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[Abstract] Cardiac arrest is a critical condition with high incidence and mortality rates. Currently, the cardiac
arrest rescue system in China requires further optimization in standardized protocols and multidisciplinary collaboration.
To address this, the Tianjin Society of Chest Pain and Resuscitation led a multidisciplinary expert panel to develop an
expert consensus on adult advanced life support (ALS) based on evidence-based methods, including systematic retrieval

and screening of the best clinical research evidence. This consensus aims to provide clear, actionable, and standardized

guidance for ALS clinical practice.
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FORE S F RS A R, (b O SRS 5 O i
SRR A (2022 B BEEE ) P Y, 2020 4F
L R M R X 3 28 2R PR T IR 55 (emergency medical
services, EMS) 212 B9 B /M O #2815+ (out-of-hospital
cardiac arrest, OHCA ) & J5 % K 97.1/10 J7 , 835K 45
b X BEAEHCHE (22.9/10 73 ~ 80.6/10 J7) Bl & |7t ;
HBEAAF R 1.2%, M DI RETiUR R A4FR 0.8%. K
NBE U35 (in-hospital cardiac arrest, IHCA ) Y
KIRFEN 8.4%0, 45 52 U il 52 I (cardiac pulmonary
resuscitation, CPR) £ & H F i 7 K & (return of
spontaneous circulation, ROSC) 4 41.1%, 30 d 4
FEH BERR 9.4%, HBE 30 d DI RE TS R 4%
1 6.7%. L FRELOHBRFROR A R O RAFH B

PEEJE AR IZTT IR . 2= BHMEL I S5 )7
T 1 DA, WA A R I 6 1 N e
1 32 ¥ (advanced life support, ALS) Ilfi PRSZER I
1 EERHKIDHELRE

11 SEEHE A e ARG SR ALS T5K
AR, Ry ALS I PR S e 4R AT i . T HR AR A M Ak
55
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1.6 SCHREG 2R Sk « AL A IE IR B Ty
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B FEPATEE RGN Meta 437 | BEHLX R
RIS BAIIBSE 191 %sf REAFF 9T 55 . B 11 DR ] R
Byeh 2 ZUEHEPE O 2 AR D1 ST A bR | S 425
i e SCHR , T e 58 U HEAT 45 R LEXT SR, anid o3
e, A IO G — R RS 3 A% 5, B IR 0
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1.7 SRRV SR R oy g ARl R
ST | E S TR (grades of recommendations
assessment, development and evaluation, GRADE)'®’
X A i DA ) 800 ) T B0 5 £ B A 7 o B AT 0
(£ 1),

F1 A ALS ERFEITIETRKF SHEREFEE 55 RirkE

GRADE 434 fiik
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m TR (B0 — BT (B0 A5, IFx—Lef )
T REA FIRAEERGTT , A (]
EfEKF- 224
A BURRIRT 2 A DU R Lk 242 B
B B IR F— A BRI IR g s A K AL BRI T
c B IR T IR W/ N Il HERFE BCRIE

1.8 R E WAL A - il R G BIEE . 45
PN A e T I TR R I IR S % 28 56 4] UL 4 A DL o
2025 4 10 A 25 H R L K mif), LUk gl 62 &8
ORI, SR TS VB A ST, 2R R B 58
Jo B R AR IR, W R 2 | S S T
YEbE,

1.9 SERMERE  HIGARUS , Rl 4R =R,
BIFLFIEW 2 RGH RIPF R S R R
BRSPS RIS

1.10 MR EHT R e, TARAL S ReEam

S AR AT 1 | T DI 2 B 0 A 1 B LI AR S
B, S W VPG AT B L P, A
N BT B DR S TH A 2 B A 28 S e Y T i A v PR 52
B S RHABTTEK, gl RO SRS A Rp 2 . AT HERY
Bo

2 HEEERRRE
2.1 HIpIALS
201 CAEREE R IN ) “6HETSC” (AR
2001 0 RS A IR . U R 45 TR B
Z, BURE a4, W K2 AR TP P )
I 4k B AT 390055 (R, AR SRR AL 2 Y “SHST” i (R
4326 IERE B BT T 8% (hypoglycemia) ' *l
@ i (rauma)" "' 1 5 2 45 gk A sen
BB U6H6TSC” 7y 28 R Hio % &R 4L A 4 - 6H
i 1M %% & (hypovolemia), % %/ (hypoxia), fig
7% (hydrogen ion excess), 1% / & 4 Ifil %E (hypo-/
& & & (hypothermia), & IfiL
B (hypoglycemia) ; 6T : 5K J1 ¥ <} (tension
pneumothorax ), > I H ZE (cardiac tamponade ).
# W (toxins), i # ZE (pulmonary thrombosis ).
it R 3 Bk G k) 1L #2 (coronary thrombosis ), ]
153 (trauma ) 5 5C + fiil fil§ 9% A (cerebral causes), />
WL %4 (cardiomyopathies ). & 5 5% % (conduction
abnormalities ), J& K V£ 5 # (congenital anomalies ).
LERZ Y% (commotio cordis ).
2.1.1.2 RN AR

AR I - AR U C WIS S BOO R R 1 —
AL R, LA 2025 47 3£ L0 E P23 (American
Heart Association, AHA ) 85 AWK HA1 A “SHST” HE
R — 4y AABFSE S, CPR G v 2] 1 AR i p
L FEHE R ROSC R

A5 - B ORI (traumatic cardiac arrest,
TCA) FEAFEER NP L, 4 ) 2 1 e VA4 i 1Y)
PRI L 7 TR SO A5 AT S R0 O A B £
PRI, B R R
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PR O A S R 8 BB 1l T P (U QT 5
AAE Brugada ZE & AIE) 5] 2 G RINE ]|
HIESBCOAHIRET W O TR S R E R R 2
— L @) SRR AT SRS P CERS |
RSN 728 L K S 15 55, X SR WRHIE 5 7E 40 48 BB &
PR, A 27 R O AR O™ I I B ) A 3L
DR ) DD - 55 TR0 B
GEIRWARBNRE | AE 28 A 1 g o AT M A0 iy X3
AR AP O 3 £F B SRS B , AR N Do 7=
DIEILLEBAE, ZIERZ W T DB s i,
SR AAEB RS E B R 22—

RRY RFEBTIA, BTESR SO TRy ]
PR PREON A, DU ST A7 b8 1697 . FEAS [
DRBEIRARAE N s IR v] BEAAAE 2 5, IR fE R
A 7 FH B AR A 24 b S o 155 190, SR 37 K

EAFTE DL 1 . CPR G A, i A [ B4 P
F709 “SHST” 0] 3 I HE SR LA 15 A “6H6T5C”
PRS2, LATE 4 10 M TR 0 7R R R4 7 B X6
AP, CUEHESFEZ : B AR : 1)

2,02 5 RR B TE I - 2025 4F AHA T RIRK
BT G2 (European Resuscitation Council, ERC)
e B A ASLL et At %7 FE 22 el A 0 B LA
DN

2.1.21  HIERZ2WiE R -0 E (electrocardiogram,
ECG ) J& U 795 BR A5 0 1] S BEAR 0 d T 2 1) W I
B DR R O T i O R QO £P R
okt B PO sl ) A ] L O (T e He s
O MEFE), 2025 AHA 57 F 5 0 P R 15 1)
], ZEA T CPR BYHITHR T, 25 F & 1Ll A i
A P& AT R PR 25 RV ES 8 75 (point-of-care ultrasound,
POCUS) Wi il i 14 7, 2025 ERC 57" S 5
TE 52y 3k A5 v A TR 55 45 (point-of-care testing,
POCT) BEATHRIE 2 W, 4 1) 2 X R A o R A | 1 <
S AR A ) BB

2.1.2.2  ABEIEOAR - FFOR ALK (end-tidal
carbon dioxide, ETCO,) Wi & P-4k CPR Jii i Ml UG
AIFT ROSC A H 2 T R, /& AHA HI ERC 151
HELE PR UE NI T H . ETCO, 5.0k (cardiac
output, CO) Fl 5 JJk ¥ 13 %5 VI AH 5, 24 ETCO,<
10 mmHg (1 mmHg=~0.133 kPa) B} 75 75 2257 R
LESTIAN g

k&7 5K & (diastolic blood pressure, DBP) : il
A BN BN I SIS, A PP e IR T ) DGR A o

