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ShLtRE T5 (ECPR) A ABEATIEIA SCHF, {H)™ B4R
405 AT BEAFAE T BU AL T A AE /) 28 B AR AT RE . L HIK
RCHAIRIE 1 CPR JGMNAET R AEZTy 8.9%, i ECPR
JEBIRBET N 21.9%, (Lo IESRIT JE AU SE T 1O 45 B FR R
ik 41%. ESR ECPR AR EI) 2 AT, HOERIF R 2
VA ECMO ( veno-arterial extracorporeal membrane
oxygenation) SCFFIINAET: B 28 BB A 2R 2
OHIPIUTECR . BT B FE R HE S 10 IE SR (5 ECPR )5
0 FE T AR I 70 B 3 SO ZE T AR 5< A2 B A 4% 1 4R
Bk ) A% SR AF AT O E R 3R, T SRGERS I 4% B (0 4 91 FE
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AR,

O F IR 5 ECPR B F BN IEARIE: 18 & <tFEilRd<T5
% B HEROIERE. oS E RSO EHRAE (24
F) 550 H CPR [A]fE<6min. /oI 342 21 3L at sl = g A4k a5
FrIT UG TRl RS <10min. M TFUGH L CPR 21125 Bt [8] fE <4 5min .

T B B T A TR AT, AFERS P IS Bk &
2. TR Aok R EEAGEE (NSE). i H A
URAR IR 5 i AL L Sk AR . MM AE T R
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ECPR ABERIMGAET: R EH # CPR
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ECMO 7577 0o IE 3R J5 YR AR 58 (PACS) ARSI
75 (ECPR) IREFR B In IR A I MK HRE U7 45 3R .

VRS

2004 41 H 1 HZ 2013 4F 12 A 31 H,51 A PACS
BR[| O I BRI AE IR R 0B VA ECMO. PACS A
HEMEIKE (ROSC) JE1H 24 /NN, I TE L4
T Bk P9 ERTE S B AE A R A BRI . A 45 4 B AE
FH0AT ECMO, HARAESNEE S ECMO, i€ 5%

A Ly FEA GO OEIRIE R 1) 1 FEFR,
Z R
BAEREAREO BRIE 1,

ERER

5118, 136 (254%) fHiGED 1 4. £2 8
N T IERE AN AR FRE, MR, O JF B i R A
AR EEMICN . —SIRIE S A R R LA 5,
BFE: AT AEREIILE (16.7%, P=0.02) , ARSI
B (8.7%, P=0.01) FEfRaE (11.1%, P=0.01) .
= EAE B XA 3 B I AR 1 A
T, B ROSC HIEENAEFMEEELNE (%,
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P=0.04), HBIATA BTG B
R E. (66.7%, P=0.01).

13 2434738 BB Ja [Hl B K A A=
e BEVT 1 B 8 . 1 BIEEER
itk A g ok R AN 2B VG R AL, 1A
BE R LVAD3 &, 2 5] LVAD &
FAT O AT R BT, 1 #IF]
7 BB e X0 5 5 B 2 e
M. 5 BlEr OISR B E ]
CEEY; 2~3 FIFFMALAETE. MATE
S I SEA7 3 VA O IR R B 1) &, (]
i Sk SGIT IR « — Bl a1t O
WU B B e B FE U # 8
.,

38 BIFET A3 AR T Jif PR 2 2
RN IE 53 H B 2 A
NEMERAE . 8 AEFHTH
O L8 B MR oA AR o T 72 B S
(LA H A BET: o — AR FE S I A
1 fliome

O JEBRIE 5 D IRIEAR T

15 %l PACS H 3%, H 10 5] AMI,

4 B ARSI OIUR, 1 B 2O
WU CiEetE). 7 % (46.7%) H

G, HEMN T 2EP=0.04).

ECMO & miA OB A Kizsh
I 2 (75%) 1 T ECMO 8 2 Al
BHOIEE Kz EE (14.2%).

