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H . 38t BB 47 + B B ECPR (External Cardiopulmonary Resuscitation) X835, &Y
R AECPREZE EFHERE R, FiE: EBHT20165E1 4 £20204E6 A H E B AECMO (Extra-
corporeal Membrane Oxygenation) ¥ 36 9B ECPRI F IAHSE I . RIBIRIRSE ¥ BE D NEE
HRFCT-H AT TR . FET- B 26561(71.8%), FEiEEHE 1044](28.2%), FH:276 A (74.8%),
L9I3AN(25.2%). WMERRIR: EETE. EHER. ERHEEEBNE. G5 BERAPERR R KL
{£ICU (Intensive Care Unit)Ff [BI7FEEE R, FLT-AH KRR B BAK T FE4H (p < 0.000). BEEREHHLZ
[BFZER. CPR (Cardio Pulmonary Resuscitation)Z2ECMOHY[B], CPRZEECMOH}[E], ECMOMI\#EZ|
KRB E ] ESIECMORT 8], FET-ABTAEH(p < 0.05). FIFAKE HEER, ECMOFBIRTRREIR
BEWHER(p <0.000). WERGI KA. BEHFRIE, FHRAKTILTH(p <0.05). FEEECMOH
Bl [ ZE e, SRR Y KUK A7 T5 A R BT T4 B B 19 0 (p < 0.000) . VG A FFE B B A8 2 TFET-4 (p < 0.05).
&ii: ECMOFBIRT A MBI M FLERK P, O BEERIFRIECMO B 3 I R FT{E A S E4ahR, HBhAINT &
FECPREFHITE . 1TEECPRIVIHL, 48RIKE 8 EIEINSE, sRieBE ISR K 2 2R 1E,
IEERECMOMR K B H B H, Wb I RAERIR = BT BIIRE .
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Abstract

Objective: To explore the risk factors for survival of adult ECPR patients by retrospective analysis
of ECPR (external cardiopulmonary resuscitation) support data in China. Methods: The data of 369
cases of ECPR in Chinese adult ECMO database from January 2016 to June 2020 were retrospec-
tively analyzed. According to the clinical outcome, the patients were divided into survival group
and death group, then, we analyzed and compared it. 265 patients (71.8%) died, 104 patients
(28.2%) survived, 276 males (74.8%) and 93 females (25.2%). The outcome measures: baseline
data, resuscitation, duration of hospitalization and so on. Results: There were differences in length
of hospital stay and length of ICU (Intensive Care Unit) stay in baseline data, and the length of hos-
pital stay in the death group was significantly lower than that in the survival group (p < 0.000).
Past medical history did not differ between the two groups. For time from CPR to ECMO, time from
CPR to ECMO, time from ECMO team to ECMO initiation, death group was higher than survival
group (p < 0.05). A higher proportion of patients in the survival group resumed autonomic circu-
lation with ECMO-assisted pre-defibrillation (p < 0.000). Neurological complications and limb
complications were lower in the survival group than in the death group (p < 0.05). With the pro-
longed duration of ECMO assistance, the risk of infection increased significantly in the survival
group compared with the death group (p < 0.000). The homeostasis in survival group was more
stable than that in death group (p < 0.05). Conclusions: Lactic acid level before and during ECMO
treatment and the time from cardiac arrest to ECMO initiation can be used as reference indexes to
help judge the prognosis of adult ECPR patients. Grasping the opportunity of ECPR, shortening the
recovery time of spontaneous circulation, strengthening the training of rescue team and mul-
ti-disciplinary cooperation, strengthening the patient management during ECMO, and reducing
complications are the key to improving the curative effect of patients.
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1. 5=

