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[Abstract] Objective To assesS theimpact of albumin (Alb) administration on the prognosis of patients with
acute kidney injury (AKI). Methods Clinical data of AKI patients in the intensive care unit (ICU) were retrospectively
analyzed from the American Medical Information Mart of Intensive Care-IV(MIMIC-1IV), including demographic data,
acute physiology score [l (APSII), comorbidities, vital signs, laboratory indicators, treatment status, ICU length of stay,
and outcome indicators. The main outcome measure is ICU mortality. AKI patients were divided into Alb infusion group
and Alb non infusion group based on whether they received Alb treatment. Multiple imputation was used to process
missing data and eliminate variables that missing more than 30%. To ensure the stability of the results, propensity score
matching (PSM) and inverse probability weighting (IPW) were used to correct the results. Using Kaplan-Meier survival
curve and Cox proportional hazards regression model to evaluate the effect of Alb infusion on ICU survival rate in AKI
patients. Perform subgroup analysis based on patient age, gender, and comorbidities to evaluate the prognostic effects of
Alb on different patient subgroups. Results A total of 6 390 AKI patients were included, including 1 721 in the Alb
infusion group and 4 669 in the Alb non infusion group. After adjusting for key covariates in the Cox regression model,
compared with the Alb non infusion group, patients in the Alb infusion group were significantly younger in age, with
APSIIl score, proportion of vasoactive drugs and continuous renal replacement therapy (CRRT) use, sepsis proportion,
heart rate, respiratory frequency, aspartate aminotransferase (AST), alanine aminotransferase (ALT), creatinine (Cr),
lactic acid (Lac), and arterial partial pressure of carbon dioxide (PaCO,) levels significantly higher. The proportion of

hypertension, myocardial infarction, and congestive heart failure, as well as blood pressure, urine output, platelet count
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(PLT), and Alb levels were significantly lower. The results of univariate and multivariate Cox regression analysis on
the raw data showed that the risk of death in the Alb infusion group was significantly lower than that in the Alb non
infusion group [hazard ratio (HR) = 0.69, 95% confidence interval (95%CI) was 0.60-0.80, all P < 0.05]. The results
after propensity score matching (PSM) and inverse probability weighting (IPW) processing are consistent with the original
data trend (both P < 0.05). The Kaplan-Meier survival curve showed that the cumulative survival rate during ICU stay in
the Alb infusion group was significantly higher than that in the Alb non infusion group (24.48% vs. 12.17%, Log-Rank
test: x ° = 74.26, P < 0.05). Subgroup analysis shows that Alb infusion has a more significant survival benefit for AKI
patients who use vasoactive drugs, have concurrent sepsis, and do not have liver disease. Conclusions Albumin
infusion can decrease the ICU mortality of AKI patients.
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(total bilirubin, TBil). Alb . Ifl B (glucose, Glu) AL



¢ 282 - FRAR G T 20 EE S 2005 4F 3 A% 37 %45 3 ] Chin Crit Care Med, March 2025, Vol.37, No.3

[ (creatinine, Cr) ; © %5 Jay 48 # : ICU A7 7% 175 ..
P S B AR AR EUE A ICU J5 55 1 IREn 455,
FEAR R ICU 1 H 22, JREE 0 1CU B H .
14 (R37  ARWFET ARG Yk B MIMIC-IV
Ha e, ey B AR B E S HE 7%
BRiRUAb B, T A A5 F I [R5 AT 58 S Btk Ao 15
O3 ARBIRBITE  AF G bR A Ak DPREE
JAR A VEDLAG BE IR , i 1 O A bt
RZ5HZHAEFHH T : 41970450), I 3R 15 1% 4K
A 1T RS A
1.5 SEiF2A50 8 A R 4.3.1 244 A1 Python 3412
AP IEAT R M. A58 IR B TE TR
P8 + brifE 2 (x+s) o, I HUER ] 0 1650
AFFE LS040 B T i BORE A0 850 (Y5348 %50
(M(Qy, Q) F&s, 1A H R FH Mann-Whitneyst/
Kk THECTERHAE] (2T ) K21 1] ek A
X PRI Y Fisher W HAMEA L

