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2.0 MW MAER,”%& 7~ M 510095]

WE: BY #RTEEmX (SP) EHEZMRIMBUNES (ECMO) B P& EHY (AKD) #Ek
W&, Hik  EURESH 202251 A—2025F1 A £d 75 BA K FE S B ERES ECMO BT #1004 SP 34
1R FTAE, RIEECMO B3E7d MR E XA AKL, 4% AKIZL (584]) L3k AKI4L (424)), Sitma—Ax
Fork, it % HE—M& Logistic 32 4 I AR fo % X F TARAFAE (ROC) w4 7 SP &% ECMO 74 77 #1  5F 4
AKI® AR EZ, 53R ARIAREMK L AR oILBRATF. B4HER (PCT) KPR i M dh 2% H-F
(VWF) K-F3¥ & FIEAKIA (P<0.05), % B FE—HfLogistic AR LRI T: A BEEAL [OR=1.483
(95% CI: 1.115, 1.972) |. f3LEKF&H [OR=1.268 (95% CI: 1.089, 1.476) ]. PCTKE&H [OR=1.616
(95% CI: 1.221, 2.139) ]. vWEK-F & [dR:1.648 (95% CI: 1.217, 2.232) ] 3% SP %% ECMO 77 41 4]
FEAKIN AR EZE (P<0.05), ROCHMENTLERE T, 23U, PCT. vWETUM SP & # ECMO 4 7 4118
S+ % AKI 89 & F @ A4 5 4 0.887, 0.928, 0.925, ML H 4 86.2% (95% CI: 0.746, 0.939). 89.6%
(95% CI: 0.788, 0.961), 91.4% (95% CI: 0.810, 0.971), #FFME5%480.9% (95% CI: 0.659, 0.914), 88.1%
(95% CI: 0.744, 0.960). 83.3% (95% CI: 0.686, 0.930), Z5if RFMIkL ., aILEKF . PCTK-F A vWF
K 4 SP % F ECMO %97 1 5t X AR #9235 e B £, VR B FIAEELiE,
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Analysis of risk factors for acute kidney injury complicated by
ECMO treatment in patients with severe pneumonia®

Du Rui-dong', Lu Rui-yu', Lai Yan-bo', Kuang Hao-bin
[1. Intensive Care Unit (ICU), the Tenth Affiliated Hospital, Southern Medical University (Dongguan
People's Hospital), Dongguan, Guangdong 523000, China; 2. Guangzhou Chest Hospital,
Guangdong, Guangzhou 510095, China]

Abstract: Objective To analyze the risk factors for acute kidney injury (AKI) in patients with severe
pneumonia (SP) who received extracorporeal membrane oxygenation (ECMO) treatment. Methods This
retrospective study included 100 patients with SP who received ECMO treatment at the Tenth Affiliated Hospital of
Southern Medical University between January 2022 and January 2025. Based on whether AKI occurred within 7
days after ECMO initiation, all the enrolled patients were divided into two groups: the AKI group (58 cases) and the

non-AKI group (42 cases). The general data of the two groups were statistically analyzed. Through multivariable
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logistic stepwise regression analysis and the receiver operating characteristic (ROC) curve, the risk factors for AKI
during ECMO treatment in patients with SP were determined. Results The prevalence of septic shock and blood
lactate, procalcitonin (PCT), and von Willebrand factor (vWF) levels were higher in the AKI group than in the non-
AKI group (P < 0.05). Multivariable logistic regression analysis showed that septic shock [OAR = 1.483 (95% CIL:
1.115, 1.972) ], elevated blood lactate [OAR =1.268 (95% CI: 1.089, 1.476) ], elevated PCT [OAR =1.616 (95% CI:
1.221, 2.139) ], and elevated vWF [OAR = 1.648 (95% CI: 1.217, 2.232) ] were risk factors for AKI during ECMO
treatment in patients with SP (P < 0.05). The AUCs for blood lactate, PCT, and vWF were 0.887, 0.928, and 0.925,
respectively. Their sensitivities were 86.2% (95% CI: 0.746, 0.939), 89.6% (95% CI: 0.788, 0.961), and 91.4%
(95% CI: 0.810, 0.971), respectively, and their specificities were 80.9% (95% CI: 0.659, 0.914), 88.1% (95% CI:
0.744, 0.960), and 83.3% (95% CI: 0.686, 0.930), respectively. Conclusion Septic shock, blood lactate level, PCT
level and vWF level are all independent risk factors for AKI in patients with SP during ECMO treatment. Clinicians
should pay close attention to these factors.