RSO Jifi B 5

hSE

36 % ECPR & #,6 4(16.7%)
735 1 0L

H 16 #lEHFH AMI. 2 #]
(12.5%) 7£ 1 RS, HEE
BRI, MAAEEEROYIFEZE R
LRI, —Z BETEFARE
KA T Bt ARSIk AR 2E, HRH
W SCBRHAT TIRIT, i — % B
SEMNBTT LS RE T 2
WENKRE, HARBEKE, RATFRE
OEIBIEEE (VAD) ).

Hag 20 4B HH HAFE R FC
AERAE, Hod 9 44 B3 7E O IESRIZ 1Y
A 18 AR B L LR . FEIX 9 4 R
FH, BECPR MAAFEIETHIR,
RE14 (1.1%) EHE. 45
38 B, A4k Tl i s A 0 )
Re A4, B3% ECMO 5B 80 /NI Ak
Dk AR ARAIGIT o 7= B UL
JERE (41 ) A RO L B
(43 %) WA 1 .

TONIRIE AMI KHEEA 9 .
2 X EEHERTAYIEE (EFEIE/RA
HURTRE) FEEMEFE, —4 47
% B AR IR R IE B SR AN
OEFREREEAAE (11.1%) (L
K 2).

o
AW TR —H 15 Bl FH KA
OEkIRIE CPR I3 Ja VL LI
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KT, 352 7 ECMO 4B, HEk 1
FEATEE N 46.7% . ECMO Z Rtk &
EREN RN ERC SN R SN R
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177 A6 i 78 G2 LU 40 B 4k 3 B2 T
TEIE BB R A 2 —, DI J5 sk
R 8] 8 498 G B 2 55 — AN T 7 1)
fetr. AWFFINE —HEE AT 36
ZAE O AT R #A 252 ECPR 11 28
F . SCHRIRIE ECPR VA7 0 P O I
B 1 AL HRA 18.6% 28 25.8% .
AR U IR BB A5 199 IR R RE A BT
KM E, T LU LF R IR 1
ik (WK 2). fE PACS 4 15 45
HHAE 7 BKAWE, R
ECMO 577 PACS & B E & .

EHIREY, ECPR X2 8
FEFRRA WL, JTHZE AMI &
H, EERAEE T OB B R
ECPR 4Bt 47 & 2 /v NIR¥7 vl AT
R EEAR, RS, 5T

hSE

YR PE PR Te AL ISR, R3S R AL
PR PRI 2 /0 IR SRR AR PR R, R )
SELEO I E T3 T U B, oS 1k
B HUB ARG 0 a8 37 & 0 B 418 2R 17 st
R, PE RGA ST

HHT, ECPR XfT-HEAR A\ FE I3
EITBOE AR oA (1) #55
FAGEE CPR Al LK E, (2D
ECMO & K vr 2 XU (i, A
K, B, FETZZE), (3) 4EERAL
IRPEATIAANIESE; (4) ECMO L Hif
AT REMG IS, K HAN U S 4 i B R
Z 1B bR, 3 BRI R
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AT T A R I, VR 5
AR, HRXZHEZT CPR FrELm
[EANBARG, Mk —2Piie. R
B IR R IR, (EARBE AR AR TR,
Ll 4O IE IR AH L, 252 ECMO
1BIT I PACS B HFiE R B ERE .
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Table |. Baseline Demographics.®

