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[Abstract] Objective To investigate the risk factors for gastrointestinal bleeding during extracorporeal
membrane oxygenation (ECMO) support, construct a risk prediction nomogram model, and validate its clinical application
efficacy. Methods Critically ill patients who received ECMO therapy in the department of critical care medicine of
the First Affiliated Hospital of Wannan Medical College from December 2016 and December 2024 were retrospectively
enrolled. Univariate analysis was employed to examine the influencing factors related to gastrointestinal bleeding in
patients. Multivariate Logistic regression analysis was used to identify independent risk factors for gastrointestinal
bleeding during ECMO. Based on these factors, a risk prediction nomogram model was constructed. The goodness-of-fit
and clinical performance of the model was evaluated by receiver operator characteristic curve (ROC curve), calibration
curve, and decision curve analysis (DCA) curve, respectively. Results A total of 189 ECMO patients were included,
with an average age of (53.65 & 15.66) years (12—75 years old); gastrointestinal bleeding occurred in 46 patients (24.3%),
including 12 cases (6.3%) on veno-venous (V-V) ECMO, 33 cases (17.5%) on veno-arterial (V-A) ECMO, and 1 case
(0.5%) on veno-venous-arterial (V-V-A) ECMO. Successful ECMO weaning was achieved in 109 patients, while weaning

failed in 80 patients. Outcomes included improvement in 79 patients, no improvement in 39 patients, and death in 71
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patients. The factors significantly associated with gastrointestinal bleeding in ECMO patients in univariate analysis
[septic shock, alcohol consumption history, extracorporeal cardiopulmonary resuscitation (ECPR), platelet count (PLT),
and activated partial thromboplastin time (APTT)]| were included in the multivariate Logistic regression analysis, showed
that septic shock [odds ratio (OR)=33.590, 95% confidence interval (95%CI) was 5.640-200.055, P<0.001], alcohol
consumption history (OR=9.016, 95%CI was 2.251-36.119, P=0.002), ECPR (OR=49.440, 95%CI was 2.572-950.292,
P=0.010), PLT decrease (OR=0.981, 95%CI was 0.966-0.996, P=0.013), and APTT extension (OR=1.041, 95%CI was
1.019-1.062, P<0.001) were independent risk factors for gastrointestinal bleeding. A nomogram model was constructed
using these five independent risk factors, the ROC curve showed that the nomogram model predicted gastrointestinal
bleeding with an area under the curve of 0.96 (95%CI was 0.93-1.00), sensitivity of 94%, and specificity of 88%. The
calibration curve demonstrated good consistency between the nomogram-predicted probability of gastrointestinal bleeding
and actual outcomes. The DCA indicated that the nomogram provided clinical net benefit across a wide range of threshold
probabilities, confirming its practical utility. Conclusions Careful management during ECMO is crucial. The prediction
model incorporating septic shock, alcohol consumption history, ECPR, PLT decrease, and APTT extension can be constructed
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to screen high-risk patients for gastrointestinal bleeding, in order to improve the success rate of ECMO treatment.

[Key words] Extracorporeal membrane oxygenation; Gastrointestinal hemorrhage; Risk factor; Nomogram
Fund program: Anhui Provincial Key Specialty Construction Project in Healthcare (2021-273)

DOI: 10.3760/cma.j.cn121430-20250330-00186

PRSI T AR G ( extracorporeal membrane oxygenation,
ECMO) 12—l s A LRFROR , 38 i IR MG ER
FR B s w kg | RS, Zail N T il fif 5
&5 Il R AT e e RSO il EE R
RO I D BE R R RO kA . AR,
Rt ECMO $7 A AN W & Ji A 5 38 , LR AV L2
WY, AE SRR B A 25 A L T 0 ST | O
LA | WP Pl R 452 46 15 B I TR Y 7 T R HE A L
YR, Ok B £ 1) = B BE B8 T & ECMO 3597, RifR
ML TSGR E . SR, 7E BCMO 16975 72 ot B
H—FRAN I EE , HA AT R A A H L HL ™
FAIELAEZ ",