Keywords: severe pneumonia; extracorporeal membrane oxygenation; acute kidney injury; prediction model
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THEMNI & (severe pneumonia, SP) J& F 2 & 1
I 1082 5 30 2555 AE 55 N P P I o g 1) S R 2
o MK A IR Bl 40 A (extracorporeal membrane
oxygenation, ECMO) 1 2 5§ 1 74 Sb A= iy 3 F57 4%
AR, BB RO 2 B AR i B R 2 ROR T B
SRIM, ECMO Z+¢ W1 a2 B #i4); (acute kidney
injury, AKI) J& &% W 5™ 8 0 F &, AU %
FEN A e FE R BE T A, B RS At ]
I RE 5 A= A7 i iy S B DR R BT, e R X
ECMO 32 37 58 3% 31 & AKL I KU BPAl , 2t T 3%
filt ' D AE R R R D4 MR S I & 4R
PRV X e AR B AT R AR SRR L A R R A AL
F, ABZ 805 A A IS B P B, 3T Ak
BEA XS AKURE BEHLHAR I ERAL, 4 B R AE K
PR A A s B S R SO 2 I A AR
T 350 3% W e BRI S U AR A
IR, BUA IS Z R T —18 b5 9 AKLR A RYH
KAk, BAAE— G F I A TP AT R, Bz
TE SP IX — ¢ %2 5 A 5.4 52 ECMO S 9 % f8 A
MEIT RS T, AT, AR B T i
F G50 B 45 3% ECMO S RF 9 SP AR I R ERE, M
N HSARRAE | BERIDFRAE . PORIEEEE . ECMO A
KBH . SIENLAE bR BB 0 A W 35 5 4
J¥ A GE 0 e AKL B9 SSZfE B R, 578 D i R 40
U e XU R85 SR AR %

1 PRSI

—Ag E
[7] JB51 1 23 B 2022 4F 1 H —2025 4 1 A 76/ 7 B

1.1

BER 25+ 8 B2 e 52 % ECMO J4377 /9 100 41 SP i
HIG ARG RE . Hob, BEeo B, Zotk40 6 AR
W 47~72 %, 1y (5878 £6.44) % ; AR 5 5L
(body mass index, BMI) 18~24 kg/m*, ¥ (21.56 +
1.33) kg/m’c AMRUE: OSP2WifFS (hEZ2
HE Ml A I PR S B KAL) 1, H AR A
I it ES A PR AR 5 ()RR R ™ R 0 T S
I ECMO #3497, H ECMOJ&YF I A =24 h; B4E
=18 %, Il PRI Dy B2 Rk B 5 55 %8 6 A B0 o8
W% HEBRBRME . (DECMO JA YT HI A7 1618 M 15 E
4.5 WA B A B IE R AR IR YT s @B IR IR
S PR AR ZE O BE TR S A AR Bl R R AT
ECMO % #F; GECMO ALJF 24 h NAET 8k [ o ils
Bi; @REAHZ i B A s A E RS o AR
Ol i B2 B AR B 22 51 4tk (KYKT2025-060) o
1.2 AKIZHI RS 4E

AKIL 2 Wi 2% (30 4 Bk B IE s 15 41 41
(KDIGO) i IRSC#etEmE : 2B B0 ) ¥, #Eid
IfL. 7 WLEF (serum creatinine, Ser) FlR B 317455
WAl . 7ZEECMOJE 315 7 d N, 48 h N Ser T >
26.5 pmol/L, s{BLHELAH T E=>50%, F/aiFFLL 6 h
PL bR <0.5 mI/ (kg+h) BIR[i2 K AKT. R 3
ECMO J& 8l J& 7d W J& A & A AKIL, ¥ 835 50 o AKI
H SR AKLZH, 43 504 58, 4244, 3 3 25 1 v 1
5 T 2G5, IR IR ECMO S 3 Bl 20 K S 305 4
1. 3. 5. 7d8YSer K DAE o Fh T2 B EEPE BT,
ALY A9 D e 5% 5 # i BF 5 B0 R A7 GE T E o
[] s 995 D7 v A AR S T /N PR A, AR B SR A L
PEAT AKT2 B 52041 . FELR Ser i XA ABE)R
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ECMO Ji 3y i 24 h N IAHAYF4> Ser {H
1.3 W&EHEM