OEFERIF(CA)R AR E B S BT E R 2 —[1], TsZ[2] [3]. REHAT T WM E 75K (CPR),
1B A DB R B 6 i 10 A TR [4] [5]. AR 48 Lol 52 75 0 DAGRAIE K P 73 Co b R 452 1 R 5 RE L 21
B EEAMKE NN . ARSI R IR (ECPR)Z — M SRR %, B AT ACkss JE k98] (4 . e A
SRS, ERFE SRR, AR ZOREG BT, O GO R TR R I i R A5
B SR T 2 AN 18] LA € IR VR T OB BRI R R R R SSe e 7 AER £ L 4EH, ECPR I
BT ne].
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J7E RS R bR RIS AT 2016 4 1 H & 2020 45 6 H HE A\ ECMO %4 & 369 14l ECPR CHFH)
AREHE . BFERELIRIT: SR, A B RE, SIPE: miE. Sl BRI B R
GUPT - MM AN B R E S OBEAMRFF AR S DA NS O S OIS 1R R A
JRREAL . SEARBMBEE . R e . IC T ME N, A O A B AR R ROR /N R S 1 R
L. CA (cardiac arrest)% CPR Iif[H]. CPR 2 ECMO R} [A]l. ECMO [IsA4 15K By B i 31 3 PRSI0
iR S S E] . TP 4R % B ECMO £J5 3l ECMO B [a]. ECMO [ IR B H 1% £ 5 ) ECMO B[]
MR 2 AR St & R ERREL, LR O E IR AR 7 O\ T R B MUk ) o A3 B 3 18]
540, AFEIFAE ECMO I MAP. ECMO “235HT 5 (I M4H Ml EL S . ECMO 22361 6 /NN Il =43 A i) 2
R ECMO %42 )5 24 /NI TS R OIEE A EE R 7 1CU (Z B IR i i m LR K P B
PEZGPIHE A0 ECMO A SOFA 114> Jx ECMO %235 24 /NI J& SOFA ¥4 A& 5 AT WARIR G IT
FBWE B FIEH . BRI AHIERNE, BRERIEIARE. VU IOE. B AE. & RS
R TSRO YR, KSR .

2. BX

ECPR AFRIEETE R AR K BE0E L BRI ATIE T, X O AASROMEARARRE A 0K, HR
BOBRRIF T A RRYERF B ORI ERE, LRI E[7].

I A8 PE 25 V743 (vasoactive-inotropic score, VIS) = £ B [ug/(kg:min)] + 2 B8 T % [ug/(kg-min)]
+10 x K& [ng/(kg-min)] + 100 x & AR &R [ug/(kg-min)] + 100 x 2= H'F I i 2 [ng/(kg-min)] + 10000 x
T4 S5 2R [U/(kg-min)] [8]

3. itk

PR AT IEAS R, © B EUR A% + bR s AR DY BRI R R R s e R A
B Aoy AT G R . ARIEEIR R BERREAT t RS, ROTRI SRS R, FURUA A 2
Hoke B R 2R b b B G 2 SO PR 2 i A AEAE B U FRARAN N Logistic 2 BRI 2 B34 # 24
Wi, ffi F SPSS25 (IBM SPSS Statistics 25.0 for windows) {4 %t 5 3472041, LAP{H <0.05 NZERE SR
HES-9'8
4. GER

LA 369 W2 T ECPR CRF, FFIAGTH T AR AR M ONUEETE ., 02 R0 1) &
LA 254 151(69%), BRVECHLRMEES 19 61(5%), 2VEik: R EEA 26 4(7%), FAEMA K EE
A 8(2%), M HEAE B FH A 11 151 (3%) , HoAth Ji E5] S AN BH Ji (K] 1 J 54 51 491 (14%) - AL T2 225 265 141](71.8%)
1EiE 3 104 151(28.2%), Y31k 276 N(74.8%), Lt 93 N(25.2%). HfreEie N 56 % (IQR: 45, 66), Hifir
{ERERSTE] 7 R(IQR: 2, 18.75), HfifE ICU Al 4 K(IQR: 1, 11), {7 BMI 4 23.88 (IQR: 22.22, 26.10),
Hifiz CA £ CPR 824 1 min (IQR: 0, 2), £z CPR £ ECMO I} 8] A 35 min (IQR: 20, 57), H{iz ECMO
P A2 1) R B8 R 06 380 25 35 PAC 55 R U it R 1 S B2 18] 24 20 min (IQR: 5, 16), A 4% B ECMO EJ8 3
ECMO i [ 4 25 min (IQR: 18.5, 37.5), H iz ECMO [ A 322 213K Bl H.1 £1] 5 2l ECMO K 7] 40 min (IQR: 30,
55), R IGRES 5k B o AR AL R FET 2, TF 78 DA B I J 28 D k) % BB AT sl A AE L6 1.