Jer Rk SE AN EE (regional cerebral oxygen saturation,,
190, ) : # #F IT 2L HMETE (near-infrared spectroscopy,
NIRS) X rSO, HEAT 4530, L AR R AR B
XA R ARG ER W I A5 v n] RLPAS CPR o | Tt
ROSC I R 5 L H IR

Zz /& & B 5 i 3 Bl (transesophageal
echocardiography, TEE) : 7 ALS H} [] , 28 Jik i 75 .0
3fj [ (transthoracic echocardiography, TTE) 57 #| 4%
B AR BRI, T TEE 720 75 58 45 52 55 v A7 AR A0
L2 e, TEE RESCR LA IE | 3K T
S B B IREE AR IR A AT A 3
FrE 200 Hak, TEE REWUD I S e i v 1B iy
[, S B WL 0o IE T 3y LA 8 4 Ao B DAk e
Jidt s IR, TEE ] 2 1 Pl 0 IE T RE R & 22
U2 i H 8 (left ventricular outflow tract, LVOT) 1#
B, R WA S TR AN 25 ) o IR R AR Hl . LA,
TEE if n] ZE /RS ME T 484 (extracorporeal membrane
oxygenation, ECMO ) 1=t &t WL Co I B2 il i 3 g 2
AR BPR ECMO VR I BIA R e ek . FET i,
TEE 32 ¥ Ji 51280 S i T2 . A7 2 0
1 FE BrARHESR N JE— 20 A4k s 0 B AR W 755
G IR AR I RS ST IR R A
Rtk

PRI 2 AR D RS S g R v, 25
4 POCUS, POCT, ECG ., ETCO, . rSO, % TEE % £ fh
I B, PR R0 AT PR, 95 5 S 5 R, i
CPR Jitht. GIFEfR2Fg% : B, #EAFS55% . 1)

2.1.3 EHHIBEN 2 RS 8 1) - ZI5
I ZERIR LA R EROR” B, SO
B2l (cardiac arrest center, CAC) H B TH &

FRHURGE P BB HEEAMYISI TR R . Q2B
TEGHRE, G BRI 5 = PR, SRR
FHE I e A e AR A IRAE e 288 E hRE. LW
FHEE I RO AR R | L BRER S FI 292 2%
5 ik A AR IY (percutaneous coronary intervention,
PCI) $5AEPEAL, A1 %00 PR R 3l 1oz =
AHA 15757 HERE A A 2 0 A2 9L, R 4R
i ROSC ¢, AT 7E PCIARAEPFAL J5 R 22 PCL &
FH o il 2 95 WL, 75 4R S8 i 145 TR AN 52 W) 1 52 AR
T e MERY R T , 447 B v A 19 00 | K ] 3
FILC JIETE ML . Al 2B BRI 325 B AR AR 45 31
(targeted temperature management, TTM) J5 & | 8 &%

I DIy R M D00 vl P ) R 22 B DA , B ARl 4R
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PRSCRFIAL, PR B R . A SRR I 1
I PR O PR BRASE [R R0, BBl ECMO B A 3
VE R AMAE T AAE AL PR LM WA A= A A AE
RO G S I I SR . R BT
REARRSZ 5 0 0] A AE AR

Beni k. IBIIEAEEE . RalTiL.

5 iR CPR /R fi 2
il S URBLED: e G LIF OBV ey
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Beh
|
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|
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e 7
Bz i @ A
2w opox B Aoy ® L E % om ICU
NSRS M A | ralie S w7 A
Bk oas & B YOG om E Mm@ TR 5
"o a w4 oz Wom g % % ow B
% % E fo (13 b2 !
1

H  SBAR NHEUIR - B8 - PP - #BGAE T,
1CU A TCRE W B s

1 LEREE SRS PMERRR

AR AR REIE R e W, S5HF CAC M 1L,
FARRIOITE OHCA BHEFLZ 2 CAC 0, ol B
AR SRR 2D RE TS o — W0 o 36 TSR |
It 147 943 {535 (1 Meta 73BT 71, TCig R ] il
CAC 7E 3, A TE CACIRYT A 30 d B Be i A
TR (G e e (adjusted odds ratio, aOR) =
1.92 ) e M2 D hE R 47 AE A7 38 (aOR=1.85) 4 it 3%
P, Hoh ) A vl R B R BE TR H AR
15) S S LA Z E o X 1) =1 YAl 2
B TEA s AR R B T, CAC BRSSEit
J&5 90 d FETZEAS R A2 235 Ja U i 2 B AT (RURS:
[ (hazard ratio, HR) =0.73, 95% 0] {5 X [i] (95%
confidence interval, 95%CI) }y 0.54 ~0.98 ), F 1H £
GiAk., @ B 1Y CAC 45 BT s f o P R M 42
WG seah, 2 R (0 E bR A IR 4 2 B
2> (International Liaison Committee on Resuscitation,
ILCOR), ERC, AHA J'7 " /2L 1E 50 AT CAC IAIIE.
P — I A E MRS BRI, CAC MBS M4 ) BE
SR E BN 71% T+5 87% , B ZHWHFEIES: CAC
RESE =g Hh B 2R A7 30 ARSI 1 Fn v A B 5 e R
(lfAST CPR) FE s 2 B 7 i 9

PR, 10K OHCA I3 B E I e kkis 2
H.4% 24 h @12 PCL. HARMIR A B ECMO SZHFfE
TR CAC,

PEFE R UL 3 HEFEA SRR B B ST CAC, JL
RS LR EIEEFR O AN A
W/ AMBE L RREERE | IS SRR A B AR K,
P8 120 VCHRJS 5 min WIAIBAEIAL. (UEHEAEL : A, HE
EEH 1)

214 ZYNBIT

2141 HERR: B ERREZE -Fh o M1 B H
AR BRSO o RO W
A0 JEL I AE, 4 s 7k Jik RN ki 8 73 1 (cerebral perfusion
pressure, CPP), \TTI{E 3 ROSC, 2025 4F AHA 7 FI
ERC #5755 "™ W48 1, %t T Tk #3531 (pulseless
electrical activity, PEA ) 5 AN AT o /00 A 900 47 3R
fERE, NIRRT EIREER( mg, 5 3~5 min
100, it — W 23 M 2 W, 7 22 1 16 4 CPR
(extracorporeal CPR, ECPR) B OHCA &35 H, Be Hif
i S R 3R AT S 4 S ROSC 2%, {H oK i3
ST 5 I HBERTZe 75 LR 0 R e R B &
FI) A B B 14 B[] () Py S 5 S, 5 HL7E 313K R B st
FI AR A pH A 5 i FLER K F 0 2
[ HL X IR 56 (randomized controlled trial, RCT) %
B, Rl R A AT e B ROSC 2 (H ) B s
TER M2 h gtk 36 7 T 22 7 L2 720
LA MES T ECPR H R IR R BRI A
Wi, Garcia % HF5¢ 7w, 764532 ECPR A4 R
b AR R EIRER (<3 mg) M L)
(>3 mg) BRHF WA TS HELF. Lamhaut 2
IR, He52 <5 mg B LR R A ECPR BH 447
R EE R . SLE AHA A1 ILCOR 83 1 A 45 H B
B ) B A AT AL ) 6, L X8y ) ki e A R AT
IR 5 mg IR EARER , AT A E
PRI RS

HEAE DL 4 R AN AT BR B O A YO A 3R 457 8
AR R IFIR IS B i M S s ) ik fily |
JERAE R EIRE (1 mg, B 3~ 5 min 1 IR, ##kiE
ST R S RS ) 5 X T AT R B A O R A
S DICSEBRER, B U BR BROR REAK S ARER, D0
BT 5 ERRE ; X500 ECPR B985, HAl
AHEEAE R TR b i B R 5 mg 1Y & )
B LR GRS A SR 1)
2.1.4.2 RS A 22 R A 6 A R TSk
TR B B A AT B, R A 1 PO R
Y. 2020 4F AHA 4555 HE A, X o
1A Tk O Bl B B0 AR B, AT 25T A
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i, T 7% 300 mg, 55 2 YK 150 me HHbKIA ST, Bt
1] ROSC HHMABRLEAFR . 7EMEE OHCA/THCA
55 20ME O WUB A DG, 1 22 PR AT AR Ay frie L g
B & PE. Kudenchuk %“ﬂ SRR o T
TE OHCA Hh 5l FHBT O AL IS B 2500 L, f R
LR % ) 2R PR BB 5 ROSC 3%, [H0 k36 fE
B AFR S TS TC BACE . 2021 4 ERC
FERE A, 0 SR MR, AT L) S A R &2
+MH.