Sy

Overall
Characteristics Population  PACS Only ECPR Only
# Patients 51 15 36
Age, years 54.0 (10.9) 53.2(6.9) 54.4 (12.2)
Male gender 4| (80.4%) 13 (B6.7%) 28 (77.8%)
Etiology (n = 51)
AMI 26 (51.0%) 10 (66.7%) 17 (47.2%)
Cardiomyopathy 12 (23.5%) 4 (26.7%) 8 (22.2%)
Viral 3 (5.9%) I (6.7%) 2 (5.5%)
RHF/cardiogenic shock I (1.9%) 0 (0.0%) | (2.7%)
ARDS 2 (3.9%) 0 (0.0%) 2 (5.5%)
Perioperative 3 (5.9%) 0 (0.0%) 3 (8.3%)
Anaphylaxis 2 (3.9%) 0 (0.0%) 2 (5.5%)
Drug overdose 2 (3.9%) 0 (0.0%) 2 (5.5%)
Rhythm (n = 45)
VT/VF 24 (53.3%) 11 (73.3%) 13 (36.1%)
PEA 19 (42.2%) 0 (0.0%) 19 (52.7%)
Asystole 2 (4.4%) 0 (0.0%) 2 (5.5%)
Ward (n = 51)
OR 10 (19.6%) I (6.7%) 9 (25.0%)
ICU 18 (35.3%) 5(333%) 13 (36.1%)
Cath lab 20 (39.2%) 7 (46.7%) 13 (36.1%)
ED 3 (5.9%) 2 (13.3%) | (2.8%)
HTN 36 (70.6%) 8 (53.3%) 28 (77.8%)
Smoking 28 (54.9%) 8 (53.3%) 20 (55.6%)
Diabetes 19 (37.2%) 3 (20.0%) 16 (44.4%)
Obesity 22 (43.1%) 4 (26.7%) 18 (50.0%)
CAD 23 (45.0%) 5(333%) 18 (50.0%)
HLD 27 (52.9%) 7 (46.7%) 20 (55.6%)
PVD 3 (5.9%) 0 (0.0%) 3 (8.3%)
CKD 7 (13.7%) 0 (0.0%) 7 (19.4%)
CVA 3 (5.9%) I (6.7%) 2 (5.6%)
Hypothermia 37 (72.5%) 13 (86.7%) 24 (66.7%)
ROSC prior to on pump I5(29.4%) 15 (100%) 0 (0.0%)
Moving prior to on pump 9 (17.6%) 9 (60.0%) 0 (0.0%)

Abbreviations: ARDS, acute respiratory distress syndrome; CAD, coronary
artery disease; CKD, chronic kidney disease with baseline creatinine > 2; CVA,
cerebrovascular accident; ECPR, extracorporeal cardiopulmonary resuscita-
tion; ED, emergency department; HLD, hyperlipidemia; HTN, hypertension;
ICU, intensive care unit; OR, operating room; PACS, postarrest cardiogenic
shock; PEA, pulseless electrical activity; PVD, peripheral vascular disease; RHF,
right heart failure; ROSC, return of spontaneous circulation; SD, standard
deviation; VT/VF, ventricular tachycardia or ventricular fibrillation.

*Values are represented in mean (SD) or n (%).
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Table 2. One-Year Survival in Selected Subgroups.®

#Patients One-Year Survival P Value

Overall 51 13 (25.4%)
Age 72
<50 20 6 (30.0%)
50-59 18 5 (27.8%)
>60 I3 2 (15.4%)
Gender 1.00
Female 10 2 (20.0%)
Male 4] Il (26.8%)
Etiology 84
Cardiac: AMI 26 6 (23.1%)
Cardiac: other 16 5 (31.2%)
Noncardiac 9 2 (22.2%)
Rhythm A7
PEA/asystole 2| 3 (14.3%)
VT/VF 24 8 (33.3%)
Off-hours ¥ i
No 28 8 (28.6%)
Yes 21 5 (23.8%)
HTN 36 6 (16.7%) .02
Smoking 28 6 (21.4%) Sl
DM 19 3 (15.8%) )
Obesity 22 3 (13.6%) 10
CAD 23 2 (8.7%) 0l
HLD 27 3 (11.1%) 0l
Hypothermia 37 12 (32.4%) 08
ROSC prior to on-pump I5 7 (46.7%) 04
Moving prior to on-pump 9 6 (66.7%) 0l

Abbreviations: CAD, coronary artery disease; DM, diabetes mellitus; HLD,
hyperlipidemia; HTN, hypertension; PEA, pulseless electrical activity; ROSC,
return of spontaneous circulation; SD, standard deviation; VT/VF, ventricular
tachycardia or ventricular fibrillation.

*Values are represented in mean (SD) or n (%).
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PACS

--------- ECPR
3
P
- |
77!
a?