X147 ECPR &S, EIFmE, X, ECMO FHBAM SO ], BEARE, &5 WE H LR
I E R RPN EFH WIS 1EIL . ECMO HBIJE A S RAEF B H W R IIPE A —E KR £ 22
1T ECPR B A7 LHANFE T 41 52 75155 It B AH O RO ELAE
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Table 1. Baseline data and past medical history of ECPR patients were compared between the survival group and the death
group
% 1. {TECPR BEGFREMETHEL AN RBRERELLR

TE3E(n = 104) BT (n = 265) P1H
FLTR
FI(R) 56.5 (IQR: 47.25, 64.75) 56 (IQR: 44, 67) 0.939
BMI 23.44 (IQR: 21.93,25.95)  24.16 (IQR: 22.49, 26.12) 0.135
PR (Z0) 29 (27.9%) 64 (24.2) 0.457
B[R] (R) 23 (IQR: 16, 35) 4(IQR: 1, 4) 0.000
{E ICU BRI (R) 16 (IQR: 8, 22) 2(IQR: 1,2) 0.000
BRI 5
CAMEFFEAREE, n (%) 4 (4%) 15 (5.7%) 0.510
LHEHIASR, n (%) 11 (10.9%) 39 (15.1%) 0.304
OWUEEZERE 5, n (%) 9 (9%) 33 (12.6%) 0.334
RSP 5, n (%) 41 (41%) 114 (43.8%) 0.625
AR 52, n (%) 17 (17.2%) 37 (14.4%) 0.513
BEPRI S, n (%) 24 (24.2%) 53 (20.5%) 0.447
DR L, n (%) 9 (9%) 29 (11.2%) 0.537
i LA A0 B S B SR BE, n (%) 5 (5%) 16 (6.3%) 0.653
8 PP R BB, n (%) 1 (1%) 12 (4.7%) 0.102
BIEE R L, n (%) 1 (1%) 12 (4.7%) 0.101
MRS, n (%) 32 (32%) 66 (25.9%) 0.246
RFREALI 52, n (%) 1 (1%) 1 (0.4%) 0.427
NIRRT, n (%) 4 (4%) 7 (2.7%) 0.516

Table 2. Comparison of resuscitation and related complications between ECPR survival group and death group

5% 2. {TECPR BEEEEMRE T HEFIE R RABXFHFLIELLE

1735 (n = 104) BET(n = 265) P&

CA Z CPR It} [ (min) 0.5 (IQR: 0, 1) 1(IQR: 0, 2) 0.489

CPR % ECMO i} [&](min) 30 (IQR: 20, 40) 40 (IQR: 25, 60) 0.000

ECMO @M?ﬁﬂ?&%ﬁ;ﬁf RFTHAEHERHY 10 (IQR: 5, 15) 10 (IQR: 5, 17) 0.482
Fih% B ECMO A3 ECMO B il(min) 20 (IQR: 16, 30.5) 28 (IQR: 20, 40) 0.011
ECMO [ BAF: 23R Bl 135 2] J5 5 ECMO I [aj(min) 34 (IQR: 26, 52.75) 40 (IQR: 30, 55) 0.034
WE B FEEIF, n (%) 67 (77%) 103 (48.8%) 0.000

ECMO HiF8i, n (%) 88 (85.4%) 166 (63.1%) 0.000
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Continued
CITE TR FHE, n (%) 0.068
NTLHE 81 (81.8%) 187 (72.5%)
WUbid% & 18 (18.2%) 71 (27.5%)
WARERIRTT n (%) 67 (65%) 152 (57.8%) 0.203
FARIFRAE
BAEHETE, n (%) 9 (8.7%) 4 (1.5%) 0.001
HLERIFRIE, n (%) 9 (8.7%) 13 (4.9%) 0.171
H I RAE, N (%) 23 (22.1%) 75 (28.3%) 0.226
ARG I RIE, n (%) 4 (3.8%) 27 (10.2%) 0.048
TR RAE, n (%) 35 (33.7%) 35 (13.2%) 0.000
VU RE, N (%) 5 (4.8%) 32 (12.1%) 0.037
Jili I R HE, N (%) 2 (1.9%) 11 (4.2%) 0.296

CPR = cardiopulmonary resuscitation; ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; CA =
cardiac arrest.