£ ECMO JRY7 ], (B T2 4 B R LA
R MR A, 2 180 i JRURS: 5 TR s Bl
REATFEE 1ML T BE s A5 | 1L/ sk 20 S5 Rt 0 , LA
FHMUBEERAERT 145458075 5 18 3, 02 (o 7 A 2 o ol
) S A X LB A o T AT Y 1 2 S BUR R B
N R Y= S N YA S T R E A T [T
INEEST 2%, 38 2% W35 Rt ™ J je i 5 1)
WG A, AR, 8252 ECMO SRR
AR B T A L A R e AT ik 16% 7,
HAERS R s,

H Al PR _E X F ECMO H3& 3 & 4 4k i
114 i 85 DR 38 i oA 56 A W, i ke = A 0P 0 - Bt
AW B AEHTT ECMO #3538 173 18] 9F & 714 1k 1
HH I P A PRI 2, A sl XU TN 471 28 PRI A 8 A3
TE ECMO 397 H RS F 35 R4 T 4 iy KU DA
XoF e DRI £ 2 SR A 458 %) T 5 4 it , A T i 2 7 Ak
TH H I A XU, B2 5 ECMO IR 1 T %, B
e EERE NS .

1 BRETE

L1 WFSEXE 4 SR AT Il o1 RS T 52 J7 125, 1B 4
2016 4F 12 J1 % 2024 4F 12 7 7EA B HAE B2 4 BH %
52 ECMO iR 7 FIfEEAE - o

L1 AR . O #E4T ECMO 1697 1Y & HAE A&
AL ATEEAR T 2 R F B LAk T EO
vy D LSRRI RIS, H ECMO iR 77
] >24 h ; @ i RBORLEEE

112 fEsbrdE . @ BREA B 5% . + it
WAL 3 @ FAAETCIEAR T TG 2 L, 4n P s i, |
THACTE R 5F 5 @ AF7EMe I B oG i
(R85 (@) A ™ F AN AT M Rt 4 . R 0118
PERRENG 5 I 2 4% B VIR 25 G IEAOR )45
155 LAY A

1.2 e ARUPRAT G B e R 20K, i i
BE Bt B 2P PR 5 2oL (WAL« 2025-128),

1.3 GORMICAE . i I e i 1 D R 4T, AT
LR BE RS TUGORE, QAR | 4RI | BT R
e BEAE S (o s B PR O L S | WA,
JET RARINOIT AL IR (extracorporeal cardiopulmonary
resuscitation, ECPR ), ECMO [ HLHb 5, ECMO # 2
(i ik - i ik (veno-venous, V-V ) ECMO . ik - zh Jik
(veno-arterial, V-A ) ECMO . Ik - # ik - 2 Ik (veno-
venous-arterial, V-V-A) ECMO | # ik - 3l ik - & fik
(veno-arterial-venous, V-A-V) ECMO ], ECMO iz 17
P ) A8 IS R] | SCHLIRE 18], HUBERE I 00 (Fu 4%
PUEELG AR R R £ 25 1R, LA TS PE 259
fd R O CRLAE 25 R 2 SR B AN A RST8] ) 5 36
S S ) i H A (A AR LA L i)l
114k (platelet count, PLT) 4§ J, ML H 16 A6 58 70 BE 1L 15



- 174 -

FRAEFE TG A B EE 2026 4F 2 H 45 38 %45 2 8] Chin Crit Care Med, February 2026, Vol.38, No.2

fif s} [8] (activated partial thromboplastintime, APTT),
[ AL (B (international normalized ratio, INR ),
A C- S Wi ER [, BT 2 AR I 00, B A1
oL CUERE . BE  SERE), 2R 72h WS
N E TR R

1.4 JHAKIE e SCRAZWbRiE - IHALIE H 24
MEEBIALT T Z AL TE R . 3 m] JeREAR,
It PR B 22 D MK 1T PRSI 5 25, AT 3 1 B af
b, R, U E A e S A, ISR
AR L UK AR ERER , AEEOR AL O T
A OAHIPR RIS A F PR e R,
S A A B ) S R B R0 B
L5 et Edivk R SPSS 23.0 #R ST Ak
P IEZS A AT BORH AR £ ARk 22 (R £5)
FoR A SR ¢ K6 5 AR IE S 0 A i e
BHEAP AL (DU R2BO (M (Q,, 05) ) R, A A EE
BR ) Wileoxon FEAEEY . 0B LI (%) 3=
R A HCBCR I x * Kl X ECMO B35 I A 1
AR S il AR OC PR R AT B R R T Z2 AR Logistic
[0 93 5 A, W 2ok 7 i I PR 3R O 2 4 £ [