HEFETE DL 5 o XSEMEIAPETC bR 2 Mo sl i e e
OV ELFEURE ] bk o FH IR , 2 SR AT T i
A 2 R R, AL DR (5 R 3 B At
HE L PO AR H 25 GRS . A RS
e 1)
2.2 ECPR
2.2.1 ECPR ifi FI1E 2 5 0 KB L : ECPR J2 48 7
TR B AT 3550 R RE AL BRI ETHR R, X AR
4t CPR (conventional CPR, CCPR) AREMKE H .
R DB AR AR A B OB R,
e 53 ST it F Bk - 3 ik ECMO (veno-arterial ECMO,
VA-ECMO). #2387 B (I 30 S B A S F R . 5
CCPR #H [, ECPR {67 1O R 45 f8 & ROSC 1
R B AR B 2 I REK A R IR 4R
w5 BERESS S 3 ECPR 1R bRERYT (2
ILCOR &3, X T4 1 855, TR J& OHCA if &
IHCA, 4§ CCPR KRB B TG, [l i) 228 58t
RS B A5, AT % B ECPR VR Rt 16y 7 H
B, [ ECPR & TAE# <70 JA % i
H VAN R R A B AR D RE R 2 T
Pm , AT SEAR I R A

TG 2 ) 5 R R AN O 2 ECPR B
g ekt ARl fet’ A B 37 B 52t CCPR B
TCHETE I H] <5 min J& 520 ECPR BYSEDR &t IR
E 1 s [R] & ECPR AR5 FUS Y 5522 FMUph Sy 100
FEI S R A SO AR ]
5% 45 CECMO %% ML) # i 46 60 min 1> *
H 44 &b A= iy 32 F5 41 21 (Extracorporeal Life Support
Organization, ELSO ) & i 1 IIfa (g B S s R i
A AR B ROSC IR AR5 R, R
I P4 1 IS 1] = 60 min 3 7] 2% &S00 ECPR

WEAE R 6 X F o049k it B i 9 5r
A s 74k Lol ket A B CPR., JG L i 3 1 i [R] <
5 min . A7 73 B [B] <60 min . BT 0 P4 955 R e &, 4

WA ) O P R AT B3, ORI TR S it ECPR
MAFTE M BT ROSC AR | AR 5245 AP R i, 1P
(AT A 6 i) = 60 min, 1 7] % 82 ECPR. 461
i R I O PR B B A BT 14 B DR L R AR
MADIRETUS , AT IE S S AR BRI . IS 359
AR 1)
2.2.2 ECPR 32 : VA-ECMO LIS 5551 & 1M
BT AT, A4S B (2P AR B Il . 30k il 4
FE RN A I 28 255 L A6 5 I 3 ke | 4 4L
e (1L 1 V7o N (I o = £ v
Vet O S AR 1 o o N (B e ST I BT
PeAs KR 5 £ G A L K IS 72 ZEE (venous
thromboembolism, VTE ) 12§l 55405 I A& AE ]{46742”0
P A5 Ry DL, P 109% ~ 70% ¥, BIFSE
FWY, 048 T AT 04 F 80 PR R AL A Lo Pk L AR BB IR
I« A8 B0 K 95 R 5B A PA] ZE 1 i e Ik M 7 S5 0
P IE I 28 | fe FH U n s 24 L A 15 7™ SRR
BRI | 3 N T B A R A

I I A R i P i PR R M L L 2
18 B BURGE B B IR A AR A A AR R 23
Ay F5 A NIRS A FL S AGH ) dote 1. LA A 5 24 1 4 Tt
I W ity VT 545 (distal perfusion catheter, DPC)
] PR IR A 1 IR R AT R ol A= 3 (BN RERAAIR
ﬁﬂa%{sysﬂo

FEAE R UL 7 - X T ECMO B8 fa R, R ik
PEOAIE 1Y A HEAT 2 [ B 8 i e L B H A
Ay v B DR | BRI P TR R A
FEFE , NI e e v RO AR St AR A0, A0 SIS T T
376 Vi VA DA A A v R . R S50 : A,
WS 1)
223 VA-ECMO Hk & 3% 2 5 ' M 2 AUR T
(continuous renal replacement therapy, CRRT) :
ECMO & Y7 IR iR By Be, £ 353 7 2 R A
TNAZERF IR ER . B T REHCEEAFTEB AN
BB, T A AR A BIRAS, K B HAA
i T OR P — BN, TEHESZ ECMO RT3
i, 2B 45 (acute kidney injury, AKI) f) & 4%
g 42% ~ 85% ", L BE R AR T R AR A R0
CRRT 7£ ECMO J & HlA 8 22 i H 5 3 AKT,
T FIVRYT WA Tt . VA-ECMO ZHER B #7
s % CRRT, 1] ELHAF 2 A 1 Y8 47 3% £ VA-ECMO
[ g e, ZEAE FERF I | G ER RGeS B[R], 5 BRI
RNBER 5 240K, RO U, (e dEaS B IIRE
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WA .

JEFETE UL 8 - HfEfF ECPR W], B4 CRRT 21
it TP IRZS A AKL GIEHE S A SRS 1)
2.2.4 ECPR fefE ik B2 R4 (kAU S0 He i
Bl - BRI AR B shZSFLER K K 2% 1 T RE IR 4 fe
A I B (Pt ), W AR S 5 L3 i LB R
05:1~1: 1AM, A7, 4t
P b KA 42079 AT (pulse oxygen saturation,
$p0,)0.92 ~ 0.97 LIF B A " !, 24 ECPR IfL
WEIAFIEE T 3 Limin I, 25 B SRR A2,
A2 RS B ML M A0 O IE 4% R . LS, AR 4 AR
() H 32O BRI A AR 5 1 K, sh S S AL
J125) 5 A IR 25 o R L
FEE ] O, L eE Ikt it &5 mT 3960055 Rl AR B
RF S M AT A TR B, [R5, Lk S A 21 PR
HHREBRER S eah, NS I ECPR (8] #4
ORI =9t c o WL 281 | RN B2 N T Y e
(AR L, e T HCHE A AT B A HH LT, f 4 R P9
I (JTHSRRE 5 X)) 5 M it IF9PAh 2 5 A7
FECALIFIE (] 54 i ] g e 1 sk S % B0 A7
%), B H ECPR S8 e 00 Z 35K S ili 7 1 4 AH X I

Hef# UL 9 - HAT ECPR JC B 5 A3 1L 7 55

it I PR AR LR 7K T R DR R AR . HE I
BERIR M S M= HE N 05 1~1: 1,
IF A 4 A8 A L BBl Wk i A5 AR R B (arterial
oxygen saturation, SaOz) AT B A E s Yk :}’?,ﬂ\:?’f:
0.92 ~0.97. 4 ECPR MLy &8 21 2 LAEREA 204l
U GEF =3 Limin) B, BIA] 25 JE A5 1 F WL 21
R R, I UDULEE 8 35 O Bk 52 IR B0 A it 7K
-, SRR T EPE AL 25 K A IR 25 R . (IR
PG B A . 1)
2.2.5 VA-ECMO ia 17 Hi ] 2.0 DR 3R W - A6 18
A1 E VA-ECMO B[], 35647 9 20 ik i 8 25 35 A2 o0
e thfar, 2 EEFIRHAAR R T, Stk i Ao AL
FE SR I I A% RURS: T e, I AT PR 0 3 R 24 1
WEFEHE I K Fe 028 AR AT A €7

WHoE N, (EHEZ VA-ECMO B 2R JFH 260 %8 Uik
TR IR PE R T AR A O B R i B
(54% Lt 65%), A B 2 O K ms . H ETIG IR
SRR S RPN WA i v = I =) T A B2 &
(intra-aortic balloon pump, IABP), /i A 55 [8] B 4T
fL. E M A B AsER K S R | A 28 H A0 = i B