it T EE B T D R G, RETA AL
BB EELTORL, BRI AFEE . BMIL B JF
I 5 IR A I ARk B EE A A
ECMO 5 2[5 Ik~ B A S il %05 (venovenous —
extracorporeal membrane oxygenation, VV-ECMO) |
JVk — 8y ok A4 &b B i 4045 (venoarterial — extracorporeal
&g R
SE . ECMO i LB <R E] . ECMO J3 3 i 3 ik
i AL AR L Bl K AR oy R/ S E (partial

blood/fractional

membrane oxygenation, VA-ECMO) ],

pressure  of oxygen in arterial

concentration of inspiratory oxygen, Pa0,/Fi0,) . pH1{H .
IV B 45 25 J&. (Procalcitonin, PCT) . If 45 14 Ifl A< 955
K (von willebrand factor, yWF) .

FIE A SEE 2 A8 AR 1 S ECMO J5 8l YR S 1Y
PRAS . TE K B 4 25 SR T RSB IK I 2 mL,
o FH 4 A e M 43 BT A (7 it B A= ) B A
RS ), JHUBR I v 20212221924, H4 5. HMCS560)
D7 1 FL AR K P 5 28 0l S A B A IR 2% B2 9T i A
(%) ABRAFE, Witk M 20242222002, 45 .
GEM Premier 50001 i& PaO,. Fi0,, it% Pa0,/Fi0,.
HHEFRESMEE K3 mL, & FEO0HF, 23

000 r/min 0> 20 min, #0815 om, W E
Je BT o SR LA A RO S A (V958 =
AR TR B A PR A R] L, IRl 1 20242221551,
RS SE1200) g PCT /K3 SR FH BB o g2 W
B E vWF KF, G &l A B R E R
FHEA R A H

1.4 GitER*

BG4y 7 R SPSS 25.0 e ik . B R
DABIEL £ b2 (xxs) Fom, B of 5 3t
BOGR IR ILE 5 (%) Fon, W X R
S0 R 2R A 3 B R JH 22 (R 28— Logistie [ KERY
2 Z AR TAEHRIE (receiver operating characteristic,
ROC) ik, P<0.05Hh2RA 5015 L.

2 #R

2.1 MAlRKRERILER

WAZE Pk SR AR S BMIL A 9 1 L A I
PRI A IF 0 BH ZE M il 5 9 . ECMO A2 5X | HL A
SIHE] | PaO,/FiO, 5 & pH{E FLEE, 28 X2 1t K3, 22 57
KRG 28 L (P>0.05) . PG ER 5T | M3l
iR \PCT K vWF FLS, 28 X 1t K 56, 22 ¥ G it2F
L (P<0.05) , AKT AT B AR v & A %2 il FLIR
PCT M vWEZKF 38 THE AKT 4. WLER 1.

&1 AABRKERILER

_ - HIFREILE A IFHER G I MR ZEPE
2H 5] n B RIS, x+xs)  BMI/(kg/m?, x + 5) (%) (%) g (%)
Ik AKI4H 42 24/18 57.58 + 6.69 2134+ 1.17 10(23.81) 6(14.29) 8(19.05)
AKI# 58 36/22 59.42 +6.21 21.70 £ 1.41 21(36.21) 13(22.41) 12(20.69)
X/ 0.246 1.416 1.351 1.750 1.046 0.041
P 0.620 0.160 0.180 0.186 0.306 0.839
205 ECNOFER P EoRE i) HUBGE ST/ (d, x + ) i FLAR/ (mmol/L, x + s)