ECMO B ai S 4fi B 19 Het (hematocrit)/KF, MU i T2 Y04 % L, SOFA ¥4, ECMO #ii
Bl AT K5 B0 5 i LR 5 N PR SR 15 I A e I M FR 3 4 S EVE I S B4R b, TR PR A BRI . (7
TEALFNFE T 21 ECMO HE ) BARIE il 2% 3.

Table 3. Comparison of ECMO characteristics between survival group and death group of PATIENTS undergoing ECPR

3. {TECPR B&EGF/AHAFI A ECMO $FatbE
73 (n = 104) BET(n = 265) P{E
ECMO %87 Het (%) 35 (IQR: 29.00, 42.79) 36.9 (IQR: 28, 43.63) 0.685
ECMO i85 & IX Het (%) 31.80 (IQR: 24.78, 38.28)  27.20 (IQR: 21.40, 35.00) 0.035
ECMO % %57 SOFA #F43 11 (IQR: 8, 14) 13 (IQR: 10, 16) 0.001
ECMO iZ4T 24 h J& SOFA ¥4 9 (IQR: 8, 12) 14 (IQR: 11, 17) 0.000
I P VT 4 34.5 (IQR: 0.00, 100.00) 50 (IQR: 2.00, 160.00) 0.036
ECMO Z3#:H7 6 h W& 2% PH 7.16 (IQR: 7.02, 7.16) 7.06 (IQR: 6.90, 7.25) 0.002
ECMO %3 6 h W2 HCOZ (mmol/L)  17.00 (IQR: 13.00, 21.85)  13.75 (IQR: 9.93, 19.45) 0.008
ECMO %77 6 h W#t 2% Lac (mmol/L)  8.95 (IQR: 4.93, 14.83) 14.5 (IQR: 8.73, 17.10) 0.000
ECMO izf7 4 h J5 PH 7.36 (IQR: 7.30, 7.43) 7.28 (IQR: 7.17, 7.37) 0.000
ECMO i&4T 4 h J§ HCO;3 (mmol/L) 20.25 (IQR: 16.63,23.08) 17 (IQR: 13.60, 21.00) 0.000
ECMO i&4T 4 h J& Lac (mmol/L) 7.65 (IQR: 4.20,11.52)  14.70 (IQR: 9.80, 17.00) 0.000
ECMO iz4T 24 h J5 PH 7.43 (IQR: 7.39, 7.47) 7.38 (IQR: 7.29, 7.45) 0.000
ECMO iZ4T 24 h J5 HCO; (mmol/L) 23.90 (IQR: 21.85,26.5)  22.45 (IQR: 19.15, 25..33) 0.005
ECMO i&47 24 h J& Lac (mmol/L) 2.40 (IQR: 11.53, 4.24) 6.10 (IQR: 3.15, 12.65) 0.000

Lac = lactic acid; Hct = hematocrit.
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MR 10 4 2 Bk 3 a A, Re s B AT o By Ge vt 2 i SO PR 2 i A7 8 5 LI A
PRI Logistic £ IR BIAHr =, 15315 4.

Table 4. To study the influence of multiple Logistic regression analysis on the prognosis of ECPR patients
= 4. RS0 ECPR BETEHIZEE Logistic B4

OR 95% & 15 [X [H] P

£ 1ICU I IRI(R) 1.197 1.108~1.292 0.000

ECMO %4l 6 h i % Lac (mmol/L) 0.879 0.794~0.973 0.013
CPR % ECMO It [f](min) 0.963 0.931~0.997 0.301
ECMO % $&H SOFA iF4 0.821 0.706~0.995 0.11