$e H (Impella), 145 7 2 h I Bh B S 44> ol
R £8 1 S 155 10 FT T H A 118 25 R BN [ )
OV LV

X B AR RIER VA-ECMO #2%, H ML A i
FH TABP DU FEAR 22 0 25 I B fur L 38 067 5K 30 A e
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I AT NG TABP B 0 WA R 58 2B 3 1 A 1
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IABP BE5 40 E VA-ECMO BEREAG O IHME K 52 i 4
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WEARRAER 2 I R B S ATt 2
OISR IESE

Impella 2 G0 & —Fh .00 % - F 30 kAL il i =X
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RS AR R, SRS ] VA-ECMO ML, Bk
A0 Tmpella 7 22 0 %8 Y R B 558 28 Rt 1 44 0
TR () BB AL, SR A R

HEAZ 7200 10 . VA-ECMO JBE i B 0% G
fufar BRI, HEAR I sl A2 O S D800 R, 45 Hhu il
HRAE SR 251, Pe PRI A (8 ] TABP 5% Impella. (I
PEEG BIEEEY: 1)
2.2.6 ECMO Y458« KIS I 2 1F i -5 i
o FEVE A () w5 fE 2R, BB AN YT K, BRI AT
AN, ISR ECMO W&, 5 AKL, &
HERAR AT T 2R B AL R IE A S, LA A
FORA G/ i i R & 2 m A
LIRS A SR e S5 0 RS AR AURS 5
PUEEDR I B 5 A I TC M 7 SR B, (E ML [] 5 8 25 55
RS PR TR PP R ST R SRR R
WEINEE M I AE | 5 AL | ARSE A IRLT R bR, — B
B R AL, PR R S | FT B | A
SR A A TR ZER AL RV, WA B T I 2K 4
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ECMO HA [] 17 7™ A% 3857 JC TR AL /E S5, &
B TIER YL FEAR . ECMO MG YLFE i 0E 54 |
i 25 R 3R BB S B0 Iy, ECMO H B A ] 51
TR AL 5 P W HLAH DG il 2% | DR IS SRR e | B VR Je%
Y R g T PR 50 i 9 JER e AR R R A 2 4Rk
2L O0T00 R e L SR S U 1 S P 2 R R
BRI R A SR T A T R Ay R
WAL A A VI AR . AL R LT
PEDTE 2587, (R A RS BREE T ml 2 A i
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PRV E S B, Kk Wi B8 b I X HRETRYT o

B ALZE AR (XFR R Harlequin 254 fiE 5% Blue
Head %545 1E) J2& 41 JE VA-ECMO 1677 B9 55 4 JF &
i, PRI Ik 5 | I e 2 IOk o 1 S 38500 FFR WO 1) i 7
5 ECMO 3% ) 1fil 5 0% W28 25 -1, 51 & KR A
AN R TR PG e HE T 12 B A3 e K ORD A A
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A | s B I A e IR T A2 B S
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i e ECMO ., 8411 VA-ECMO 22 37 . 38/ IE PR WL S
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VA-ECMO HH 5 B # 28 22 G0 3 AT S B9 R A
FAC R AT E AU, A E B / A R
SR . 22T 25 A2 43T 2B, i L ECMO J5 & JF
R bE | A P 259 | FBCEEZ W . CRRT . LI
K38 L ECMO FifC L3R 55 | AIUAMGE R e 34 i
/AR A | e LR A 1A SR A DG R 2R i K
I ] [ AR 22 Dh R A e e o

HEAZRE UL 11 - ECMO SZRE R 5 BE 1 S 7
Mk R E A R E R &R 5
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R PUBEREA i FD i i A A I R A H
PR PRIEEIE BT RE IR 245, — B R A
I, P F IR KT, GEE SRS B, S
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HEFE T UL 12 . ECMO &Y 43 A ECMO A 56 J&
YR B ) 5 R o SR AL 1R D A e T i
BFV I A A R TR | AR o i AN S (B R R . A
PR A T I B , AN R UL B 1 1 PR 25 . %o
T W A7 AR R e 3, SR R A T L o R
C- )2 i % H (C-reactive protein, CRP), [ 45 & 5
(procalcitonin, PCT) Jf- #4790 i 274557 , Il HEAE 24
ORI 3 T 2 . A EE A5 SRR, I K
BHEBRA T . RS A ST 1)

HEAZ L 13 - ECMO S5 ) 7 25 1 i
SpO,, M ALZEAAERT, AT AE & B B oA b ke
SpO, Y REAIG, S Hsf R e PR 1 2 0, 00 B2 s 45 I
Pk B B kRS AR & . IR SS9 : B,
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HeFF UL 14 . 6 1E ECMO 32457 2 M i 4 47

(acute brain injury, ABD) m &2, 5 i#%E ECMO
SCHFRMG, IR BIFEAR AR Bl 28 R G R AER H Y .
CUEHE SS9 : A MRS 1)
2.3 ALS PRy B
231 HIRZEREGAEH  HHE CPR ERM
AW, B ROSC R EHETH, {1 ROSC J5 st
FAE X 5 ROSC 5 i 2 48 B D RERE 455
fiE (multiple organ dysfunction syndrome, MODS ) F:Z{
AR BILAA ™ S e 4 BRI L R P RE S AR RE A T K
BRI SER T IR, o
RIS IR )5 MODS %235 15 68%, 15 ROSC JA 4L
TR 72%. 2023 4F AHA 52 fE die s oo kin ™
SR ORI SRR e B PR, 75 2R ]
AbRARZE OE L INE | B EAE 2 RGUITRNE . A
ATARNERSE 5 T OT IR R h P BR 45 5 R AR YT, 4E
SERN LR R EE

HEF TR UL 15 ¢ RIS B R A (A PR S B
TR ESS S RSGYT . X TREBE L
B I RERE AR VAR ShiE H 2R b R E
ARTZI2HE HAELE AR D NFE SR P
BEREFPE RE LS ST . GIEESF : B, #fE
A1)
232 MERGHE G : ROSC A B #2)fE
WL e — D EHEMIGIRG S . Fha RS RHIZ
BS LB VAL SR, 5 45 5 I PRARAR A A | s
A PG A | B AR AR A | L R Y hR S
KA 25 Ry DA, DL i ) W i 2 b 22 T e IR
SHAG. RGPS 585 WK 2,
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HEBRIC At 5 R T it g 4 505 R

!

HAE24~T2h: FREEGHEN, IHBLEMEGSOH, EE IR,
PRI T BOHFIGCS; RIGIAEYBREINSE; I 2% Bt {TSEPH A
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SHIRT2 DL b FRKEAT A 2 RO A (FHRTERT4E) 5
ESEP Y IR MR A AT, A, SHELFMRI (DWIFS)
Wt AR (K. EEG, SEP. M@/drkrtdy) .

H: CT A RAHLBZ 4

2 WERRETRIHERESE G ERE

#& P 1 BF @i\‘?ﬁﬂzﬁ((ﬂasgow coma scale, GCS)
i E L 5 2 B 25 Wi o AR HERR SRR T4
JG, GCS VoA B Z M (H. ik T S 5 b i AL X'
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2R R SRS ) B TS A 22 L (E R E v vl
& (electroencephalogram,, EEG) 5 i # % 5l iF —
AU, AR HERSE EEG Wi, S sk 4 £ A e 75
BRI & 1 Bk - i 25
META 1 4 T B 7 2 RS | R S 1 4 TP AR
Ji (<20 uV) 307 B 2R EEG, LA K A 87 & A
(somatosensory evoked potentials, SEP) X fll] N20 f7
JEAPE R R E TR RBUS .