T 1] T || Ll T | L L] T

90 120 150 180 210 240 270 300 330 360

Time (Days) After ECMO
PACS|15 8 7 7 7 7 7 7 7 7 7 7 7
ECPR| 36 13 0 8 8 8 8 8 7 7 7 7 7

Figure |. One-year survival of patients treated with ECMO for PACS
and ECPR. ECMO indicates extracorporeal membrane oxygenation;
ECPR, extracorporeal cardiopulmonary resuscitation; PACS, post-
arrest cardiogenic shock.

Cardiac Arrest
51 Patients
ROSC NO
PACS Refractory CPR
T/15 Survivors 36 Patients
Chronic/Subacute Acute Myocardial

Nen-h[ﬂ Shock Cardiomyopathy Infartcion

9 Patients 11 Patients 16 Patients

Overdose NO Viral/Peripartum or RV I NO In Caihlab NO
1/2 Survivors 0/7 Survivors 3/3 Survivors /8 Survivors 2/9 Survivors 0/7 Survivors

Figure 2. Flow diagram of patients treated with ECMO for PACS and ECPR. ECMO indicates extracorporeal membrane oxygenation; ECPR,

extracorporeal cardiopulmonary resuscitation; PACS, postarrest cardiogenic shock; ROSC, return of spontaneous circulation.
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AW FT H BIAE T iiide O IE SR 15 B 552 ECPR MBI G
TG RIS R, JF@RSZ AR, PPN & AT
e IR o

VRS

#w® It

AT T A X e ] K 2R B T A O B2 — TR A M BA 1) A
FEHI R4, H 2006 45 5 H #2016 46 H, WWEHS

BT CPR Bia MM bk Lo e LI B85 56 4% CPR I B
A B 0BT 2.

CPR A FIEHE Y&

CPR Wil AARYE Utstein-style 75 FF 8 CPR VW%
i, AFEN Ok AHE. OEBREN S 5H HEE .
R nAH O WO RERR A, 2B/ A RS CPR. H
22 RIS R A D W DR R . IKE H ETEI
(ROSC) . ECPR J51k&E HFE Lk (ROSB) . Lo
Al REJE A . N VEITHERIR . EhkiER. (CAG) Bi#E PCI.
24 N AELER, WKE H EEH =20mins, FRERE. A7
HBER . HEER CPC PR A BEieWr. & I o A
Charlson %3 . CPR HRZEI [R5 SR AN ER — IR 4144
JEFE EMEAKE (=20mins) « ECPR J5 ROSB. Ei# 4
T B A KRG H KO E XN CPC ¥4 A 12 ¢ (3E5
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2i2'E ECPR W& MNAEM &3

KUMC-ED 47 ECPR HIFB1E B35

FERE =18 B D FBER A AT
WA OIERRENA BHiEE O
WREARM CPR). F 8 IR
] TR o J B A5 B 1) 381 45 5 e
CPR).

2 IE LS AN T A 1E AR
ERl . 2% R B A G . T AN
AR RS ERRG . A e R B A RO
JUE 98 4 S BRI B 4 N BB X R R AR
FHEFE A

7B &E NLAE B0 I R A B
FIBE N CPR $:42 KT 10mins 5L &
2 ROSC (=20mins) KM
TSI N ECPR HIANTFUG 53 .
BN ECPR J5/RR1T CAG W& 15
B SRR LR A1E (ACS),

BrRARENL R

MANATRER2ZZEFEHI
O R A5 B e Ah O I 845 (OHCA)
(1) #2532 ECPR HAFE# K T 18 % I A
B (ED . ReEECEZE
PR (EEEE O &8
), FRAPDNRAIGET: i,

K A B R & M 2 TR & logistic 7]
4347, 3 IEROC 28 KA e Ty 4]
R IESMAR BN cut-of (E, AJEE
SEVP O RTINS B A7 s R, @it
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logistic B3t 5 Wi £ 8 oK VAl B A T
IR 25 AR

oF

R
3 BUELAI CPRAE SR

A F N 1300 B &,
78.8%(n=1024) 3 K4 OHCA, 21.2%
(n=276) 7EZ|iLZ02 =m0 AE
Bz, HA 111 4 (11113000 EH
%% ECPR, 21 B EAF1%, 90 15
TS, IXEEBE I ZORIAT CPR AHK
B WK 1,