LAY 5 R H A2 1 TAEF#1E i 26 (receiver operator
characteristic curve, ROC {12 ). & #E il & . Il PR o
R MZ 5T (decision curve analysis, DCA ) PR 7Y
BTSSR . SR FH Bootstrp 2 WP RE R HEA 7 P R BGIE
K3k e o (I 0.05,

2 % R

2.1 ECMO &% WAk iE W o A& A1 00 5 S g A
189 fil#:32 ECMO JRY7 I fEEAE 85, BBk 126 i,
W 63 1515 T4 (53.65+15.66) % (12 ~ 75 % );
46 BB A AR TE L, B AR 24.3%. BT A
& ECMO SHEA V-V ECMO #5558 59 ], V-A
ECMO #4558 125 5], V-V-A ECMO #%=; 4 f4], V-A-V
ECMO #1651 ; BEERL 109 1, L2 80 1l ;
Ui 79491, AR A 39 91, 6T 71 141, R AN[E] ECMO
Pl FIHALIE i &2 AR 2E R G E A
V-A ECMO £ 2 95 1k 18 1 & A R & F At
ECMO K

22 HHZEMNT  AERZHZE P, A EER T
Rt . ECPR., PLT., APTT %X £ 5 ECMO H#If
FAH A AR SCHR () P<0.05; & 1),

&1 ECMO BEHUIE K M3 & 1 X0 E =B B EE S

B - [— L
it b N g o A AT P
AR (2, xts) 53.65+15.66 53.55+15.85 54.24+14.07 1=0.793 0.262
PER (), 53 1 ) 126/63 49/94 14/32 x 2=0.230 0.632
HIEEY AR T (6] (%) ) 22(11.6) 4(28) 18(39.1) X =44.671 <0.001
Wb s (4] (%)) 22(11.6) 13(9.1) 9(19.6) x’=3.713 0.054
o ER AL (4] (%)) 16(8.5) 12(8.4) 4(8.7) x =0.004 0.949
fe i S (4 (%)) 54(28.6) 40(28.0) 14(30.4) x >=0.103 0.748
WA e (48] (%)) 38(20.1) 27(189) 11(23.9) X =0.549 0.459
RIS (] (%)) 42(22.2) 14(9.8) 28(60.9) x ’=52.539 <0.001
BUsER (# (%) ) 168(88.9) 127(88.8) 41(89.1) X =0.004 0.952
MAFTETEZ59 (1] (%)) 181(95.8) 135(94.4) 46(100.0) X =2.687 0.101
JF A (5] (%) ) 160(84.7) 121(84.6) 39(84.8) x’=0322 0.956
BEIE S 23(12.8) 18(12.6) 5(10.9) x *=0.096 0.757
IR 109(57.7) 81(56.6) 28(60.9) x’=0.255 0.614
PR e DAL 28(14.8) 22(15.4) 6(13.0) x ' =0.151 0.697
72 h WA ETR(H1(%)) 107 (56.6) 82(57.3) 25(54.3) X’ =0.127 0.721
SHE (6 (%)) 156(82.5) 117(81.8) 39(84.8) x’=0212 0.645
2 EFRE (%)) 181(95.8) 5(3.5) 3(6.5) x’=0.786 0.375
SR (1(%)) 168(88.9) 124(86.7) 44(95.7) X =2.816 0.093
ECPR (#1(%)) 22(11.6) 3(2.1) 19(41.3) x=52.015 <0.001
ECMO LML (B (%)) x’=2.943 0.230
BEA 99(52.4) 79(55.2) 20(43.4) x’=1.932 0.165
e N 52(27.5) 39(27.3) 13(28.3) X =0.017 0.896
Besh 38(20.1) 25(17.5) 13(28.3) X’ =2.517 0.113
ECMO B (1] (%)) x’=1.124 0.771
V-V 59(31.2) 47(32.9) 12(26.1) x’=0.745 0.388
V-A 125(66.1) 92(64.3) 33(71.7) x>=0.852 0.356
V-V-A 4(2.1) 3(2.1) 1(22) x *=0.001 0.975
V-A-V 1(0.5) 1(0.7) 0(0) x’=0.323 0.570