I R ERAFAY “mice” X7 EABRIG(R Y 42 &
PEAT Z Ak, 25 R PR, X TR (A
it 30% W72 #EAT HIBR. R Pearson AH G 5 4L
K e A 72 R 2 6] Y RH DG IE , BBk 7L T R A0>0.6
AR AR OGS B, FEREA TR o 2T R IBE L AR AR
A Cox A AF AT MR PR 45 AR 0 28, LU
BTN Alb YR I 15 o H 25N A8 1 s A T R A P
At Cox [0 A iy, SR 75 280 ik 52 B vanianee
inflation factor, VIF) PPl A5 & 2 [ A2 d L2 4 2
ARt VIF > 5 A A TE 35 1 2 IR Mk
ZHER Cox MBI IR 4351 R FEL ) 14 DV
VT BE (propensity score matchitig, PSMg 14 1 1 iz ¥T
RVCHEC, I R RN 0.05) e T ) MDY,
RO HE AN (inverse probabilit§ weighting , IPW ;
AR B AR 2 A ] 45 1 3 ME 30 ) 0 B ai R A T Ak
L, HE DR AR TR A R R 2
A TR AR AR A2 R R A R R M Z &R
Cox [FIARERLGE—2LAFAl Alb St % AKI 825 HU5
B 5, K Kaplan-Meier 4= Fih4ita 1cu B
#H BHVEAAR TEAAR /3 Hr e p A BN 2R Btk (n 1CU
Hh e BB D2 1E ) InF, AR RN 2R R AR HAT T AR
5 N, AELLE ] 28 B T 655 A DTk 2B A7 ], >R P
Log-Rank £ 5 A% Alb i i X AKT 55 ICU J 5t
FREYFEM o T AR A AR | M A AL 5 IR AE
RISy IFEAT WAL ] B S B T2, LLIEAS
Al XA [ 8 2 A T R3O0 o UG 56, P<<0.05

hZERAGIFRE L

2 % R

2.1 BUEALPREE A . GE a2 AR G ECHE DE AT A
L ZER IR, Alb, NEU% , LYM% ., ALT, TBil, AST
BAGE KA Z T LA, Pearson #6565 2 BH , Bi
ALT F1 AST &b, HoAh AR 12 19 AH 5¢ R 5035 < 0.6, B2
SIBR ALT F1 AST PR 5 FLADAR 81 VIF K25
RN R I 2 EILL N

2.2 BE TG R R 2 AT« R FH BE LR AL A
# Cox AEAF 5T HI BRI PEAS $0f 52 ) PR 3R A 24k
GEOLGL R RFRIE R A I TR R AT
GRRT . 2% 4%3Z Alb Hiyd: . APSTIPESy | PaO,, PLT,
AST 45k AKT R 1 (1) B 2L 5 AR 1 (J 1),

WEEL
A5 A: 254
CRRT

ik Alb
APSIIiF4y
Pa0;

PLT

AST

SR

Cr

I

WBC
M4
TBil

AG

PaCO,
kR
Lac

SpOz

iz LIRS
= 251
i

I B,
oYl 272
Glu
PSR S hE
B EBE
FEMHE T35
PP BT
NEU%

INR

o I s

B PRI PEIEIIE
AL

s 3

LYM%

Alb

ALT

PT

Hb 1 1 1 1 1 1 J

~0.005 0 0.005 0.010 0.015 0.020 0.025 0.030

e
1 AKL V2R B4, 1ICU S ERENEY % b5 , CRRT Ry ek
B ERAIAYT, Alb N, APSTT 2t BEA A3,
PaO, ABIRKIMASME, PLT A i/ MRHAL, AST KA Z#R
T2, Cr MHLEF, WBC i AN, TBil S IHLT &
AG HFHE TR, PaCO, A sk — Lk, Lac AIMFLIR,
SpO, M I I E A , Glu MBS, NEU% APk it He ),
INR g [ BrrifEfb U, LYM% Ak Anpg L), Alb HEA,
ALT AN SRR 286, PT SA5E MBS ], Hb Rii2r 8 A

B1 ETHYEMER AKLEE ICU SET-FZ B EE AT

2.3 Alb WivE4 5 R R FE L POR LA - i
AR 6390 1] AKT £, 4 669 il K Hi i Alb, 1



rhAfE EE A fBE S 2025 4F 3 45 37 4555 3 1 Chin Crit Care Med, March 2025, Vol.37, No.3 * 283 -

1721 i Albe Cox [IJABERL R BESCHE PR AR 0 O HUB Sl | FRAE L PLT, Alb, Cr 7KW I BE AR
Ja, 5 Alb REREA I, Alb SriEd 8 FRE (3 P<0.05; 3% 1), KM PSM Al IPW AbBEEE
/N, APSTIFSy | BTG EZ59) S CRRT MOMEAILL PO IR] A R AR ik 22 S 15 30 0 25 ok 3, i A5 8 it b
5] FSIE LU O3  BRI IR AST . ALT . Lac & UE AL Y81 2% (standardized mean difference, SMD) ¥4
PaCO, KPS0 i, i iU O AUVBISE R T I E ER R (R 1 K 2),