5. g

AL — T e 6261 4 ECPR B# I RGEIFM A LR ST 7R, ECPR JEMEAELER N 29% [9], &
VR IE] P BE FE AT G 3R ON 28.18%, P 2 IA14E AN . £ [N & Logistic [HHHT4E REIR, WS 4T
(BT fE R IR R dE: {3 1ICU B A (OR = 1.197, 95% CI: 1.108~1.292). ECMO % %5 5i 6 h Py# % Lac (OR
= 0.879, 95% Cl: 0.794~0.973). CPR % ECMO I} i (OR = 0.963, 95% Cl: 0.931~0.997). LK ECMO %%
B SOFA #47(OR = 0.821, 95% Cl: 0.706~0.995). A, %%z ECPR HIfFiGIIE#E, ECMO L3HT 6h N
7 Lac [EHMK, {5 ICU I [R]#%E, CPR % ECMO [k, ECMO %3517 SOFA W4riem, HBEK
AR, FET AR R . —IEE AT Bon, BURMFLER . Bimlt pH B AR Rk i 7] 5 58
TG ARG, X 5IRATMEE RAHLL[10]. FEERIAR—IT 2014 45 8 & 2017 4 12 Hi#ATHIGT eCPR
{1 [ ot e AP 9 8 SR IR -5 AR ORI 9 BT A5 SR AR [11] 6

Fe5Zz ECPR VYT I 3% 2 48 B DO REREAG I A LR 2R &, B SRk ML P e It I e . BRI
ERIMIRBEAN A L, BT, A I RO HS ] A 3 BUE A 1 HHAE T . Smith M BFFERI[12], A
0 — 5 [ PR AP FE R B, N P R B kA 22 B ECMO S 80 F S i (1) & 2E R ik 20%, 7™ 3 7 B
[13]. ECMO #iBhIAIN], N% 5 AR JEIE0EM A G SRy, KEHUE LT B i B e
NEIR LA B, BEEIRFKE S, SRE, BEUAFRPUESE. FL, ECMO HiBhI [ K 2 1
IR AR« 22 2% 5 T REZRE 35 LA HE LA XU o iz OBk RIS S U L4, a3 a2, O L40 i)
ANE] P AE PR SRR AR DU S B 1 08 R . BT LA S BB 1 OB FR K 8], /b ECMO %
B[R] T 23 s B TS, A DCHE I B8 A R SO S 5. s ECMO BRI 25 B A ¢
BEma1E, FUURRSM ECPR, SINOIWREE, B G AT R 05, A R RR TR O E 7 722

LR 2 S 4 5 BB FR E S L I B AR . ECMO BT IO LR /K - LA A LR T B F ik 7] 5 75
BIEHISC. % 3 BRE, ANAMFLE/K T/ ECMO HiBhaT &M B BALT2ET-41, 92k ECMO
J FUER R A5 LU AE T 4 B BB . SET-41 ECMO S G 4 h SLER /K P i 08 v, ASHERS: « Pt R4 7
MR RI[14], tHATREE B LA, TEHREETINE 1T Re. Bk, FLERISOLNLFF:, KW ECPR X T4
B R GE . AURRHERIREL 4 5 WIREE, XA S BERR ThRER B AR . FLER M IR R O IR T R 11
WE R X GRZAE)LER RN ECMO HiH ) B g5 BRI [15] [16].

M CA 3| ECMO HE NI A 5 AT 3 AHK . A SRR W] 2 ECMO JHEA I [AJEE 1T 60 738 i A7 %
RAEFK3], HXFORRANRLEEN, H HAERE T i, BRI E A R0 B A A R )
5L, ECPR JAYT & Al RE R IEK[17],
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JEE—TiZ hb i) ECPR BHFL R R, H5RAAATBEYIG ORI ZIRE ML, B R Eh 0
1] ECPR 32135 Wiy 52 E K (¥ M IR IRIRR [18] . A FO A7 754 ECMO HliBhiTBR B H m, 5 Lkt
FUAEFAHIL X5 e PR 3l 25 RAH T 5

6. BRI

[l B PRI FU AR B A7 AR I A K [T Z S, Bl n Lok PR 21 CPR I [RIfE LA . ASHIE TR 2 o
LB BEDT T, ECPR IANHEARHEMELAGE —, BCH MIRAMTEAR. S0 BRoRWIR, Stk A S mara]
RE AR N 51, AR E it 1 e

7. &g

ECMO i B AT A2 4 BhE] A FLER K T, OBk IR 2] ECMO J5 Zh R (Bl eI 5 S 4abr, GBI WAk
4F ECPR B #H TG - 142 ECPR HUBIHL, 4850k B HIEIAIT 1], Insmde R A2k &% 2 2R A AE,
JinsE ECMO HATRI) 38 B H, b I RORE A& 3 i R 38T AT et
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