FRAEFE TG S B BE S 2026 4F 2 H 45 38 %45 2 8] Chin Crit Care Med, February 2026, Vol.38, No.2

* 175 -

24k

thh (189 ) R e TR PR
PRI (%)) 109(57.67) 85(59.44) 24(52.17) x’=0.753 0.386
PLT [ X 10°/L, M(Q,, Q;)]) 96.0(56.0, 162.0) 117.0(76.8, 183.0) 62.0(45.0,79.0) Z=-5.736 0.000
INR (x +5) 2214048 2.1740.43 2.33+0.60 1=1.944 0.053
APTT (s, x+s) 55.94 +29.30 45.89+21.61 87.17+£27.46 1=-10.518 0.001
P44 (< 1070, M(Q,, Q5)) 12.8(8.2,18.2) 12.8(8.4,18.2) 12.3(7.0,18.4) Z=-0.591 0.555
R C- WA (mg/L, M(Q, Q;))  56.80(18.88, 146.70)  56.04(15.54,150.42)  66.51(23.33,14531)  Z=-0.778 0.437
ML Ce/L, M(Q,, Q3)) 103.0(82.0, 126.0) 105.0(84.8,126.5) 99.0(72.0, 126.2) Z=-0.841 0.400
ECMO izf 7R E [d, M(Q,, Q5)) 6.0(3.0,9.0) 6.0(3.0,9.0) 6.0(3.0,9.2) Z=-0.350 0.727
SET () (%)) 71(37.56) 45(31.46) 26(56.52) x’=9.314 0.002

T ECMO A ASMNENT A , ECPR ARSI IR, V-V k- K, V-A Sitlik- sk, V-V-A Silik- k- sk, v-A-V k- sliik-
K, PLT 1L/ MR, INR R EIBRERIEAL LUAE, APTT S35 AL 48 43 BE L3 BT ]

1.00 -
0.80 |/ — T Y
0-Tr — Fimisk 0.25 — AFA AT
s 060 0.6 — Kz 0.20 ARHERT AT
# 5 0.5r - - = PR 2R 0.15
E a0l ﬁ 0.4¢ £.3.10
£ 0.3} ! 7 &\ L
R L2 = 0.05
0.20 - — Bk IR (AUC=0.96) : 7
— R 0.1 // 0 \
1 1 1 L J L L L L J —0.05 L L L L J
0 0.20 0.40 0.60 0.80 1.00 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1— 5 e Hillg e o)
7 : ECMO SARSMERT A A, ROC 2 A 208 TAERFFIZE, DCA g ik ihZeirprii e, AUC SAihZ il
2 FIZRERAITI ECMO f 35 & A TE AT H LAY ROC HiZk (A), A HE#Zk (B). DCA #iZk (C)
23 ZIFZ Logistic [T « A5 ZAWER I 1 1 G 010020 30 40 50 60 710 80 50 100
P H A9 5 ECMO (35 & A IE H 1 mT g2 AH ¢ 1Y ﬁfg*ﬁ [ 2
R ZREPY AL R Logistic [BIEAER, 25 BB 7R, &1 - il ; &
TEYMEAR TS A & L ECPR ., PLT B&(X . APTT #EK ECPR 72 g
= ,'%\ ] 218 ‘ﬁ N, 12 (T\/\ :[:.l L 1 1 1 1 1 1 1 1 J
IEECMOi’%%ﬁﬁ{ﬁwj“ﬂjmmmlﬁ&.%( 4 (QfoLgﬁL) 450 400 350 300 250 200 150 100 50 0
P<0.05; 2 o L 1 1 1 1 1 J
) APTT(s) 20 40 60 80 100 120 140
By (97) 0 501000 150 200 250 300 350
#* 2 ECMO E&iHiES m0mEZEr e
£ [EZ=E Logistic B35 17 R SXR3ND