PR R R A PR Y

log(p/(1-p))=1.402-0.076( £E % ,
%)-0.033*% (CPREFLLHTIA], /A
+1.754* (AE ] — R ROSC & 1)
+2.490* (CHUGLEHLED)

T ECPR 35 H B A A7 1 VY
MREAETE: FR=56 & (3 4,
OR 7.57, 95%CI2.04-28.16) , CPR
FRaEmta] =55 4340 (4 4, OR 13.73,
95%CI 3.04-62.03) , B Xid %3
VF/VT 8{ PEA (3 73, OR 8.3, 95%CI
0.98-70.64) A1 ECPR #iBR7 ROSC
(34, OR 8.3, 95%CI 1.97-34.98,
W 3) o P HBE A A7 AL ¢
8 0.875 (95%CI 0.798-0.930, p <
0.001)

S
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JEOHCA, 1ZM AN} F B FHECMO%
Bl Bk Z i PRAS B AN 56 25 45 1)
SUSCPREE B A A

A FHER56 % & 212 BB Ak
B R A O SRS (1) 43 FAE, TR
O F B4 B FHHECPR Y R £ LL66 %
RFHE, XAET 202 BRI a2 &
FHWRMEAR; 4, Maupain®sig
H =S 2 OHCA 3 CCPRA J5 H 1
ARG I RENER R, M

ECPR ¢ KAEWS LR oG 258 dE

MR CPREFSES [A] K LIl ECPR
BIRUR: 30-6078h N A AFTE,
55.5-807 1 N AT e 2= 15t B Rl 42
RBIFERIE . A FTATF H CPR¥FELNS
[ /NT-550r Bh & BB AR s ARG 1
Al 35 2 — . Debatyf]Meta7y Hr33 45
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E R EE KR
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Wi 1) B3 AHEFEECPR.

ECPRAHENHT H LK E =2
ECPR & E A7 3G B T R 38 2 — o
CCPRAT$2{L25% KO EF H, &
& [JCPRA] N E B8 B SR tA S
7. ROSCHED TR CHE R HEF: Fr
BRI [A]

IRFLER K F A S pHIE £ W, T
ECPRAFIE & - ABilf M4l & &
H5WEMXK, HTECMOJEM A
ECPRJE ekl BN EH
TR, AT B SIE T B4 2SR
e MH AT R . ECPRJG V3
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JIRACTIMST R R

8RR

1B R R E B0 B A EREATLUE
U1K K 1 S L % |
AR, TCAHMEIAE; 2. ECPRIGAEM
MRS, [ OEBRE BEEHEPNA
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FebnBIHEL . ECPREVIBAEELYE H o7
BILC I R 5 Bk B C RN [R], (HH
7 B0 IE R4 B T 818 = Al T
3. MECLSZS /M &2 2 771
(1], CLFE BB 34 i« B T CPR AT 2L,
B O IR BRAS I IRl YR 97 5 %8, EMS
& ZFECMORIBA I 256055 4. B
SEIG W FRARE AR TN R A H - Tevk
Al .

st

& ®

AT, HE#E /N, CPR FREERT
[F]%Z, ECPR HiBhwT H EMEH K E LA
S e 30 IR RIS A B 308
FETU ECPR BB 3 A7 0% th B ) 3 2
RIZR . e AU B T R a2
CPR F&ERE M Z2HEN ECPR
PPE RS

KUED CPR registry : May 2006 ~ June 2016
(m=1300)

Exclusion (n=306)

Age <18 yrs

|| Arrest due to trauma
Do-not-attempt resuscitation

4

Patients with cardiac arrest at the emergency department (n = 994)

v
Extracorporeal CPR (n=111)
|
v v
Survivors Non-survivors
(m=21) (n=190)
' v
CPC <2 Organ donation
(n=17) n=1)