Tk e ¥R pli 1z (magnetic resonance imaging, MRI)
JEPEAh Tt AU A 1 e R TR RIS
(diffusion-weighted imaging, DW1) X} 2 ' 21 ffg 75 P
K s AR, wT L (BN ) R e i = 5 S

WA, E PR R I AL, TR O RIF)S 48 ~ 72 h,
] W i 3 P 280 R PR BE AL (neuron specific
enolase, NSE ) 7K, >60 ~ 90 ug/L Bl A R U5 ™.
R B 1M 25 2 NSE B FH M5

HERERZ L 16 AR O HTBRIT I Bk R 31T
YIG IR 2 R Giki . GCS PF9r <8 /i diyn ™
RA53 0 B VRV S50 P 3 3 ] 2 — 2 S e
ARG R DWIPEAS 451 43 9 3 il A0 ™ i A
RIS 25 Wl 1fi 3 NSE /K RIAE Sk 15 1Al 1
Wi TB. GEJEEY: B ERESS: 1)

233 TR RGHSIFALTEAR « TAI RIS PEAL
T 4 R WAL B0 3 274 b AL IR S VSR A L 17
WRGOG WA SRS ILA 3.

ROSCJEHIZI (0~1h) . EAA GIZh MR A Lesh b <
(&7R) . NUSEA: 129000,
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l
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VIS L2 5
3 (REFROHUR AR S e AT

5200 5 A RE R 45 17 1 B I . (mean arterial
pressure, MAP) AFIE CPP (CPP=MAP — fii N [ )
fr ke, IR IMTE (MAP <65 ~ 75 mmHg) 5 E LR
TR B2 UG s e D HEMAE 5L (cardiac
index, CI) 2 PPl 0o JIE 22 1 850 %8 19 35 2L 48 A, I
e B0 K 2 TR R Y CO. FRZETEAR CI(An cI<
36.67 Los™ »m™) /R A R )R, @il sh ik S48
oft KB5S 5 43 AT H AR W CO/CT, T LA RS i b g

WS TR AT W . FLIR KPR
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JE PO BT EDULPE AL O % T RE L AR BT
HEBRAE A o O PR A5 i LA™ E A D T RE A 4
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PR, B I 2 A O D BE SR W TS AN Al
Z8 Y70 HH O R S (] FR 49 (left ventricular outflow tract
velocity-time integral, LVOT-VTI) J& PEAl 45 8 & 7Y
AR, L — LVEF BRESAS e el D RE AL
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WEAR B UL 17 - HEFE RSO PR 45 F8 3 R AT A )
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PRI E B, AT e LI 3 g 2 il (G
4 B A5 FH 77 (systemic vascular resistance,, SVR ) 55 ]
AR FRT7 o i [ | e DL 2] 1 AR e 2 S A
RAYEZEIIEZR . FLIRIE BRIA8 s = R A R
giki. GIERSEY: A HERES S 1)

A UL 18« BT AT O PR 5 AR R (24 h
W) $e 52 8 A O sl R A, LATPAL G JJUTE 0 2 5 A
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S RWARYT 5 DI REAT) O I R T fm AN AEIE
CUEHE 9L . B S 1)

234 PR RGE IS PEAL R PR A R A G R
(oxygenation index, Pa0,/Fi0,) J& 12 Wr 2 P I 0 &
IBZEAE (acute respiratory distress syndrome, ARDS)
PP A D™ AR B A% OFa bR . HEBRO IR
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. B FEMENGRE (spontaneous breathing trial, SBT)
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WP 7R R SEAEAE A k5405 (PP AR B T ) | ™
ERIE RS A BIE R B - TR |
A T A i 4 473 B ) S A
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EATTEY L B P H R e | T A2 R TR TR B
P03 FH 5. SBT 1 [1] ¢ PR 1 1 45 X (rapid shallow
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105 $ 78 AL ORI, w55 , it 45 & M e PPAl . Tl
P44 1 (airway occlusion pressure, PO.1) S5 BIFE
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T REFREAT , 5 | 0 [e6] 1A PR 4 LA , 0 e 20k 4 P M4
Do RIS, J K i B BT EU) A5 Beds , dosxt
FU b AL A B0 A5 b 22 (R A SR ) S Tt 1l 19, 52
M e Ve S AR, AN, NPE KA R A RE
F18) S I DR e it PR & A A S R L, e A ke
KAz B MEIARE S, T U - i 58 ELAE A P
W, RIS TS

I 19« IR LR S R IF TS 5 2
S LR IS 78 R A A B0 8 550™ B O A
S P W ASE 5 e i T 40 005 2 B NPE 2 9 T
8o AR R A5 B TRV AR R, G HE BRIy 52
RARMAETREMHNRZ —. QEJESFER . C, R
G : Ma)

SHHRRFEER (UEREFHHF) . WHK QLY
B R — K& B2 B a2 B AR CRIEVTAE /R B
FERE MRS R 22 BB m e i (b4 e =
BERAEE BB s AR, I R R B 24
KA MHE BB 2z ®) . hiE A (794 vy BE AR
S—BERECERL) eIt U AR IR Al 2 &
bt 22 R R BRI (R R EBE 2 B, 2R &
(LB RS —BERIRFE MR ER 2R, B (L
ST EZOMAER G | E B REE B RAMNERTE 16U )., Ak
U (VLIRAE o0 N T 55 N RS e 2 BB ) | e b B8 (it
BT RAEMHE S — BB 2 B A ik CHT A RN
BERF R 2 — BE B 22 B ) KR BAL (AL st i AR EE R
KB AL 5t 22 0T B B 22 B A=) e iy (Rl 73T
XERE @2 B ERE), k2 (AR RS — RS
ZHRERE I E R, SR R — b E R R
BEFERD. R (R ARER 22E¥R). IME & (R
T H R BEBE 22 B R L0 G AR AR5 — BE B
AZESR) (BRI E S EEE RPN ER 22 E

SRR AR (R AN A5 — B R B 22 B2
RIS A EE R WA 25 ¢

S25 3k

(1] oL IR R A5 5 0 Il S 954 i 2 5 20 . ol P IR R 45 5 0 i
SR (2022 ARRR) BEE (D). thEITEEA 2%k, 2023, 38 (10):
1005-1017. DOI: 10.3969/j.issn.1000-3614.2023.10.002.

(2] BRmIE , BRI R 92 B 4 B i il 3T 5 i 5 20 B 0], v A
fEYL 2k, 2019, 37 (9): 523-526. DOIL: 10.3760/cma.j.issn.
1000-6680.2019.09.003.

[ 3] Schiinemann HJ, Wiercioch W, Etxeandia I, et al. Guidelines 2.0:

systematic development of a comprehensive checklist for a

successful guideline enterprise [J]. CMAJ, 2014, 186 (3): E123-

E142. DOI: 10.1503/cmaj.131237.

Brouwers MC, Kho ME, Browman GP, et al. AGREE Il : advancing

guideline development, reporting and evaluation in health care [J].

CMA]J, 2010, 182 (18): E839-E842. DOL: 10.1503/cmaj.090449.

Fimi e . TSR | B, A REIRTE R MU T B A

JihE [J]. PAENRIZRE | 2018, 57 (3): 168-176. DOI: 10.3760/

cma.].issn.0578-1426.2018.03.003.

Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines:

1. Introduction-GRADE evidence profiles and summary of findings

tables [J]. J Clin Epidemiol, 2011, 64 (4): 383-394. DOI: 10.1016/

j.jelinepi.2010.04.026.

Wigginton JG, Agarwal S, Bartos JA, et al. Part 9: adult advanced

life support: 2025 American Heart Association guidelines for

cardiopulmonary resuscitation and emergency cardiovascular
care [J]. Circulation, 2025, 152 (16_suppl_2): S538-S577. DOI:
10.1161/CIR.0000000000001376.

[ 8] Goodwin G, Hinton M, Bengio M, et al. A review of hypoglycemia

and dextrose treatment in patients with cardiac arrest [J]. Clin Exp

Emerg Med, 2025, 12 (1): 90-93. DOI: 10.15441/ceem.24.305.

Panchal AR, Bartos JA, Cabafias JG, et al. Part 3: adult basic and

advanced life support: 2020 American Heart Association guidelines

for cardiopulmonary resuscitation and emergency cardiovascular
care [J]. Circulation, 2020, 142 (16_suppl_2): S366-S468. DOI:
10.1161/CIR.0000000000000916.

[10] Bk, FLrer  OIEBRIS I 22 Bih (0] e Rus el
2025, 34 (1): 12-16. DOI: 10.3760/cma.j.issn.1671-0282.2025.01.003.

[ 11] Mommers L, Slagt C. Introducing the C's in CPR [J]. Resuscitation,
2022, 173: 101-102. DOI 10.1016/].resuscitation.2022.02.022.