S B s x’{H ORME 95%CI Pl
PR s 0.335 1.118 0.090 1.398 0.156~12.502  0.764
AR TE 3,514 0.910 14.900 33.590 5.640 ~200.055 <0.001
ik 2.199 0.708 9.645 9.016 2.251~36.119  0.002
ECPR 3.901 1.508 6.689 49.440 2.572~950.292  0.010
PLT [#{f% -0.019 0.008 6.114 0.981 0.966 ~ 0.996 0.013
APTT K 0.040 0.011 14212 1.041 1.019~1.062 <0.001

s ECMO RSNG4 A , ECPR SRS 35, PLT il

AR, APTT S8 AR 4 SE LIS 1), OR A3 b, 95%C1
A 95% ] {5 X 1]
2.4 BILERARE . BT LR EK Logistic [M1IH 4>
BTy 22 (%) 2 37 9 6 DR 284 g A ECMO % 31 &
THALTE H 1Y 51 2R A RL (& 1), LLEEAS ECMO H
Fis AT ] & AT A A H e AU

T : ECMO N RSMERT A A, ECPR RSN 75
PLT A i/, APTT S 36 AR50 208 1375 st ]
1 FO ECMO i35 & AR T A IE H I RS 5 28 [l A 7Y

2.5 RERUHIALAE : ROC £k Bom (B 2A), 51 £k
EIBEALTITN ECMO 835 A& A TH AL IE 1 il iy th 4
MR (area under the curve, AUC) 5 0.96, 95% B A5
X 8] (95% confidence interval ,95%CI )} 0.93 ~ 1.00,
R EE Ol 94% , ' S TE O 88%. A It £k R
(&1 2B), F5E B T 4 HIE 4 5 S Pt 2R — Bt R4
DCA £ it (18] 2C), B RIAEHR 1Y B R A Al
Al RIS . R IUNZBBIAE B ECMO 38 &
A T A TE H 1075 TR AT B A S



* 176 ¢ H A £ T R PE A 2026 4F 2 45 38 %35 28] Chin Crit Care Med, February 2026, Vol.38, No.2

RI

ECMO B8 A FAF £8P AT R O Il S 4
o R AR O T D) e A2 A A I O T AERFHLAR A SR
HEFIRAEER , A J5 &0 A AT FLC Il D) RE K 2
B2 HE, ECMO G897 AY R A i — 2R 371
IFRAE, THAE H Lt ECMO JA77 18] 48 # L
H ™I K. ABF5E V-A ECMO 3% &4
THALIE 1 LAY & 2R mF V-V ECMO B (26.4%
(33/125) tt 20.3% (12/59) ), X 7] G 5 A 6] ECMO 5
KRS A 55, V-A ECMO AT FRPFIR I RE , 8 K
FHE NG L HERIVE R P RILAAR () 138 30 ) 25 i A
K, ATRE T2 M HE AN A | B G i AR O, A
T N AL TE H L XU 5 1 V-V ECMO £ 257 FF
DI D RE , XHIGER 22 G0 1 52 ma AH /0N T ARati s i
() A SRR AR . Sk 28 )b R i A
5 ECMO BEAAAE — e Ik, MR S8R A i ik
T8t A GRS R R R HE T . AL R ZE Ry ok
B, RAEAGE 1R R R S TR R AT A
8 IR, R0 ECMO H 35 5 & T Ak H i e 2>
BEhNRIERE . AR5 R, & A T A i A9 ECMO
SR BE JE S 8 T A A A TH A IE 1l Y R
I s 00 2, 3900 T R Y T 2 P R
PRI, IR T i ECMO S5 I A& THAGIE M 10 ) 15
PRI 2R, R A R XSS TSI | %o T B sk L7
ARTE LAY A A | e R S B B

A 5 v s [ B 43 A 189 4911422 52 ECMO
IGYT S HE AR R RO, RGEARTE T ECMO
B AT B & 9 A Y I B AR PR 2 O A
TRV TN B 2R AR A, S5 R A IR R
o UK 52 ECPR ., PLT B#AIG . APTT )& ECMO
FBE IR T TE LA R ST G R R 2

