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[(WE] BH HiTaHERBEEBKFRRGIZIAEA (ALB) KSRGS E B0 (AKD MER.
Fik R EBEIIFSE, 25 2017 4F 6 A 3] 2018 4F 7 AU 5T K224 — B2 B dhe B A RLSeiti e T R R
fe TR I T B R, LR AR S ALB 7K BB DIRE S8 Ar . AR 2 3R B IE U5 4128 (KDIGO ) AKI
LW KA IRR e 5 AR S KA AKT 20 IR S TC AKT 40, 20 Fr B AR AKT &A= TG I N 2, T T £
FI 2 Logistic FIHAHT 5 2] ALB A HUN AKT & 4E (752308 TAESRE M2 (ROC ih<k), i 7E ALB Il 5L
IF 2 5 AR S5 A Be A 6] 9 Kaplan-Meier ZE 77128, 258 3% 363 (5 & B 3 STt E 350 K FAR, 47 105 4
(28.9%) RJ5 B4 AKL, S5ARJGIC AKL 4 A, ARG AKT 4B F R R (1=-2.794 . P=0.005 ), RHi& 0K
5 L B R Y L S ( x * =4.613 . x =5.427,34 P<0.05), EEBRBEEITzE 2 (ASA) 349, V4L
BIHE (x *=19.444 , P<0.001 ), 3L 175 LEF (SCr) RFIAEAEAK (BNP) 7K 58 (U,=2.859, U,=2.283, 3
P<0.05), KR ALB 7K H AL (:=3.226 . P=0.001), A B8 & 55000 LB S & (y °=7.431. P=0.006), 41
FAR A U 0 2 0 HL BT B (y 2 =4.211, x 5, =4.947 35 P<0.05), A ICU 24 h S5 B8 i 5
S PE (SOFA) 2 Az Bl 548 P g B R vl 320 T (APACHE T ) 8975 (U=2.233, 1=3.130, 1) P<0.05), K
S BIZ) ALB<32 /L By HFIHE T ( ) *=7.601, P=0.006)., ROC HiZ/HT s, RS EI %) ALB Fit A5 AKI %
A I R R 32 /L, HABURE Hy 86.7% , 5 5K 28.3%. £ Logistic [A1H43HT 7R, ASA 439%  ARHGH 1]
TR LR SCr. RJF RIZ) ALB <32 o/L NG E B KA AKT YISz fE R 2R (R34 EL (OR) Fil 95% Al {5 X
6] (95%CI) 43 5]} 2.248 (1.458 ~ 3.468 ). 2.544(1.332 ~ 4.857). 1.018 (1.008 ~ 1.027). 2.685(1.383 ~5.212), ¥
P<0.01). S5ARJGIC AKT 41 HE, ARJG AKT LR 1CU SERALE <Y EL BT &5 (x *=13.635. P<<0.001), #L
BE AN L TCU BRI TE] L AR S AR B E] B K (U,=2.530., U,=5.032. U,=3.200,1 P<0.05), % AKI #MRJ5
I ZAERH £ (U=4.799 . P<0.001), {3 Bl 7R FEAE Be 28 H B8 (x *=11.681, U=3.537,% P<0.001),
HARJGRIZ] ALB=32 o/L 41 H AL, ALB<32 /L £ 34 1CU SHaHURGE < FL 8 5 ( x *=33.365., P<<0.001),
ICU 13 5 iF [) A0 AR J5 43 B B[] OF K (U, =3.246.. U,=4.563, 3] P<0.001), & AKI b AR J5 IF & aE$ H 3 £
(U=3.328., P=0.001), BT BE 28 I & (U=4.127. P<0.001), &it BEBEEZETRKTRGE, ARG WZ)
ALB 6T 32 o/L ATHA S8 T AKT () & 20 AU, H AKT B9 & 5 B A RS A .
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[Abstract] Objective To investigate the relationship between albumin (ALB) level immediately after major
abdominal surgery and postoperative acute kidney injury (AKI) in critically ill patients. Methods A retrospective
cohort study was conducted. Patients who accepted the major abdominal surgery admitted to the department of
intensive care unit (ICU) of the Peking University First Hospital from June 2017 to July 2018 were enrolled. Clinical
data including the postoperative ALB level and renal function were collected. Patients were divided into postoperative
AKI group and postoperative non-AKI group according to the AKI diagnosis and staging criteria of Kidney Disease:
Improving Global Outcomes (KIDGO). The risk factors of perioperative AKI occurrence were analyzed, and multivariate
Logistic regression analysis was performed. The receiver operator characteristic curve (ROC curve) was plotted for the
ALB level to predict the occurrence of AKI and to determine the ALB cut-off value. The Kaplan-Meier survival curve of
postoperative survival of patients was drawn. Results A total of 363 critically ill patients underwent major abdominal