[12] Fun JRS, Chia MYC. Hypoglycemic cardiac arrest and rapid
return—of—spontaneous circulation (ROSC) with dextrose [J].
Am ] Emerg Med, 2020, 38 (9): 1981.e1-1981.e3. DOI: 10.1016/
j.ajem.2020.05.025.

[ 13] Watts S, Smith JE, Gwyther R, et al. Closed chest compressions
reduce survival in an animal model of haemorrhage—induced
traumatic cardiac arrest [J]. Resuscitation, 2019, 140: 37-42. DOI:
10.1016/j.resuscitation.2019.04.048.

[ 14 ] Pantel T, Neulen A, Mader MM, et al. Impact of pre—hospital
handling and initial time to cranial computed tomography on
outcome in aneurysmal subarachnoid hemorrhage patients with
out—of-hospital sudden cardiac arrest-a retrospective bi-centric
study [J]. Front Cardiovasc Med, 2023, 10: 1209939. DOI:
10.3389/fcvm.2023.1209939.

[ 15] Maron BJ, Maron MS. Hypertrophic cardiomyopathy [J]. Lancet,
2013, 381 (9862): 242-255. DOL: 10.1016/S0140-6736(12)60397-3.

[ 16 ] Nakano Y, Shimizu W. Brugada syndrome as a major cause of sudden
cardiac death in Asians [J]. JACC Asia, 2022, 2 (4): 412-421.
DOI: 10.1016/}.jacasi.2022.03.011.

[17] Peng T, Derry LT, Yogeswaran V, et al. Commotio cordis in 2023 [J].
Sports Med, 2023, 53 (8): 1527-1536. DOI: 10.1007/s40279-023—
01873-6.

[ 18 ] Soar J, Béttiger BW, Carli P, et al. European Resuscitation Council
guidelines 2025: adult advanced life support [J]. Resuscitation, 2025,
215 Suppl 1: 110769. DOI: 10.1016/j.resuscitation.2025.110769.

[19] Kruit N, Ferguson I, Dieleman J, et al. Use of transoesophageal
echocardiography in the pre-hospital setting to determine
compression position in out of hospital cardiac arrest [J]. Resuscitation,
2025, 209: 110582. DOI: 10.1016/}.resuscitation.2025.110582.

[20] Bianconi K, Hanna M, Visveswaran G, et al. Retrospective review of
the image quality of monoplane transesophageal echocardiography
in prehospital out—of-hospital cardiac arrest: a single center
pilot study [J]. Prehosp Emerg Care, 2025, 29 (6): 820-825. DOI:
10.1080/10903127.2024.2411720.

[21] Edmiston T, Sangalli F, Soliman-Aboumarie H, et al.

[4

[

—
wn
[

[6

[

[7

[

[9

[



[38

]

[

138 -

PETRTE RS A SR Ak 2026 4F 4 A5 33 %55 2 ] Chin J TCM WM Crit Care, April 2026, Vol.33, No.2

Transoesophageal echocardiography in cardiac arrest: from the
emergency department to the intensive care unit [J]. Resuscitation,
2024, 203: 110372. DOL: 10.1016/j.resuscitation.2024.110372.
Bonfanti N, Gundert E, Malhotra A, et al. Considerations for the use
of intracardiac echocardiography in cardiac arrest [J]. Resuscitation,
2020, 149: 158-161. DOI: 10.1016/j.resuscitation.2020.02.003.
Yeo JW, Ng ZHC, Goh AXC, et al. Impact of cardiac arrest centers
on the survival of patients with nontraumatic out—of-hospital cardiac
arrest: a systematic review and Meta—analysis [J]. J Am Heart
Assoc, 2022, 11 (1): €023806. DOI: 10.1161/JAHA.121.023806.
Stachel G, Ruft L, Hertenberger N, et al. Effect of cardiac arrest
center protocol implementation on survival after nontraumatic out—
of—hospital cardiac arrest [J]. J] Am Heart Assoc, 2025, 14 (17):
€038688. DOI: 10.1161/JAHA.124.038688.

Rott N, Reinsch L, Bottiger BW. Cardiac arrest centers improve
survival [J]. Curr Opin Crit Care, 2025, 31 (6): 713-716. DOI:
10.1097/MCC.0000000000001322.

Kawakami S, Koga H, Yamada T, et al. Association bhetween
prehospital adrenaline administration and short—term outcomes in
patients with shockable out—of-hospital cardiac arrest undergoing
extracorporeal cardiopulmonary resuscitation: a propensity—score
matched analysis [J]. Int J Cardiol Heart Vase, 2025, 59: 101735.
DOLI: 10.1016/j.1jcha.2025.101735.

Brown CG, Martin DR, Pepe PE, et al. A comparison of standard—
dose and high—dose epinephrine in cardiac arrest outside
the hospital. The multicenter high—dose epinephrine study
group [J]. N Engl J Med, 1992, 327 (15): 1051-1055. DOL:
10.1056/NEJM199210083271503.

Stiell 1G, Hebert PC, Weitzman BN, et al. High—dose epinephrine
in adult cardiac arrest [J]. N Engl ] Med, 1992, 327 (15):
1045-1050. DOI: 10.1056/NEJM199210083271502.

Garcia SI, Seelhammer TG, Saddoughi SA, et al. Cumulative
epinephrine dose during cardiac arrest and neurologic outcome after
extracorporeal cardiopulmonary resuscitation [J]. Am J Emerg Med,
2024, 80: 61-66. DOL: 10.1016/j.ajem.2024.03.013.

Lamhaut L, Hutin A, Puymirat E, et al. A pre—hospital exiracorporeal
cardio pulmonary resuscitation (ECPR) strategy for treatment
of refractory out hospital cardiac arrest: an observational study
and propensity analysis [J]. Resuscitation, 2017, 117: 109-117.
DOLI: 10.1016/j.resuscitation.2017.04.014.

Merchant RM, Topjian AA, Panchal AR, et al. Part 1: executive
summary: 2020 American Heart Association guidelines for
cardiopulmonary resuscitation and emergency cardiovascular
care [J]. Circulation, 2020, 142 (16_suppl_2): S337-S357. DOI:
10.1161/CIR.0000000000000918.

Huang Y, He Q, Yang M, et al. Antiarrhythmia drugs for cardiac
arrest: a systemic review and meta—analysis [J]. Crit Care, 2013,
17 (4): R173. DOI: 10.1186/cc12852.

Kudenchuk PJ, Brown SP, Daya M, et al. Amiodarone, lidocaine, or
placebo in out—of-hospital cardiac arrest [J]. N Engl J Med, 2016,
374 (18): 1711-1722. DOI: 10.1056/NEJMoal514204.

Soar J, Bottiger BW, Carli P, et al. European Resuscitation Council
Guidelines 2021: adult advanced life support [J]. Resuscitation,
2021, 161: 115-151. DOI: 10.1016/j.resuscitation.2021.02.010.
Greif R, Bray JE, Djarv T, et al. 2024 International Consensus on
cardiopulmonary resuscitation and emergency cardiovascular care
science with treatment recommendations: summary from the basic
life support; advanced life support; pediatric life support; neonatal
life support; education, implementation, and teams; and first aid
task forces [J]. Resuscitation, 2024, 205: 110414. DOI: 10.1016/
j-resuscitation.2024.110414.

TR EL DA R Z N T REAAF SR
Ll 22 51 2 . ARSIl A2 5 SRR B (2023 Ji) (1]
B 2SR | 2023, 32 (3): 298-304. DOIL: 10.3760/cma.
j.issn.1671-0282.2023.03.005.

Perman SM, Elmer J, Maciel CB, et al. 2023 American Heart
Association Focused Update on Adult Advanced Cardiovascular
Life Support: an update to the American Heart Association
Guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care [J]. Circulation, 2024, 149 (5): e254-e273.
DOI: 10.1161/CIR.0000000000001194.

R AR I AT . ARSI I8 il 425 B AR A L
(2024 47 [EB/OL). (2024-11-12) [2026-01-03]. https://www.
nhe.gov.en/wjw/yzs/202411/62bcd9h33693441{8a8244¢0a43d9395.
shtml.

Hutin A, Abu-Hahsa M, Burns B, et al. Early ECPR for out—of-
hospital cardiac arrest: best practice in 2018 [J]. Resuscitation,

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

2018, 130: 44-48. DOI: 10.1016/j.resuscitation.2018.05.004.
Lauridsen KG, Lasa JJ, Raymond TT, et al. Association of chest
compression pause duration prior to E-CPR cannulation with
cardiac arrest survival outcomes [J]. Resuscitation, 2022, 177:
85-92. DOI: 10.1016/j.resuscitation.2022.05.004.