SR PR e AL AL T RBCIR A, 4 B IR 31
BEA, M A s L B, DR R T RESZ 5, A
i S AR Y87 N T a1 3 | R i
TG IR A 2 B0 ARAE SN, BRI 98 RE A I,
HE— 205007 045 PR R 00 L, S 5 A A R
/R BT RE S, T2 M BE I D BE , 345 0t 1
] o AHOCHF ST 2 W, IR YL P R 5 f A SRE AT T Y
T 55 0 A Y I A s A AR S R R
HEARTEIG , B et B S B sy | B BRI , Bl IR
e R R AE B T e i A 0 4 ™, e |
RN YRR P9 7 2 ILRE 22 28 B SRR 4 I 2
SR, BRE KT RN IE )5, B i e R 2

s B, DI S M fE 8 8 3 S R N 1 o Ao
SR, B IR R R T A T AR i R A 3R A
R ARG AR v R B 4.87 £ (81.8% (18/22)
Fb 16.8% (28/167) ). PR, X T4 UL PR 72 1)
ECMO &35, W R 42 il SR e | S0 g 348 , i B
P B R AR, ARSI AR i iy 2 A2 XU

F IR 23 ) 15 286 R ot b ELHE A 07, IR B 2
FEEFR) e B IR o PORG e R F 1R A3, ol 1 e xo) 1
R AR DA 3 R, 308 R L Bt . H
HIF & TR 5% ECMO B35 5 FBTH AT s 1 A5 B
P2 BOE S A R Stern 2517 4R IE , WAL PE B
XU L M2 B VA ST A ECPR J2& V-A ECMO &5 1
A A kST FER R . 7F ECMO JRYT i f
o B4 B R AHUEE XA Bty 1 sl XURS: 1
R S AT 20 I SRR XU o AT R SR ) R AR
1252 ECMOGYT I SR 25 5 52 28, — Bk
AR R, AR S i R EME A . AR BN, A
TIPS A B A R AR SRR TT R B R Y
5.46 15[ 66.7% (28/42) Lt 12.2% (18/147)). A Ik,
XA PR S ECMO B, I e ot 5 286 B £
G (1 o el it w11 B = =) X s | I DR
THALTE IRy & Ao

ECPR 2 WO P TR 452 £8 28 A 700 il 52 T3 ) —
P ZEF-BL, 2% ECPR W B E W F WIS fEE, Ol
T AE ™ B 2 5, WO R A 204 B i | R4
FRAECESU , 20 B B R s il EH P 3 . ECPR
St e B A BN Z 2E R, R i RO il B 0
RV T R L) ] SR S ) ECPR U S it 7Y 8 22
P2 I ADoK i e
IR PR SR s o AHEGBE N ECPR, Be4h ECPR 158
X B A 2, 2 T A S o g KUR: sl 2
SKITE P HGE , ECPR 41 5 B E T 2 6k
AEAE i, B S BLERE BT AR R,
ECPR S E HALIE i A9 e Az 30 bR & AR T AL TE
M E 3R 5.33 1% 86.4%(19/22) F 16.29%(27/167) ).
Ik, X F455% ECPR B &, N ™ % AR br it 45
TIE AL PEE 5 58, % U0 Wl B i T g, [RIE s %
B RO, DAREAIH AT H0 I ) e 2B U o

I/ A A I v ke 2 % O EE AR A, af
/KR A% SR SR AR R A5 14 107 Ak, T Bt /N It A, DA
WE S (I AVEFH . 24 PLT FEARAT , HLAA %8 1 2
e B, A9 kAR IR . 7 ECMO JRYT
S AR T I AR M A B R T A 2 U I



rh G TR AR BE 2 2026 4F 2 145 38 %45 2 1 Chin Crit Care Med, February 2026, Vol.38, No.2

e 177 -

B, FHUM/IMTEFERS N, R, ECMO 3RY7 T e
SR M MR T Re 8, S — 2D B AL /IR A9 1 1 fiE
J1. BHEFIE KRB, ECMO iz 47 [A# K, PLT R [
B B, ECMO 323 R PLT T4 3 ~ 4 KA AKX
{5, H I A XU B s 1 22tk 450 i & B, ECMO
FU PLT 35 T B2 5 i 1L/ VAR5 99K 4 400 A U1,
N THTHE 0 £ FE 3 At /I A 5 98 O 240 . L
ECMO &5 19% KAEEME R0, ARHFRER,
PLT AR 1} 10°/1, 8 & A T AR H i A% JRURS:
B3 0.019 f5. BHIE, XFF ECMO &5, % U0
W PLT, 24 PLT FEART, K i SR B e , i e ainz)s
ML AR )T 2 4 LA IE A BN T RE