* 956 -

PR TG B EE A 2021 4F 8 4 33 %45 8 1] Chin Crit Care Med, August 2021, Vol.33, No.8

surgery, and 105 patients (28.9%) suffered from AKI. Compared with the non-AKI group, the patients in the AKI
group were older (1 = =2.794, P = 0.005), preoperative proportions of diabetes and chronic kidney disease were higher
(x* =4.613, y*,=5427, both P < 0.03), the proportion of American Society of Anesthesiologists (ASA) grades Il and V
was higher (y > = 19.444, P < 0.001), baseline serum creatinine (SCr) and preoperative brain natriuretic peptide (BNP)
levels were higher (U, = 2.859, U, = 2.283, both P < 0.05), preoperative ALB level was lower (¢ = 3.226, P = 0.001),
the proportion of preoperative use of contrast media was higher (y > = 7.431, P = 0.006), the proportions of emergency
surgery and using vasopressor during surgery were higher (y >, = 4.211, x %, = 4.947, hoth P < 0.05), non-renal SOFA
score and acute physiology and chronic health evaluation I (APACHE I) within 24 hours after I[CU admission were
higher (U = 2.233, ¢ = 3.130, both P < 0.05), and the proportion of postoperative immediate ALB less than 32 ¢/L.
was higher (y * = 7.601, P = 0.006). ROC curve analysis showed that the cut-off value of immediate postoperative ALB
for predicting postoperative AKI was 32 g/L., with the sensitivity was 86.7%, and the specificity was 28.3%. Multivariate
Logistic regression analysis showed that ASA grade, use of contrast before surgery, baseline SCr and postoperative
immediate serum ALB level below 32 ¢/L. were independent risk factors for AKI [odds ratio (OR) and 95% confidence
interval (95%CI) were 2.248 (1.458-3.468), 2.544 (1.332-4.857), 1.018 (1.008-1.027) and 2.685 (1.383-5.212),
respectively, all P < 0.01]. Compared with the non-AKI group, the proportion of patients with AKI undergoing
mechanical ventilation in ICU was higher (y > = 13.635, P < 0.001), mechanical ventilation duration, length of ICU
stay, postoperative hospital stay were longer (U, = 2.530, U, = 5.032, U; = 3.200, all P < 0.05), more postoperative
complications except AKI (U = 4.799, P < 0.001), and in-hospital mortality and total hospitalization cost were higher
(x>=11.681, U=3.537, both P < 0.001). Compared with the group with postoperative immediate serum ALB = 32 g/L,
the proportion of mechanical ventilation in ICU of the ALB < 32 g/L. group was higher (x> = 33.365, P < 0.001),
the length of ICU stay and postoperative hospital stay were longer (U, = 3.246, U, = 4.563, both P < 0.001), more
postoperative complications except AKI (U = 3.328, P = 0.001), total hospitalization cost was higher (U = 4.127,
P < 0.001). Conclusion For critically ill patients underwent major abdominal surgery, the postoperative immediate
serum ALB level below 32 g¢/L significantly increased the risk of AKI, which was related to the poor prognosis of
the patients.
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O NERFARASG RIMEACH B AKT T BAFR AT G hn &
HEARJG 1 AR FE AN e Ry 12 B EAR (chronic
kidney disease, CKD) FIRU: 2/ —TF%F 3 499 4l
FR O ETFA B3 B4 [l IR AP 55 SR L 240 41.7% 1Y R
FAERII (48 h ) RE AKI DL RJF &4 AKT Y
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o1 &%, B A I Z1 25 FH (hemoglobin, Hb), K A 3 d
N ALB, % 2% 1M 35 WL BT (serum creatinine, SCr). i
| &l BK (brain natriuretic peptide, BNP), R Hj 7 d
SR PSR | I R oK R AL R /i A
B 5K 2 32 1K FH 7 7 (angiotensin converting enzyme
inhibitors/angiotensin receptor blocker, ACEI/ARB ).
Q@ ARrBERL : FREEI ] | FARM I FAREA, 2is
FAR, B @ AL (lactic acid, Lac), ik Hb, /&7
I A N2 N TR ST . @ RIFEOR : 2
A AKT MEREAE , S A7 AR LN | RSO
fift, R J5 RN Z] ALB, %= AKI Z i 5 ik Hb £E ICU
Wl Lac, &5 AKL TR A4 0L A5 005 s
25 B REPEZIY), AN ICU J5 24 h WAEBE R S an B
gy 7 43 (sequential organ failure assessment, SOFA ),
LM B S S PEEERRICIT S 1T (acute physiology
and chronic health evaluation Il , APACHEII ),