Fig. 1 Flowchart of selection of study patients and cutcomes
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Table 1 Patient characteristics and cardiopulmonary resuscitation-related parameters

Total (n=111) Survivors (n = 21) Non-survivors (n = 90) p value

Age (years) 5504152 470+ 148 5794 146 0003
=56, n (%) 53.(47.7) 161762 37 (4L.1) 0004
=56, n (%) 58(52.3) 5{23.8) 53(589)

Male, r (96} Fo{71.2) 17(80.9) 62 (68:9) 0272

Location of arrest 0777
Cut of hospital, n (36) 82(73.9) 15(714) 67 (74.4)

Emergency department, n (%) 29(261) G6(238) 23(256)

Witnessed arrest, n (%4) 95 (85.6) 20(95.2) 75(833) 0298

Bystander CPR, n (%) 85 (76.6) 19(905) 66 (73.3) 0151

First documnented rhythm 0055
VEAT, 1 (%6) 53 (47.7) 14 (66.7) 39433
PEA, n (%) 3z(288) G (286) 26 (289)

Asystole, n (36) 26(234) 1{4.8) 25(27.8)

Charlson comorbidity score <2 Q7 (829) 18 (85.7) 74(822) >000

Presumed etiology of arrest >.999
Cardiac, n (%) 104 (93.7) 20(95.2) 84 (93.3)

MNon-cardiac, (%) 763) 1{48) 6{6.7)

Time interval from arrest to CPR start by healthcare provider 3{0-9) 4{0-8) 0987

CPR duration, rmin 56 (37-81) 51(34-55) G61{42-89) 0022
<55 53{47.7) 16(7632) 37 {41.1) 0.004
»55 58(52.3) 5{23.8) 53 (58.9)

Any ROSC event before ECPR, n (96} 39(35.1) (524 28(31.1) 0066

Re-amest after attaining ROSC = 20 min, n (%) 26(23.4) 7(333) 19(21.1) 0.258

Continuous variables are presented as mean + 50 or median (interquartile ranges). Categorical variables are presented as the number (%) of subjects

CPR Cardiopulmonary resuscitation, VF/VT ventricular fibrillation/pulseless ventricular fibrillation, PEA pulseless electrical activity, RO5C retum of spontaneous
circulation, ECPR extracorporeal cardiopulmonary resuscitation

Table 2 Post-resuscitation care and outcomes

Total (n=111) Survivors in =21} Non-survivors (= 90} pvalue
Initial laboratory data on sdmission to EQ
Serum hemogicbin grdl 131E2S 5232 1261234 <00
Platelets (207716) TE1S& £ 855 wes+m3 1801 £ 845 QA00
Sarum lactte®, mmoll 124453 AEE 4T 124454 0870
ArterizlpH” 74 2020 108 £ 023 7024020 0300
Serum hicarbonate™ mimol/L Tat+ a1 143£532 165 +62 0745
Base excess”, mmolL —146 68 —i53+70 144 £ 70 D635
Bload urearnitrogen, mgydL 156 1597 168+ 65 n:+209 04933
Serum creatinine, mgidl Tax20 13203 ¥R 0405
ASTRML L5 208 £ 214603 0gez
ALT (L) 168+ 506 187 £ 724 163 £ 555 0847
Tl Bifirutsin, mc/dl Qa4 05 oeE03 DEL05 B.750
aFIT fsec) 585 £450 521 £ 455 GO0+ 450 0,484
PTIING TE3 £ 109 125+ 045 173 £239 0340
B8PS H scome” a7 gats EEE ] 0004
MNAP = &0 mmHg, after BOPR 2555 19 (905 A3i4TE <001
Subsequent intervention after BECPR, A 9%
Coromary andgiograghy AG(E0L) 150205} JoFra L2
Perostaneous comnary intervention SR 136750 A5(51.1 0372
Therapewtic hypothermia, r5) ITRTS G424 22344 ona
24-hstervival, (% B3 REE) 211100 420467 noa?
Tiere from asrest ta FCPR, min &1 47388 56 (3455 74451 Q047
ECLS durstion, b 2B -8 75 42-124) 12448 <001
Haospital lergth of sty days 1406k 3001554 002 =001
Cerebral performance categony w201
Tar2 17 (F5.3) 178100 Q
Jord 5 M5 40190 1411
5 forgan donation) 188 o 1.1