F 1 ICU A Alb #iF A5 KREEA AKI BEH—R AR LR

J5 b ABE PSM AR
it Alb T2 Alb R EA ZilE Pl Alb frEAL Alb AHiTEH L P
(n=1721) (n=4669) (n=1721) (n=1721)

AR (S, M0, 00)) 66(56,76) 70(58,81) 6.026 <0.001 66(56,76) 68(55,79) 1523 0.012
(i (%)) 1030(59.8) 2766(59.2) 0.192  0.661 1030(59.8) 1055(61.3) 0.760  0.383
APSTIT4 (43, M(Q1, Q) 59(46,78) 52(41,67) -12.055 <0.001 59(46,78) 59(46,75) -1.134  0.257
MATEEZ5H (1] (%)) 1396(81.1) 2178(46.6) 606.092 <0.001 1396(81.1) 1300(75.5) 15772 <0.001
CRRT [ (%)) 377(21.9) 336( 7.2) 274468 <0.001 377(21.9) 248(14.4) 32533 <0.001
HIRE (] (%))

JHeEERE 1409(81.9) 3256(69.7) 93.952 <0.001 1409(81.9) 1393(80.9) 0491 0483
L HVREAE 400(23.2) 1255(26.9) 8.668  0.003 400(23.2) 436(25.3) 2048 0.152
FEMLPEL T3 652(37.9) 2122(454) 29.285 <0.001 652(37.9) 717(41.7) 5124 0.024
FR UL 1284(74.6) 3676(78.7) 12314 <0.001 1284(74.6) 1301(75.6) 0449 0443
i A 260(15.1) 940(20.1) 20.820 <0.001 260(15.1) 275(16.0) 0.498  0.480
PR 490(28.5) 1574(33.7) 20.820 <0.001 490(28.5) 490(28.5) 0.000 >0.999
JHFHE B 95 590(34.3) 727(15.6) 15789 <0.001 590(34.3) 483(28.1) 15503 <0.001
W R 626(36.4) 1937(41.5) 269.077 <0.001 626(36.4) 648(37.7) 0.603 0437
WA R 269(15.6) 857(18.4) 6431 0.011 269(15.6) 276(16.0) 0.107  0.744
WP IR TCH: K AE 515(29.9) 1653(35.4) 16.841 <0.001 515(29.9) 549(31.9) 1573 0210
P e 327(19.0) 971(20.8) 0.037 0.113 327(19.0) 359(20.9) 1864  0.172
FHAAE (MO, 0))

D (YK /min) 86(78,99) 86(74,98) ~4.349 <0.001 86 (78599) 87(76,101)  -0.459  0.786
1fiJ s (mmHg) 72(68,78) 76 (70%84) 16264 <0001 72(68,78) 74(69, 80) 5392 <0.001
RIS (UK /min) 18.9(16:6,22.1) 19.9(17.5,23.0) 6.908 <0.001 189 (16.6,22.1) 195(17.2,22.8) 3415 <0.001
RIE(C) 36.81(36.52,37.03) 36.83(36.58:37.13)  4.384 -<0.00L 36:75(36.49,37.07) 36.82(36.53,37.19)  2.179 <0.001
JliEzNiopiES 0.97(0.96,0:99) 0.97(0095;0.98) [ "-5805 <0.001™) «0.97(0.9640.99)  0.97(0.96,0.99) -0.804  0.361
R (ml) 1041(589,1648),  1425(804,2295) " 13.948=<0.001  1040(588,1640) 1145(607,1775) 2316  0.021
TIERRIR (M (Q, Q)