1.3 AKIIZWibzik : 208 2012 4R 2t 45K R i
Ja 241 (Kidney Disease : Improving Global Outcomes,
KDIGO) AKT 45 2 Wi A Ji 7 d P 5 A&/ AK
HELL SCr 1Y HI W - A8 ABEHET 3 > Py il 3 i
IMLIF SCr S IAR | A T AT W 21 A it
SCr FARAE . J8 218 T ARAE B 9 1] M 0 2] B 1L 7
SCr R IRAE, AR LA B A5 Bk, MIAR i KDIGO 4
B R B B IR B 2 . (modification of diet in renal
disease, MDRD) A 301132k SCr.

1.4 BF5ET5% < R0 B EAS BIFSE , S it — 2 ]
1 e F AR IR R TR A BRI ZI ALB 7KF- 5 AKIT
06 2 AR AT A5 1 BE AKT 2R 35 43 S P 4
FTEbi. FEFAERS : ALB KV 5 FBFAH (R
J5 7 d DAKT R AR ZR 5l S DB dE bR -
AR AKT &4 i HABSE S PR 2R

L5 it ik : R SPSS 24.0 TR S
T TR BOR DI + bR 22 (R +s) Sirb A2 4
(P REO LM (Qy, Qu) ) FoR AL HEBER T ¢ K
(IER45 ) 8% Mann-Whitney U K356 (AEIEZA 5040 )
THBUROR IS (%) Fem AL LR x 2 K
Y Fisher KifMER s SHBORER ¢ * K. R
FHERR 2R 18109 43 A (PR S 4 >10) [ 37 AR 4] AKT
B KU R 2 O 1 H P<<0.10 1Y fE B LR, HE
BRILLR MDA T 2 2 Logistic [B1JH 20T 7 B2k 57 A5
B Z IAICU 24 h AR SOFA 353 5 A ICU
24 h A APACHE T A7 A 64k, H SOFA $F7)
5 E e AR ARG U GE T TR HERR A TCU

24 h § APACHE 1T ¥¥43 5 R4 & 75 & 4 AKI LA &
ARJG BRI Z] ALB 22 3238 3 TAEFRE #h 2k (receiver
operator characteristic curve, ROC <), B, ALB I
FHE ; BIEIRZR R G, 0 Hr AR S5 B0 %) ALB AXF Il
FYEJET R AKT RS fER & . Kaplan-Meier
AAE R AT R ARG EBERT A, P<<0.05 2557
AGERE X

2 F R

2.1 BFIRKERN(F 1~2) . 3363 Flf E B FH
SR TR, ARG 105 41 (5 28.9%) & E AKI,
b 8 BIFTEE S EERRIGYT . 5ARJE T AKI
A, ARG AKT 41 8 AR B K, R AT A IF 0 IR
J5 . CKD 1Y F 9 5 5, ASA 4340 I . IV %1 L 451 B
15, 52k SCr. BNP ZK-F- 5 /&7, R ALB 7K P H AR,
R FH 22 5 500 A L B s, 2 TR R
LA N 25 1 EL 491 B8 5, A ICU 24 h AR SOFA
W53 A1 APACHE 11353 5 i , R B Z ALB <32 g/L
[ LGB 15 (3 P<<0.05)