Continuous variables are presented s mean £ S0ormedtandinterquartile ranges) Categoncal varizbles are presented as the number (o) of subjects
EDL erergency deparment: ECPR, extracorporeal cardiopuimanary resuscitation: MAF: mean arteral blood pressure; ECLS, extracorporeal ife support
2 pisasured in 12 sundvors and 75 Don-survivars
5 Messurad In 19 surviors and B5 non-surdivars
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Table 3 Multivariate regression analysis of prognostic factors for survival to hospital discharge

B coefficient 0Odds ratio 95% €l p value Score
Age = 56 years 202 Zd-28.16 0003 3
CPR duration = 55 min Z62 I04-6203 <0001 4
First documented arrest rhythm:
Asystole i}
VE/pulseless WT and PEA 212 098-70.64 005 !
Arvy ROSC svent before ECPR 243 197-3498 0.004 3

Cl Confidence intarval, CPR cardiopulmonary resuscitation, VEVT ventricular fibrillation/pulselass ventricular fibrillation, PEA pulsaless alactrical activity, ROSC ratumn

of spontaneous circulation, ECPR extracorporeal candiopulmonary resuscitation

a oofF
Secatvity 85 7
an Specitcay 822
| Getermn =1
60
£
=
i
o
-
940
20
o | Ty B
0 20 40
100-Specificity

b100—

Sensitivity

9

Cefterian | <=01

o 20 40 &0
100-Specificity

Fig. 2 Receiver operating characteristic curves for predicting survival a The prediction scoring rmodel. b SAPS 1|
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Table 1 Patient and event characteristics

hSE

All eCPR OHCA eCPR IHCA p Value
Number of patients 133 58 74
Age, years 587+26 501 +40 656+ 27 0.001
Female sex 25.6% 186% 3% 0.102
TIS5-10 score at admission 21518 224+21 210+ 25 0.462
SAPS2 score at admission 481+34 461 £68 400+390 0428
Low-flow time, minutes 596+50 722474 496+59 0.001
No-flow time, minutes 26+08 S54+15 03+03 0.001
Preexisting conditions
CAD 57.1% 49.2% 635% 0119
Arterial hypertension 40.6% 330% 622% 0.001
PAD 10.5% 85% 1200 051
CoPD 7.5% 5.1% 93% 0357
Other pulmonary disease 4.5% 17% 6.7% 0.170
Liver disease 9.0% 1.7% 147% 0.009
Kidney disease 271% 16.9% 35.1% 0.022
Diabetes 27.8% 220% 324% 0203
150 | . SE— 150 —_—y 80 P 50
i . 0 60 “ g -
£ : £ 20
) — || s
[ ; o N o . . m — } ) \ ]
& & 620 20-45 4560  60-135 0 ad 100 150
survival CPR duration (min) Fig. § Estimated MW::::: fej :T,!f:mﬁ‘,"memmm
Fig. 2 Scatterplot of low-flow fime in sunivors and nonsunvivors n 14 33 43 43 oxygenation (eCPR) patients after every given low-flow time {red

(** p=0003). Low-flow time means duration of mechanical
cardiopulmonary resuscitation before full extracorporeal membrane
oxygenation suppart

Fig. 3 Scatterplot of low-flow time in out-of-hospital cardiac arrest
(OHCA) and in-hospital cardiac arrest (IHCA) patients (*** p = 0001).
Low-flow time means duration of mechanical cardiopulmonary
resuscitation before full exracorporeal membrane exygenation support

Fig. 4 Mean survival for extracorporeal cardiopulmonary
resuscitation patients after 6-20, 20-45, 45-60, and 60-135 minutes
of mechanical cardiopulmonary resuscitation (CPR) (*** p=0.001)