Yukawa T, Kashiura M, Sugiyama K, et al. Neurological outcomes
and duration from cardiac arrest to the initiation of extracorporeal
membrane oxygenation in patients with out—of-hospital cardiac
arrest: a retrospective study [J]. Scand J Trauma Resusc Emerg
Med, 2017, 25 (1): 95. DOI: 10.1186/s13049-017-0440-7.

Bartos JA, Grunau B, Carlson C, et al. Improved survival with
extracorporeal cardiopulmonary resuscitation despite progressive
metabolic derangement associated with prolonged resuscitation [J].
Circulation, 2020, 141 (11): 877-886. DOI: 10.1161/CIRCULATIO
NAHA.119.042173.

Sim JH, Kim SM, Kim HR, et al. Time to initiation of extracorporeal
membrane oxygenation in conventional cardiopulmonary
resuscitation affects the patient survival prognosis [J]. J Intern Med,
2024, 296 (4): 350-361. DOI: 10.1111/joim.20002.

Richardson ASC, Tonna JE, Nanjayya V, et al. Exiracorporeal
cardiopulmonary resuscitation in adulis. Interim guideline consensus
statement from the extracorporeal life support organization [J]. ASAIO J,
2021, 67 (3): 221-228. DOI: 10.1097/MAT.0000000000001344.

Son AY, Khanh LN, Joung HS, et al. Limb ischemia and bleeding
in patients requiring venoarterial extracorporeal membrane
oxygenation [J]. J Vasc Surg, 2021, 73 (2): 593-600. DOI: 10.1016/
j-jvs.2020.05.071.

Blakeslee—Carter J, Shao C, LaGrone R, et al. Vascular
complications based on mode of extracorporeal membrane
oxygenation [J]. J Vasc Surg, 2022, 75 (6): 2037-2046.2. DOI:
10.1016/j.jvs.2022.01.078.

Kim JH, Pieri M, Landoni G, et al. Venovenous ECMO treatment,
outcomes, and complications in adults according to large case
series: a systematic review [J]. Int J Artif Organs, 2021, 44 (7):
481-488. DOI: 10.1177/0391398820975408.

Teijeiro—Paradis R, Gannon WD, Fan E. Complications associated
with venovenous extracorporeal membrane oxygenation—what can
go wrong? [J]. Crit Care Med, 2022, 50 (12): 1809-1818. DOI:
10.1097/CCM.0000000000005673.

Aziz F, Brehm CE, El-Banyosy A, et al. Arterial complications
in patients undergoing extracorporeal membrane oxygenation via
femoral cannulation [J]. Ann Vasc Surg, 2014, 28 (1): 178-183.
DOI: 10.1016/j.avsg.2013.03.011.

Kim J, Cho YH, Sung K, et al. Impact of cannula size on clinical
outcomes in peripheral venoarterial extracorporeal membrane
oxygenation [J]. ASAIO J, 2019, 65 (6): 573-579. DOLI:
10.1097/MAT.0000000000000858.

Jia D, Yang IX, Ling RR, et al. Vascular complications of
extracorporeal membrane oxygenation: a systematic review and
Meta-regression analysis [J]. Crit Care Med, 2020, 48 (12):
e1269-e1277. DOI: 10.1097/CCM.0000000000004688.

Bisdas T, Beutel G, Warnecke G, et al. Vascular complications
in patients undergoing femoral cannulation for extracorporeal
membrane oxygenation support [J]. Ann Thorac Surg, 2011, 92 (2):
626-631. DOI: 10.1016/j.athoracsur.2011.02.018.

Zimpfer D, Heinisch B, Czerny M, et al. Late vascular complications
after extracorporeal membrane oxygenation support [J]. Ann Thorac
Surg, 2006, 81 (3): 892-895. DOI: 10.1016/j.athoracsur.2005.09.066.
Antonucci E, Lamanna I, Fagnoul D, et al. The impact of renal
failure and renal replacement therapy on outcome during
extracorporeal membrane oxygenation therapy [J]. Artif Organs,
2016, 40 (8): 746-754. DOI: 10.1111/aor.12695.

Staudacher DL, Gold W, Biever PM, et al. Early fluid resuscitation and
volume therapy in venoarterial extracorporeal membrane oxygenation [J].
J Crit Care, 2017, 37: 130-135. DOI: 10.1016/j.jere.2016.09.017.

Kim H, Paek JH, Song JH, et al. Permissive fluid volume in
adult patients undergoing extracorporeal membrane oxygenation
treatment [J]. Crit Care, 2018, 22 (1): 270. DOI: 10.1186/s13054-
018-2211-x.

Burkhoff D, Sayer G, Doshi D, et al. Hemodynamics of mechanical
circulatory support [J]. J Am Coll Cardiol, 2015, 66 (23):
2663-2674. DOI: 10.1016/j.jace.2015.10.017.

Russo JJ, Aleksova N, Pitcher 1, et al. Left ventricular unloading
during extracorporeal membrane oxygenation in patients with
cardiogenic shock [J]. J Am Coll Cardiol, 2019, 73 (6): 654-662.
DOI: 10.1016/j.jacc.2018.10.085.

Rupprecht L, Floérchinger B, Schopka S, et al. Cardiac



PEBPEL A S RAE 2026 4F 4 A5 33 55 2 ] Chin ] TCM WM Crit Care, April 2026, Vol.33, No.2 .

139 -

[60]

[61]

[62]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

decompression on extracorporeal life support: a review and
discussion of the literature [J]. ASAIO J, 2013, 59 (6): 547-553.
DOI: 10.1097/MAT.0b013e3182a4b2{6.

Thiele H, Zeymer U, Neumann FJ, et al. Intra—aortic balloon
counterpulsation in acute myocardial infarction complicated by
cardiogenic shock (IABP-SHOCKII): final 12 month results of
a randomised, open—label trial [J]. Lancet, 2013, 382 (9905):
1638-1645. DOI: 10.1016/S0140-6736(13)61783-3.

Liu YD, Zeng M, Zhou YF, et al. Effect of intra—aortic balloon pump with
veno—arterial extracorporeal membrane oxygenation in acute myocardial
infarction with cardiogenic shock: a meta—analysis [J]. Perfusion, 2024,
39 (7): 1323-1334. DOI: 10.1177/02676591231189941.

Cheng R, Hachamovitch R, Makkar R, et al. Lack of survival
benefit found with use of intraaortic balloon pump in extracorporeal
membrane oxygenation: a pooled experience of 1 517 patients [J].
J Invasive Cardiol, 2015, 27 (10): 453-458.

Bhatia K, Jain V, Hendrickson MJ, et al. Meta—analysis comparing
venoarterial extracorporeal membrane oxygenation with or without
impella in patients with cardiogenic shock [J]. Am J Cardiol, 2022,
181: 94-101. DOL: 10.1016/j.amjcard.2022.06.059.

Patel SM, Lipinski J, Al-Kindi SG, et al. Simultaneous venoarterial
extracorporeal membrane oxygenation and percutaneous left
ventricular decompression therapy with impella is associated with
improved outcomes in refractory cardiogenic shock [J]. ASAIO J,
2019, 65 (1): 21-28. DOI: 10.1097/MAT.0000000000000767.
Millar JE, Fanning JP, McDonald CI, et al. The inflammatory
response to extracorporeal membrane oxygenation (ECMO): a
review of the pathophysiology [J]. Crit Care, 2016, 20 (1): 387. DOI:
10.1186/s13054-016-1570-4.

Horobin JT, Sabapathy S, Simmonds MJ. Red blood cell tolerance
to shear stress above and below the subhemolytic threshold [J].
Biomech Model Mechanobiol, 2020, 19 (3): 851-860. DOI:
10.1007/s10237-019-01252-z.

Sy E, Sklar MC, Lequier L, et al. Anticoagulation practices and the
prevalence of major bleeding, thromboembolic events, and mortality
in venoarterial exiracorporeal membrane oxygenation: a systematic
review and meta—analysis [J]. J Crit Care, 2017, 39: 87-96. DOI:
10.1016/j.jere.2017.02.014.