APTT J2: Jz W P 5 1 6 . 3k 4% A 75 2248 4,
APTT SiE 4K 3 B P Y014 268 1, PR = 156 P g 40 25 1l 2
S o 1E ECMO 57 ., 55 222 U1 Wil APTT DA
P RHUBEZS MR i, 45 APTT 425 A4, 1R i
22 @R M KU B 25 W AT 2R BG4t
J& ECMO J87 H b ANl A B85, (EUF 22 A 751
DURERR S, i & S 30 APTT SEK, 39 im H 1
A, 5T, APTT #EK A9 ECMO 35 H il &
H: R IE R B B & T APTT AR iR %, A&
WFE s, APTT BEAEK 1 s, B & A Ak iE 1
H AU 10 0.041 7% o LI, 7E ECMO IR il fE
I A £ ) LA O SR B RE S W R L 0
YW APTT , B CR5E i T 58 Ab T 1E i il ARG
TH AR i A9 2 A2 ARG

25 b AR R, A T B IR T R s
ECPR . PLT F&{X . APTT #E 4 J& ECMO 835 I & TH
AR TE L I A 20 37 e 6 R 2 DA IR v e 471 2 ] T
BRI AT 7553 PPAL - B IGO0 . SRR L B 5 A% AR
HREA O 5 78 ECMO JRY T ] % PLT .,
APTT %28 2 5, Rl & ECPR 3 5 7F ECMO iz
AT IR Z R P T I R B, B 1RGP T, 14
THAGIE H I A XU o AR 5% A A7 7E — 2B SR B, 431
WS TCT 305375 AN [R] B2 7 PR XA 5T 25
SRAIFZI , AR ] B KA I, A TE ZHIX )
R R A 4 SR P SR AEE M, Al IR
SEBRPRAETE A I RE
FlzERZe A1 AR 25
TEERBAR 5 R SCRERRIT . SRAEMR 0T / R i
WO GOSN 5 TTIGR R - AR SR 3 S
YUV A HEITREA B 45 S 5 £ 35 6P SCEE I Y 2 FE AT
PR 45 5 IRATAR « o SCEE AR P AR FEHEPTPE A B . SR
GEL . SORFYETOR ; 8 T « TR, o SCRE (R AR

BARHATAE 8, AT SR BB SR, SR ST 5 R 5007 - %)
SCEEBHITRPE N AL R o ) | SR BTk
S75 3k

(1] Jekd  ARSNBEREA S PR S L 53R ). th E S MERR %
2014, 12(2): 65-67. DOI: 10.13498/].cnki.chin.j.ecc.2014.02.01.

[2] Mazzeffi M, Kiefer J, Greenwood J, et al. Epidemiology of
gastrointestinal bleeding in adult patients on extracorporeal life
support[J]. Intensive Care Med, 2015, 41(11): 2015. DOI: 10.1007/
s00134-015-4006-8.

[3] LiCL, Cai T, Xie HX, et al. Risk factors and outcomes for patients

with bleeding complications receiving extracorporeal membrane

oxygenation: an analysis of the Chinese Exiracorporeal Life

Support Registry[J]. Artif Organs, 2022, 46(12): 2432-2441. DOI:

10.1111/a0r.14321.

Solanki S, Haq KF, Jolly G, et al. Gastrointestinal haemorrhage in

extracorporeal membrane oxygenation: insights from the national

inpatient sample[J]. Arch Med Sci, 2021, 19(3): 600-607. DOI:
10.5114/a0ms/112199.

[5] Amata M, Martucci G, Granata A, et al. The role of endoscopy as

non—invasive procedure to manage gastrointestinal complications

during extracorporeal membrane oxygenation[J]. Perfusion, 2020,

35(8): 786-794. DOI: 10.1177/0267659120909669.

Nunez JI, Gosling AF, O'Gara B, et al. Bleeding and thrombotic

events in adults supported with venovenous extracorporeal

membrane oxygenation: an ELSO regisiry analysis[]J]. Intensive

Care Med, 2022, 48(2): 213-224. DOI: 10.1007/s00134-021-

06593-x. Erratum in: Intensive Care Med, 2022, 48(5): 644—645.