-20 -

ling). For comparison, data from Goto et al. [16) representing
survival after mechanical cardiopulmonary resuscitation (CPR) are
included (dashed blue fine)
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Survivors Non survivors ‘Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen 2008 35 46 62 89 18.1% 1.39[0.61,3.13] )
Dennis 2017 5 ] 5 16 62% 2.75[0.51, 14.86] _—
Han 2015 4 7 10 30 63% 2.67 [0.50, 14.29] —
Haneya 2012 8 29 17 56 14.1% 0.87 [0.32, 2.36] -
Jung 2016 2 22 18 81 7.2% 0.24 [0.05, 1.13] = =0 —
Kagawa 2012 10 15 13 29 96% 2.46 [0.67, 9.03] S [ —
Park 2014 18 48 24 104 20.2% 2.18 [1.05, 4.56] [
Shin 2013 g 2 16 65 13.2% 2.51(0.88.7.13] f
Stub 2015 12 14 7 12 51% 4.29 [0.85, 28.26] T ——
Total (95% CI) 210 462 100.0% 1.65 [1.05, 2.61) -
Total events 104 172
Heterogeneity: Tau® = 0.13; Chi* = 10.98, df = 8 (P =0.20); ¥ = 27% 0.05 02 5 20

Test for overall effect: Z = 2.16 (P = 0.03)

Fig. 2. Pooled odds ratios of survival to discharge associated with initial shockable cardiac rhythm among IHCA patients treated with ECPR.

Non survivors  Survivors

Survivors Non-survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen 2008 432 199 46 621 279 89 21.1% -18.90(-27.07,-10.73]

Haneya 2012 3 26 20 59 37 56 7.7% -23.00[-36.54,-9.46)
Kagawa 2012 221 127 15 351 201 20 14.8% -13.00 [-22.74,-3.26] —
Park 2013 132 159 13 267 322 56 96% -13.50(-26.58,-1.42] —
Park 2014 31 17 48 46 26 104 29.3% -15.00[-21.94,-8.06] —a—
Shin 2013 256 143 20 47.2 264 65 17.5% -21.60[-30.57,-12:63] T
Total (35% Cl) 171 399 100.0% -17.15 [-20.90, -13.40] -3
s T O O B e TR T i T R
Heterogeneily: Tau? = 0,00; Chi* = 3.26, df = 5 (P = 0.86); P = 0% 7 R UM T

Tesl for overall effect: Z = 8.96 (P < 0.00001)

Fig. 3. Pooled mean difference in low-flow duration between survivors vs. non-survivors for IHCA patients treated with ECPR.

Survivors Non survivors
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Dennis 2017 52 3 9 102 48 16 29.5%
Han 2015 77 28 7 101 44 30 37.6%
Jung 2016 49 55 22 102 67 61 32.9%

Total (95% CI) 38 107 100.0%
Heterogeneity: Tau® = 0.68; Chi* = 2,65, df = 2 (P =0.27); I = 25%
Test for overall effect: Z = 4.30 (P < 0.0001)

Survivors Nen-Survivers

Mean Difference
IV, Random, 95% CI

Mean Difference

-5.00 [-8.06, -1.94] —
-2.40 [-5.00, 0.20] —
-5.30 [-8.15, -2.45] —_—
-4.12 [-6.00, -2.24] e 5
“10 5 0 5 10

Survivors Non survivors

» Survivors Non survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Haneya 2012 73 62 29 126 841 56 528%  -530[-8.40,-2.20 —
Kagawa 2012 13.3 175 15 127 841 29 58% 0.60[-8.73, 9.93] R
Stub 2015 87 49 14 12 42 12 41.4% -3.30[-6.80. 0.20] —
Total (95% CI) 58 97 100.0%  -4.13[-6.38, -1.88] -
Heterogeneity: Tau® = 0.00; Chi* = 1.75, df = 2 (P = 0.42); P = 0% S 5 ]

Test for overall effect: Z = 3.60 (P = 0.0003)

Fig- 4. (a, b) Pooled mean difference in blood lactate levels before ECPR start (a) and after ICU admission (b) between survivors vs. non-survivors for IHCA patients treated

with ECPR.

Survivors Non survivors
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