Carmona C, Nellis ME, Karam O. Anticoagulation and hemostasis
on extracorporeal membrane oxygenation [J]. Curr Opin Pediatr,
2023, 35 (3): 297-302. DOI: 10.1097/MOP.0000000000001247.
Schmidt M, Bréchot N, Hariri S, et al. Nosocomial infections in adult
cardiogenic shock patients supported by venoarterial extracorporeal
membrane oxygenation [J]. Clin Infect Dis, 2012, 55 (12):
1633-1641. DOI: 10.1093/cid/cis783.

Aubron C, Cheng AC, Pilcher D, et al. Infections acquired by adults
who receive extracorporeal membrane oxygenation: risk factors and
outcome [J]. Infect Control Hosp Epidemiol, 2013, 34 (1): 24-30.
DOI: 10.1086/668439.

Bizzarro MJ, Conrad SA, Kaufman DA, et al. Infections acquired
during extracorporeal membrane oxygenation in neonates, children,
and adults [J]. Pediatr Crit Care Med, 2011, 12 (3): 277-281. DOI:
10.1097/PCC.0b013e3181e28894.

Lee EH, Lee KH, Lee SJ, et al. Clinical and microbiological
characteristics of and risk factors for bloodstream infections among
patients with extracorporeal membrane oxygenation: a single—center
retrospective cohort study [J]. Sei Rep, 2022, 12 (1): 15059. DOI:
10.1038/s41598-022-19405—z.

Antoniucei ME, De Paulis S, Bevilacqua F, et al. Unconventional
cannulation strategy in peripheral extracorporeal membrane
oxygenation to achieve central perfusion and prevent differential
hypoxia [J]. J Cardiothorac Vasc Anesth, 2019, 33 (5): 1367-1369.
DOI: 10.1053/j.jvca.2018.07.016.

Loftsgard TO, Newcome MD, Hanneman MR, et al. Management of
neurogenic pulmonary edema and differential hypoxemia in an adult
supported on venoarterial extracorporeal membrane oxygenation [J].
J Cardiothorac Vasc Anesth, 2017, 31 (6): 2170-2174. DOI:
10.1053/j.jvca.2017.03.044.

Falk L, Sallisalmi M, Lindholm JA, et al. Differential hypoxemia during
venoarterial extracorporeal membrane oxygenation [J]. Perfusion, 2019,
34 (1_suppl): 22-29. DOL: 10.1177/0267659119830513.

Matsuyoshi T, Shimizu K, Kaneko H, et al. Reconfiguration from
veno—arterial to veno—arterio—venous exiracorpnreal membrane
oxygenation for massive pulmonary embolism [J]. J Artif Organs,
2022, 25 (4): 368-372. DOI: 10.1007/s10047-022-01327-2.

Antonogiannakis A, Antonopoulos M, Elaiopoulos D, et al.

[81]

[82]

[83]

[ 84

[

[85]

[86]

Successful management of harlequin syndrome due to pulmonary
hemorrhage and atelectasis with VAV-ECMO [J]. Perfusion, 2024,
39 (6): 1259-1264. DOI: 10.1177/02676591231181847.
Bae DJ, Willey JZ, Ibeh C, et al. Stroke and mechanical circulatory
support in adults [J]. Curr Cardiol Rep, 2023, 25 (12): 1665-1675.
DOI: 10.1007/511886-023-01985-5.
Sutter R, Tisljar K, Marsch S. Acute neurologic complications during
extracorporeal membrane oxygenation: a systematic review [J].
Crit Care Med, 2018, 46 (9): 1506-1513. DOI: 10.1097/CCM.
0000000000003223.
Lorusso R, Barili F, Mauro MD, et al. In—hospital neurologic
complications in adult patients undergoing venoarterial
extracorporeal membrane oxygenation: results from the
extracorporeal life support organization registry [J]. Crit Care Med,
2016, 44 (10): €964-972. DOI: 10.1097/CCM.0000000000001865.
Cavayas YA, Munshi L, Del Sorbo L, et al. The early change in PaCO,
after extracorporeal membrane oxygenation initiation is associated
with neurological complications [J]. Am J Respir Crit Care Med,
2020, 201 (12): 1525-1535. DOI: 10.1164/rcem.202001-00230C.
Shou BL, Wilcox C, Florissi I, et al. Early low pulse pressure in
VA-ECMO is associated with acute brain injury [J]. Neurocrit Care,
2023, 38 (3): 612-621. DOL: 10.1007/s12028-022-01607-y.
R R BRI o INARAE B R 2 Dl 05 S RS E
TSI Z ARG R B 2 ARSI Uil 5 95 R E R
(2023 JRO[J]. HhAefa B 2R B 24, 2022, 34 (8): 789-801. DOL:
10.3760/cma.j.cn121430-20220802-00709.
Hirsch KG, Abella BS, Amorim E, et al. Critical care management of
patients after cardiac arrest: a scientific statement from the American
Heart Association and Neurocritical Care Society [J]. Circulation,
2024, 149 (2): e168-200. DOL: 10.1161/CIR.0000000000001163.
Sandroni C, Skrifvars MB, Taccone FS. Brain monitoring after
cardiac arrest [J]. Curr Opin Crit Care, 2023, 29 (2): 68-74. DOI:
10.1097/MCC.0000000000001023.
Rajajee V, Muehlschlegel S, Wartenberg KE, et al. Guidelines
for neuroprognostication in comatose adult survivors of cardiac
arrest [J]. Neurocrit Care, 2023, 38 (3): 533-563. DOI: 10.1007/
$12028-023-01688-3.
Henson T, Rawanduzy C, Salazar M, et al. Outcome and
prognostication after cardiac arrest [J]. Ann N 'Y Acad Sei, 2022,
1508 (1): 23-34. DOI: 10.1111/nyas.14699.
Sandroni C, Grippo A, Westhall E. The role of the
electroencephalogram and evoked potentials after cardiac arrest [J].
Curr Opin Crit Care, 2023, 29 (3): 199-207. DOI: 10.1097/MCC.
0000000000001031.
Moseby—Knappe M, Mattsson—Carlgren N, Stammet P, et al. Serum
markers of brain injury can predict good neurological outcome after
out—of-hospital cardiac arrest [J]. Intensive Care Med, 2021, 47 (9):
984-994. DOI: 10.1007/s00134-021-06481-4.
Bodien YG, Barra A, Temkin NR, et al. Diagnosing level of
consciousness: the limits of the Glasgow coma scale total score [J].
J Neurotrauma, 2021, 38 (23): 3295-3305. DOI: 10.1089/neu.
2021.0199.
Kjaergaard J, Moller JE. Haemodynamic, oxygenation, and
ventilation targets after cardiac arrest: the current ABC of post—
cardiac arrest intensive care [J]. Eur Heart J Acute Cardiovasc Care,
2023, 12 (8): 513-517. DOL: 10.1093/ehjacc/zuad077.
Lonsain WS, De Lausnay L, Wauters L, et al. The prognostic value
of early lactate clearance for survival after out—of—hospital cardiac
arrest [J]. Am J Emerg Med, 2021, 46: 56-62. DOI: 10.1016/j.ajem.
2021.03.013.
Kim HJ, Michael K, Wee JH, et al. Coagulation measures after
cardiac arrest (CMACA) [J]. PLoS One, 2023, 18 (1): e0279653.
DOLI: 10.1371/journal.pone.0279653.
Senguldur E, Demir MC, Selki K. Is lactate clearance useful in
predicting cardiopulmonary resuscitation outcome and 48-hour
mortality? [J]. J Coll Physicians Surg Pak, 2025, 35 (3): 267-273.
DOL: 10.29271/jepsp.2025.03.267.
Shi ZH, Jonkman AH, Tuinman PR, et al. Role of a successful
spontaneous breathing trial in ventilator liberation in brain—injured
patients [J]. Ann Transl Med, 2021, 9 (7): 548. DOI: 10.21037/atm—
20-6407.
Balasundaram K, Parthasarathy P, Woltmann G. Neurogenic
pulmonary edema presenting as a pulmonary entity [J]. Cureus,
2022, 14 (11): €32002. DOI: 10.7759/cureus.32002.

Wik B : 2026-03-23)

(BTG4 - B3I