VV-ECMO  VA-ECMO = w
Ak AKT 4] 40(95.24) 2(4.76) 18(42.86) 24(57.14) 4.12 +2.65 4.22+1.08
AKI4 56(96.55) 2(3.45) 41(70.69) 17(29.31) 435+2.82 6.53+1.77
X/l 0.035 7.801 0.413 7.501
P 0.852 0.005 0.681 0.000
25 Pa0/Fi0y/(mmHg, x £ 5) pHAE/(x + 5) PCT/(ng/mL, x + 5) vWEF/(pg/mL, x + s)
A AKI 41 82.11 +19.58 7.28 £0.18 4.56 +1.87 21.25£4.31
AKI# 75.89 + 21.40 7.25+0.16 8.94 £2.23 32.05+5.29
X/t 1H 1.486 0.878 10.359 10.870
P{H 0.141 0.382 0.000 0.000
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2.2 SPEEHEECMO&ITHEHEZAKINESEE—
fi% Logistic [E] 3447

LLECMO JA 97 1 [a] J2 75 JF & AKI (% =0, J&=1)
A, DU PR (A5=0, J&=1). IMFLA2
(L) . PCT (SEMME) . vWF (SEIIE) A H
s, R R UE A (Enter 5 ), 1T 2 FE — I

Logistic B S T R A ﬁ@%@ﬁ‘ﬁ[dl{:
1.483 (95% CI: 1.115, 1.972)]. Il 7L K F 25 [0 R=
1268 (95% CI: 1.089, 1.476) |. PCT/KF-Ei[OR=
1616 (95% CI: 1221, 2.139) ]. vWF K F&5[OR=
1.648(95% CI1:1.217,2.232) |3/ SP B # ECMO 1497
WIE I & AKI a2 (P <0.05) . W32,

+R2 SPEZEECMO&TrHIEIF A AKI % [E 2 Logistic @327 &41

. 95% CI
A8 b S, Wald x*{EL Pl OR — e
TR T 0.394 0.146 7.334 0.007 1.483 1.115 1.972
7L 0.237 0.078 9.352 0.002 1.268 1.089 1.476
PCT 0.480 0.143 11.265 0.001 1.616 1.221 2.139
vWF 0.500 0.155 10.431 0.001 1.648 1.217 2232

2.3 &i5Hr¥t SP B & ECMO & HEFH & AKI
AT % B

ROC I Mr & R B, MR . PCT. vWF
Tt SP £ 35 ECMO a7 A 18] 9 & AKT il 26T 1 R
(area under the curve, AUC) 43 5l & 0.887. 0.928.

0.925 , i B 43 9] b 86.2% (95% CI:0.746,0.939) |
89.6% (95% CI:0.788,0.961) .91.4% (95% CI:0.810,
0.971) , S M43 1R 80.9% (95% C1:0.659,0.914) |
88.1%(95% Cl:0.744,0.960) .83.3% (95% CI: 0.686,
0.930), WLE3IFE1,

3 FHiSHRTN SP £& ECMO A T Hi B F % AKI HIRBE S 17

k7 wirr ave ——2 g 0 g,
TR ER TR FR T FR
7L 5.381 mmol/L 0.887 0.826 0.948 86.2 0.746 0.939 80.9 0.659 0914
PCT 6.751 ng/mL 0.928 0.881 0.975 89.6 0.788 0.961 88.1 0.744 0.960
vWF 26.664 pg/mL 0.925 0.875 0.981 914 0.810 0.971 83.3 0.686 0.930
10 7, ECMO & 8N4 SP R SO TG P4 I I 2 08 76 5
ol AT SR, AKIAE Sl ECMO 3477 91 )
B BRI RIS —, HERERS AR
o 06 UG H 10 T I i 3o o 1 7 B 5 0 R
= WEM AKT I % M S Atk 35 08 A8 00 B P 3E T
4 = % R UGS S TCU (EBER ], 00T A
0 et VA T 24 M 000 A R R
"B PRBE SRS, IR0 AR 2 2 B 0
0 02 01 o6 o8 10 I, AT 7E ECMO S 45400 I i ify U3 BT AKT
14 SRR [ SP A% L T J 16 SR B £ 97
1 FIEFRTN SP #& ECMO AT HI B H & AKI B m& . Ak AR I 52550 =, o R SR
ROC i I FLAT T BRI R L
o ABRTEEE R R . AKL e POk 3 2 A
3 it