DOI: 10.1007/500134-021-06605—w.

[ 7] Stern J, Dupuis G, Kpeglo H, et al. Upper gastrointestinal bleeding
in adults treated with veno-arterial extracorporeal membrane
oxygenation: a cohort study[J]. Eur J Cardiothorac Surg, 2023, 63(4):
ezad083. DOI: 10.1093/ejcts/ezad083.

[8] Kim S, Lim JH, Ko HH, et al. Gastrointestinal bleeding in

extracorporeal membrane oxygenation patients: a comprehensive

analysis of risk factors and clinical outcomes[J]. ] Chest Surg, 2024,

57(2): 195-204. DOI: 10.5090/jcs.23.136.

PRIE, HuH R . RN S S RYT I EE R S

[ 2R 1 Meta 20407 [J]. (R ZI2 2243 | 2021, 30(3): 353-

357. DOI: 10.3760/cma.j.issn.1671-0282.2021.03.017.

[10] Siddiqui AH, Ahmed M, Khan TMA, et al. Trends and outcomes of
gastrointestinal bleeding among septic shock patients of the United
States: a 10-year analysis of a nationwide inpatient sample[J].
Cureus, 2020, 12(5): €8029. DOI: 10.7759/cureus.8029.

[11] Siddiqui- NS, Paul S; Khan Z, et al. Rising events and improved
outcomes of gastrointestinal bleed with shock in USA: a 12-year
national analysis[J]. ] Clin Gastroenterol, 2019, 53(5): e194-e201.
DOLI: 10.1097/MCG.0000000000000995.

[12] JAsise  Bed % ik, 55 . TR E Beai ROl 52 25 1 S R AR
S A DA R (). P ARG DI 2R, 2025,
37 (2): 103-110. DOI: 10.3760/cma.j.cn121430-20240711-00586.

[13] ZEPAS, RL03E , sRIMERS | 25  PRIMIFAE 50 il 52 5 S35 A
T-IfER R (1] PR, 2021, 30(2): 221-225.
DOLI: 10.3760/cma.j.issn.1671-0282.2021.02.016.

[14 ] ERA . A0, s, 55 Ash OIS 05 B UG A R
fER N Z (1] AL FAGE , 2024, 33(2): 215-221. DOL:
10.3760/cma.j.issn.1671-0282.2024.02.013.

[15] SRAVL, 2%, Bkl |, 5 . ECPR SRR3R Mt Ko & A=
RIGHRFT (1], 2 LR, 2021, 7(14): 75-76, 79. DOL:
10.19335/j.enki.2096-1219.2021.14.024.

[16] fATE, B8, Mo, S N[ SRS T R MIE &£ 203 ]
SR I RS AR Y [ BRA RIS (J]. P B, 2024,
27(2): 163-167. DOI: 10.12114/;.issn.1007-9572.2022.0903.

(171 Zeab | Weo s , ok ol | &5 FA 300 it /)N Al ok 0 20 LG (i A
Tk — Bl kPR S A 4 S8 75 P B U {2023 # D). P AR
ai2BEAAk, 2021, 30(12): 1454-1458. DOI: 10.3760/cma.
J.issn.1671-0282.2021.12.008.

[18 ] Ak, BRniss , skahin | 45 i/ R S XS Sk - Wbk idsh
A 4, S0 SRS S < — DU S = AR (i [ B ST (0], h
L2 |, 2021, 30(10): 1177-1181. DOI: 10.3760/cma.
j-issn.1671-0282.2021.10.003.

[19] /0, K%, £, 55 RN LA S FPTBE B 1 X
WA S B AR AR B (1], TR fE TR 2R | 2023, 35(9):
963-967. DOL: 10.3760/cma.j.cn121430-20221018-00926.

[20] TH& . Wht7 , 000, 55 0 AL IR 43 BE LI G R] 5 ECMO iR
B ARG Meta 4387 [J]. TP DB IERE 224 35, 2022, 22(11):
1301-1308. DOI: 10.7507/1672-2531.202205093.

(Ui H 49 - 2025-03-30)
(Rt - e skAsdE)

[4

[6

[

[9