22 ARJEEA AKLUEFE ARSI Z] ALB G FHE (K 1):
PIAR S5 BIZ] ALB /K-SR 5 AKT & A2 3121 ROC
2k, 4550 Bon, H ROC g2 F 1 FH (area under the
curve, AUC)} 0.583,95% "] {5 X.[A] (95% confidence
interval, 95%CI) } 0.519 ~ 0.647 ; i1 245850, 1R
b1 S TF 5 {878 B (35 ~ 50 o/L), LAAR S5 BP %1 ALB
32 o/l Ml FHE, BRI A 86.7% , K55 28.3% .
23 ARJFEZ] ALB K5 AR J5 &4 AKL B C R
(3 ~4) KRN E M P<0.10 AR R, Q4R |
ARHTA I RIS AR TG I i 0% . RATA I
CKD . ASA 432 FL28 SCr, AR Fi i FH 55 5257 . WA
HLORBFAR FFAR A PE MRS &
A AKI ZHiHAIK Hb 7KF- . A ICU 24 h R SOFA
TE4y . ARJFHEIZ] ALB<32 o/L, £ A £ H % Logistic
[ 53H7, 45 5 7R, ASA 20 AR FTE v 71
B2k SCr. R BN ZI ALB<32 o/L 6 1 55 % 1 3
KRFARARIG LA AKT B ks 2 () P<0.01),
24 BEATG(ES)  RJFES KA AKI AL
FICU St L AMGE < be A5 . HLBRGE <O 1] ICU A
BEHIE] | bR AKT AMARJG I RIS H AR5 FE B ]
B stR | SR HE R AR E L (3
P<0.05), ARJFRIZ] ALB KT 32 o/L Mg
ICU St MU E < HL 1) L ICU {E BERHR] | B AKT 2k
ARJGH A RERH ARG A BEmHE] S B 5 22 5
WS R X (¥ P<0.01),
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®1 RWELAFREREBEEDRKFARERELRE AKI WAER LR

- SRR E RETAKIH ARG AKLA x 2/ Pl ot SlkEBFE RIFTAKIA RF AKIA Y/ Pl
(n=363) (n=258) (n=105) X (n=363) (n=258) (n=105) ¢/UMH
BHE(HI(%))  222(612) 154(59.7)  68(64.8)  0.808  0.369 | |ASA 234 (1 (%)) 19.444 <0.001
SRS (B, wts) 68+ 15 67+15 72+14 =279  0.005 1% 4( 1.1) 4( 1.6) 0(0)
BMI (kg/m’, x+s) 23.92+4.71 23.75+£492 2434+4.14 -1.077 0282 % 148(40.8) 121(46.9)  27(25.7)
BIE(H (%)) %% 193(532)  124(48.1)  69(65.7)
WG 93(256)  58(22.5) 35(333) 4613 0.032| N4 18( 5.0) 9( 3.5) 9( 8.6)
fEiiNES 188(51.8) 131(50.8)  57(543) 0368 0.544 | |#f% Hb(g/L,x+s) 1184+254 11954239 1156+28.5 1317 0.189
TG 82(22.6)  53(20.5)  29(27.6)  2.137 0.144 ||ALB(g/L,x+s) 379+63 386461  363+66 3226  0.001
BHOHTER 11300 6(23) 5(48) 0729 0373 ||SCr [ umol/L, 74.5 73.1 814 5859 0.004
I 5 56(15.4) 34(13.2) 22(21.0) 3457 0.063 || M(Q., Q)] (63.1,91.0) (62.8,88.8) (65.3,1004) ’
CKD 13( 3.6) 5( 1.9) 8( 7.6) 5427 0.020 || BNP [ng/L, 102 88 126 o83 000
i 36(9.9)  28(10.9) 8( 7.6) 0873 0350 || M(Q., 0] (49,185)  (42,165)  (61,199) ’
R 12( 33) 9( 35) 3(29) 0000 >0.999 | | EEH (] (%)) 54(149)  30(11.6)  24(229) 7431 0.006
ST g 277(763) 194(752)  83(79.0) 0.613 0434 ||ACEVARB [fil(%)) 24( 6.6)  18( 7.0) 6(57) 0193 0.661
SRS 17 47)  10( 3.9) 7(67) 0752 0386 | (WA (f](%)) 73(20.1) 58(22.5)  15(143) 3.119  0.077