WBC ( X 10°/L) 9.8(6.8,13.7) 9.9(7.0,139) 1.651 <0.001 9.8(6.8,13.6) 98(7.0,13.7) 0314 0424
NEU% 0.74(0.72,0.81) 0.74(0.71, 0.81) 0.019 0089  0.77(0.66,0.86)  0.77(0.66,0.86)  0.799  0.992
LYM% 0.14(0.07,0.23) 0.13(0.07,0.22) 1.640 0715  090(0.54,146)  096(0.55,1.52) 0314  0.131
Hb (g/1) 87.0(74.5,100.0)  99.0(83.0,116.0)  1.025 0.149  94.0(80.0,111.0)  95.0(80.0,112.0) 0.601  0.573
PLT( X 10°/L) 120(76, 178) 175(122,238)  -0.029 <0.001 159(105,229) 161 (108, 228) 0482 0.630
AG (mEq/L.) 12.0(9.0,15.0) 12.5(10.0, 15.5) 6.737 <0.001 12.0(9.0,15.0) 125(10.0,15.0) 3345 <0.001
Lac (mmol/L) 1.50(1.10, 2.20) 150(1.10,2.10) -14401 <0.001  2.35(1.65,3.75)  2.15(145,335) -5.170 <0.001
PaCO, (mmHg) 33(29,37) 35(30,41) 4007  0.005 40(36,45) 41(35,46) 0.268  0.982
Pa0, (mmHg) 71(45,93) 54(37,84)  -20.860 <0.001 162(94,239) 133(88,208)  -6.026 <0.001
INR 1.30(1.10, 1.60) 1.20(1.10,1.50)  -15.287 <0.001 1.45(1.25,1.85) 135(120,1.75) -6320 <0.001
PT(s) 31(27,37) 29(26,34)  -11.541 <0.001 36(30,49) 34(29,47) -4.566 <0.001
AST (U/L) 61(31,160) 42(24,103) -8.945 <0.001 64(32,173) 60(30,190)  -0.577  0.564
ALT (U/L) 32(17,78) 29(16,71) -1.663  0.006 33(18,81) 38(20,107) 4.107 <0.001
TBil (mg/L) 13(6,40) 6(4,11) -14.395  0.108 10(5,29) 8(4,15) -8.575 <0.001
Alb (g/L) 27.0(22.0,33.0) 31.0(27.0,36.0)  11.867 <0.001  29.0(24.5,340)  30.0(26.0,35.0)  4.248 <0.001
Glu (mg/L) 1330(1170,1580) 1390(1150,1790)  4.644 <0.001 1330(1170,1580) 1410(1180,1820) 5732 <0.001
Cr(g/L) 13.00(9.00, 18.00)  13.00(10.00,20.00)  4.634 <0.001 14.50(10.50,20.50) 15.00(11.50,21.50)  3.431 <0.001
ICU fEREmE] (d, M(Q,, Qy))  6.04(333,11.54)  3.75(270,633) -19.093 <0001  429(2.92,7.75)  429(2.92,7.75) -10.511 <0.001
ICU FAEE (% (1)) 20.57(354) 20.30(948) 0.055 0815 20.57 (354) 19.52(336) 0587  0.443

T ICU SHFERE WS 5, Alb SR [, AKL 2B 85, PSM im0 43 VC R, APST S 2 AR #2# 1743 1T, CRRT S S BT
BARIAYT , SpO, KA AR, WBC S 4NN 4L, NEU% JyrPHRi2m e, LYM% Stk I 4nff b, Hb il 2081, PLT Sl i
T, AG BB TRIBE, Lac MIMFLER , PaCO, BNkl S Lik s, PaO, SIS, INR N FEIPRERELL LU(E, PT Sy it 5]
AST Jp RA B 70, ALT N RS 208, TBil S SUIHLLER , Glu N il , Cr HWLEF ; | mmHg~0.133 kPa
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2 Alb SR SR AKT B PSM 23458

24 HHZEKLZHZE Cox MM (F 2) L 415
BRI PR R M Z R Cox [B1H90Hr 45 2R 7R,
Alb AL T XU AR T Alb Kbl (HP<
0.05) ; Z& PSM 1 IPW ZEBL5 1945 R Ll K i
FPAF—E (3 P<0.05)s

2.5 Kaplan-Meier 2 f7 12k 53 B (1813 8t % i i3
BUHE 1Y) Kaplan-Meier 42 17 {1 26 43 B2 S /s, Alb
i R 1CU AR B ] SRV A7 R 5 Alb
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HEZEMZEZE Cox BFHHT

ot LA ZHZE ST
HRE(95%CI) P{A H#J5 HR{H(95%CI) P1{H
JFHRARE 0.58(0.51 ~0.66) <0.001  0.69(0.60~0.80) <0.001
PSM ARE 0.73(0.61 ~0.83) <0.001  0.70(0.59~0.82) <0.001
IPW ABE 0.60(0.50~0.72) <0.001  0.73(0.60 ~0.89) <0.001

T AKT R 2PE B 05, Alb h A, 1CU Sy FRE 9% by,
PSM Afi [ PEPEAr DR L, TPW Sl R INAL, HR AR L, 95%CT
3 95% 51X i)
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2.6 AL RHlT (K 4) o FETF B E DU AR IS | M0 A
by G I REAHEA BRI ZH A3 AT 8 X ol i A
254 . GIFIRREIE S A AR RS 6 I AE 1 28
& A LA o D B WA A7k A
3 i

WG HEE T MIMIC-IV £ 4 X ICU 1 AKT f&
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