UTAFSR , B TR S AR i SRR BOR 1 A

M FLER K . PCT /K B vWF 7K -2 5 F 4 AKI
H; HEZHRE—K Logistic [\l )5 43 A7 25 R 7R A5 Jak
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etk . MFLRRKE & . PCT K- B vWE 7KF-
i ¥4 20 SP AR ECMO IR 97 1 18] IF & AKIT 9 1 [ A
2, R ERAERRYS 5 SP B % ECMO I4 Y7 /] AKI
M) &AM, HIFHE T REE T BRYL IR
RET 25 RAE N GAIERE, KERMEN T
BERCA MV, L3503 5 /N 3K oA B2 44 M % /N A
M, HERAME/NEIRIE; R, YL
PR o BOAT S5O B I o 4 6 SO R R,
TR R, B2 - A S0k 22— R G0 0
B R A SR ZUNCAE L T ECMO A 48 B0 M 1l
FE — 20 I 55 B R T AL, hn S o — P
B, HE TR AKL & AR i FL R K P R e w4
U AR5 T AAREPIR S U bR &Y, HoK
T e b kA B R R A AE R 0 A IR
WETES B, FECE/NE LR A0 AR R R A
PETT 51 4 A3 40 5 B IRFEN . Rk i i FL IR I AE
R R AR P RE L RO X L M Y
BPE B E O WL AR ) R P ELEE T Re, #E— 2P
T 4 B 06 B A e S IEAIRTE T, 8 O8I
W, BEIN AKIL & AR KBS, PCT J2 40 TR e S 5|
KM A B R E SN ™ AR B R S AR AR R
Y1, WK PCT R WK B 1 22 A o ] B A
T E/NE LA, BRMBMT . I
WEEHEE, RN, SREARAE RN 2 S8 A B
M N R A0 0 . I A8 3 5 M G 0 R B it 4 T
1T B R A A, BRI TON R
ULk, #E ECMO SCHFRY EE Ml 52 B v, FFEE
JKF PCT 1A 48 7 Jt 2 R e 42 ol AN AR Bl A7 7R 4k
BRYY, RRYAR B J R R IR R AR R B AKI
B BRI 22— yWF 2 M4 P Bz 40 1% Ak A
PO R S AR A Y, ™ EE B R ECMO PR X6 1
W AE A DI N J), W B S A B
ARz s A S0, BECR & vWE AL, &
K VW 3 5 5 il /NRBE B A5 A, B R R
AR TE B, DA T 36 2 B R AR am 45, 3 8 B B Jo ik
LA B /NS IRBEY R, T 460 vWF 7] A 53 RE
20 M 55 9 B A B A R BRE L ) R 3 A R, i
— O e R GRS, T P B 405 - T
B — RAE R A, L W) 450 3 B GG PR e
SERAMITh e, N AKD I &KUY, [E R, ASHE
58 ROC M Hr i RUESE, MFLER . PCT. vWF i

Wl SP 8 2 ECMO 37 97 B 18] 3 & AKT 1) AUC 4351 2~

0.887. 0.928. 0.925, f & 4 % H 86.2% .
89.6% . 91.4%, %5 5 M 7 %]k 80.9% . 88.1%.

83.3%, PE/R iR HE b5 %t EAE Il 4% B ECMO IR YT
Itk AKX HAT By (g T (6L, I R AT X ik 4
FruF AT Wa I, DA R TR = Al A RE I A B R iR
- T it

WA, A FEWAAE — R, fERhfd
O [l EPE B PEAE 58, FEAREAHN AR, Hr A
BRI T R G, W AR IR A4 I R K AE o8
EMAGHT; FIEF, BAAT PCT. vWF 558 Bl AR
Yibs &y, R AR AT 0 2 W I LR £ HE e i) AR
a5 AKL KA . RIEIOCER, A kTIF 2 h
Ly HIREPER REEARMTSE, JEIR RN 328 W
VR EY RS BRI R R G, ISl
AR IRV A 5 540 T

ZE LTk, BYLERE  FLER K . PCT K
K vWF ZKAF-35 4 SP R 3 ECMO IR Y7 191 18] I & AKI
K VA S5 o5 b 197 N VAR e D =8 S i
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