LLTTH D,
DI BBEEBRINLTCECLS 25D L) 4E
MARBEEERTRELZOD, L) BMTED

405

- 649 -

E
c
L
S

FEBFID O S & A I



#H Vi ECLS OOYRT « v AEEHEM

%o Mahle &1, SEARAE (QALY) H7:D
50,000 H FAELF 2 8 s A EIE L L

B LCwA, LT, OAEBERIZNY &
M LToOBECMO & QALY $7-1 24,386 K F
VERHEL, 2E D) Ay BHETET
ECMO RIS FEATHHE 4 i & o0
jeo.

MR 57— X—= 2% LT, BCLS ##
TR EPEREANET S L, L Fvd o o
BEWOEIRIIE 2 AR e T 5 2 LT &
A0, BLSO LYV A P =15 XU F O ik
S LNZERE RIS 2 LT, GEREHE I
WL 7855 0 ECLS O AR Z M 5 2 &
HIC & A, Schumacher 523 Z O F % v T
ECLS # M /: 2 02 X AR E OB & %l
DEEE AL, S S ITEYE B R
EiF LR s R LA B Y AN 7
FHHIZOWTHEE L,

i&éEF@%ﬁgﬁ63§§ﬁH?#§%59 L, EfFEE DL

e OV i & BB R BT 5D

*fiﬁjﬁﬂ DI L > TRME SN L, = 0)5}5?;\
4%”Lxm%i 3L N ECMO B & 18I
ToFgEic v bz,

1996 12 4 F1) ATHEBSINHFARE NG &
L7oigeiois & A &, #rElR ECMO DA TSR
TEFHIREE E L C 29% b BIFCH » 72 L WiE
L, 5122 0%d ECMO O ICDwWTEE
AMCFLDTVE, INAAFY ATHICEET
& B PRI
Pk ke

, single-payer system [FRiE © EDER

AL EIEERARREE) 258 Y, B
Uk EARER O, o T O ERER
BoE?, T 2 EIEEE v ET
LEBEEI LV ETH L, ZOWEIE, #Hik
I ECMO By Zfiin o A b CHEFHEr LH
BB EPTED LR,

CESAR Wf7eld, £ ¥ A CEIE S 7zl AD
WP AN 4 % b A L 7R3 ¢, ATCR L 7-mfge &
B C3E - FUHETH BN, #EIE, ECMO I
BN fiE CHEIGEE I L T ECMO ##H L

7o¥5E, EAE ARDS O AFRH 28 H DAAFED, T
SEVREIE S L T, 20% 0 BRIFTH o7, D

406

fFgE s ds o CREGR I I & S o hr L7z & 2
%, BECMO ¥ % =281 5 dfE ARDS D BH#
BIUSTSRRIENRL TV B 2 Eatbpofat,
PR, B T 120 QALY &EHEL

LU L v, R SNAERE 1QALY H7:
}mﬁ T & > TR 9%, OEFR I
frz At wnSQ%O%F»KMLYUT LR

ENTWwd, QALY &EtET 5700120, HIEH
WwAhsELNL QOL (koY )mﬁﬂ#zﬁf
HhH, DL RIEE, ECMO BfFEIx LT
itm\ﬁhﬂum%%WL RV i

JFEAEDEFEHED QOL IFRIFEHEENT
Wb, BCLS OSFEEE I 100,000 K v, A
B Ek TOmET 5L, LQALY H7-0h 0 I
PreE o6 1,500 2k PV, ABOEE 2,000 3K
K, 50 BEDBAO¥E 5,000 K KU L fEES
Twh, JOHEEMIZESE, BCLS 3#EEMmIC
LENLTWAHE LI TH B,

ECLS 7079 La 4 570 DEEOEH
LI G RILECH B, L L, Y X
FLIEIT IR N E-TEBY, Lot A
TTOFELESTD, KETE, EENRE
OB A WESEDHHFE, BEALEOH
PR THo THIEMLENE, 2FhH, ECLS
DLBERE G EEGERCER L &, VR
NOFEN Db b, ERIHEIC & - THIE
AT b, LHACHEROFELELHALPIZT 54
%&vz%Aﬁ%nriﬁEwa o RBES
PR EDOEI AL, EW@% HRT D HE
DENTFE” #H)N—-TE& \&g b o
fw5om@5&u,@ﬁvxTA##!@;7
ZUSREIL CHIOE DS, ThIHEOERPH
IR L CEMPIBR OB EELETHRE > T
LEETEESETH DL, FEHll, Wb, 4.3, H
WHAILL - TR SNBEEFHOREL, H

WZHIERP AL S o TWAERBEOEREY AT
LOBEWIEEINTWSE, FLWwz, 3FXF
LEBEHMOMBEET 2 BM0% 213, Efio
EZFRHMBOER S AT UL o TREBEA
Jo TOETHRRBDIZL, B, 3K, HEOKE
WKBUTAYATATHS, DY AT HIZHTIFE

- 650 -



% 35= ECLS 0%

#+35.1 ECLS &

New Components | Integrated System
Pump $10,000 $50,000
Pump servo-regulation “Bladder Box”

for roller pump 3,000
Pressure sensors 1,000
Saturation monitor ICU Equipment
Water bath 3,000
Battery 1,000
Cart 1,500
Gas flow meter ICU Equipment
Gas value 50
Other (electric cords, clamps, etc.)

ACT machine 2,500 2,500
TOTAL $21,100 $52,500
Backup 21,100 50,000
TOTAL & BACKUP $42,200 $102,000
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Supply Amount Cost
Oxygenators 40 (@ $800) $32,000
Pump disposables 40 (@ $500) 20,000
Tubing packs 40 (@ $500) 20,000

(includes venous

bladder, heat ex-

changer, connect-

ors, elc.)
Access cannulas Ranges of sizes 40,000
ACT supplies 2,000
TOTAL $114,000
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#35.3 ECLS: 2%

First Year | Annual
Equipment $100,000
Supplies 110,000 | $110,000
Personnel Coordinator 90,000 90,000
Core Specialist/s/ 350,000 | 350,000
Nurse Specialists 16,000 8,000
Training (10)
Other
Training 8,000
ELSO Membership 1,000 1,000
Travel, Education 10,000 10,000
Misc 5,000 5,000
TOTAL $682,000 | $582,000
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SUCBREDO 73 O—T v FIhhrbbHERTH 5,
ELSO A v /3—Dli & A X Ofiikld, RERIES
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Costs

Hospital Care*' $2,400,000
ECLS Program 600,000
Overhead(30%) 1,000,000
Total 4,000,000
Cost Per Patient 100,000
Reimbursement

Annual Charges*? 10,000,000

Reimbursement (50%) 5,000,000

Reimbursement @50% per patient 125,000
Balance

Overall +$1,000,000

Per Patient +$25,000

*1 Estimated $3,000 per day total costs
*2 Typical charges $250,000 per patient
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Approx. Cost
Day in ICU $2,000
Ventilator/Day $750
ECMO Setup $4,500
ECMO/Day $3,000
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