o AKL 2 B0, BMI iR 464, CKD g
JUUEF, BNP B FIEAK , ACE/ARB A IS S0k 2 5 AL BRI I 57 / 178 B9k 2 2 AR B ; CKD @Tﬁﬁﬂlﬁ [R5 RS 18

CHRES R LT 34D, (HERSN CKD 5 it

x2 RPMARGIRAEHER

FEMENR , ASA g 5 [ R 2 il

, Hb Mimzr &, ALB ﬂqE%E , SCr A Il
P B 45 R R D R R

EEREEMAFARREREXRE AKI WABHIELER

e ENING TS RJGTE AKI 4 ARG AKI 4 Uly?®!

ik (n=363) (n=258) (n=105) ¢ f P
FRIEEHE] (min, M(Q, Qy)) 297(243,369) 294 (242, 365) 305 (244, 386) 0.793 0.428
FARBHE (min, M(Q,, Qy)) 205 (160, 282) 206 (158, 276) 202 (161, 286) 0.314 0.754
S2FAR (%)) 34( 94) 19( 7.4) 15(14.3) 4211 0.040
FEFAR (1 (%)) 216(59.5) 146 (56.6) 70(66.7) 3.225 0.073
MR (] (%)) 278(76.6) 195(75.6) 83(79.0) 0.500  0.480
WIRIMNEHEA (] (%)) 75(20.7) 55(21.3) 20(19.0) 0235  0.628
ERFAR (] (%)) 10( 2.8) 8( 3.1) 2(1.9) 0.077  0.781
AR Lac [ mmol/L, M(Q,, Qy)) 1.1(0.8,1.6) 1.1(0.8,1.5) 1.1(0.8,1.6) -0.082 0.935
ARAFPRAE Hb (g/L, x +5) 105.4+23.8 104.8+22.8 106.9+26.2 0.740 0.460
AR A mE2s (6 (%) ) 164 (45.2) 107 (41.5) 57(54.3) 4947  0.026
A N TR (1] (%)) 270(74.4) 197(76.4) 73(69.5) 1.828  0.176
NS (mL, M(Qy, Qy)) 500 (500, 1 000) 500 (500, 1 000) 1000(500,1000)  —-0.055 0.956
Arpiiing (mL, M(Q., Qy)) 100 (50, 400) 100 (50, 400) 100(50, 400) 0.126  0.899
AR [ mL, M(Qy, Qy)) 2400(1700,3400) 2400(1650,3425) 2325(1713,3338) -0310  0.757
WIS P 259 (41 (%)) 26( 7.2) 19( 7.4) 7( 6.7) 0550  0.815
SR (1] (%)) 0( 0 ) 00 ) 00 )
B - WP 2 (1] (%)) 337(92.8) 241(93.4) 96(91.4) 0.441  0.507
TSR Z59) (B (%)) 44(12.1) 31(12.0) 13(12.4) 0.009 0923
PR S (41 (%)) 11(¢ 3.0 6( 23) 5( 4.8) 0.792 0373
NSAID (] (%)) 190(52.3) 134(51.9) 56(53.3) 0.058  0.809
I (1 ( %)) 00 ) 00 ) 00 )
KRGS (B (%)) 0( 0 ) 0o( o0 ) 0o( 0 )
JHE AKT Z HMeEE (6 (%) ) 33( 9.1) 20( 7.8) 13(12.4) 1.935 0.164
KA AKT Z i (5] (%)) 81(22.3) 56(21.7) 25(23.8) 0.38  0.535
KA AKT Z Al s in =245 (61 (%)) 45(12.4) 32(12.4) 13(12.4) 0.000  0.995
KM AKT Z A Mk Hb (g/L, x+5) 96.8+19.0 98.0+19.1 93.7+18.5 1939  0.053
RIG G BNP [ng/L, M(Q,,0,)) 285(149,510) 280(149, 492) 290(152, 595) 0300  0.764
AJG e Lac [ mmol/L, M(Q,, Qy)) 1.8(1.4,2.7) 1.9(1.4,2.7) 1.8(1.3,2.9) -0.417 0.677
AICU 24 h NEESE SOFA 3743 (43, M(Q., Q) ) 2(1,4) 2(1,4) 3(2,4) 2.233 0.026
A ICU 24 h ] APACHE 1T ¥F43 (43, x +s) 10+5 9+4 11+6 3.130 0.002
ARIGEIZ] ALB<32 o/L [ ] (%)) 272(74.9) 183(70.9) 89(84.8) 7.601 0.006

o AKL 2B 5, Lac IMFLER , Hb ST, NSAID Sk AR 25, BNP MKFIEAIK, ICU S EAE NS5, SOFA ¥ Bt

BRI TPESr, APACHE I8 Stk Az #laf S 18 PR (@R OLPESr T, ALB i IR 5 il
CUE 5 A AKT Z Ak i Ay B ARSI (5 %) i il &, A5G 2T 40 1

NN

(=) EREATORE S

B EMRR LR FRER . ERRmE
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1.00
x4 BEREEDRFARELZE AKI B
% [F 3 Logistic E)3 437
e $6h7 OR (95%CI) P
ASA 434% 2.248(1.458 ~ 3.468) <0.001
w T AR 5 2.544(1332 ~ 4.857) 0.005
‘g B2k SCr 1.018 (1.008 ~ 1.027) <0.001
0.40 |- ARIFHIZ] ALB<32 g/L 2.685(1.383 ~5.212) 0.004
L mmAL TE « AKT 2t B30, ASA S 5% ERREEER Nif~4 2%, SCr M IfiL I
0.20 — axn JUURF, ALB 318 1 OR AHH L, 95%CI 3 95% Tl f51X il
2.5 RJGREA KA AKL P B AR S A Be it Rl 7
0 020 0.40 0.60 080 1.00 Kaplan-Meier g (K 2): ARG &4 AKT BBE1Y
, EEE“*%Z o AJGAE BT ] 2 3K TR KA AKT % (Log-Rank
T ALB ly L AKI hy & i,
ROC 22 ik % TAEAFIF 2 K : x *=10.713, P=0.001),
E1 AFHZ ALB K PHMEERBERATRARS 2.6 ARJFHVZ] ALB BT 32 oL 4L E ARG
YA AKT Y ROC BhZ . \ ) . .
PRI ROC A (EBEFIT Kaplan-Meier f=77 124 (1 3) : AR B
%3 REEEESAFARELE AKI HEESHH Z| ALB<32 o/L JB# ARG AEBE N B 2 E K T ARG
$547 OR(95%CI) P A% ALB=32 o/L #4 (Log-Rank /5 : y *=21.178,
AR 1.024(1.007 ~ 1.042)  0.006 P<0.001).
ARG AR 1.724(1.046 ~ 2.843)  0.033
AR 0 I 1.746 (0.966 ~ 3.158)  0.065 100
ARG CKD 4.173(1.333~13.070)  0.014 ﬂ A«;g\l}i‘h
ASA 432K 2360(1.571 ~ 3.546) <0.001 %0 | Log_fank%%:'ﬂ
A mirf AR 2252(1.244~ 4.077)  0.007 = x*=10.713, P=0.001
LR SCr 1.015(1.007 ~ 1.023)  <0.001 = 6t
RBLFA 2006(1.021~ 4303)  0.044 %
TFRCFA 1.555(0.959 ~ 2.520)  0.074 e
A A 24 1.676(1.061 ~ 2.646)  0.027 iy
HH AKL Z R (i Hb 0.988(0.976~ 1.000)  0.054 ol
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