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HE . B Wt anAmF 52 RKRLTFS 2% 1 (APACHE Il )34 3 4A K &4 [/ 353
(RRI) B B4 45 - F —1(KIM—1) 3+ &bk B4 45 B4 T ey Ml 1i, 773k @RS 2023 5 1 A —2024
12 A @ 0 P s B BB 69 203 4] b B34 BB 0 m m TAt, BB BSR4 57 (CRRT),
(3728 d, BB FRE A TH(69H )5 AELL(13446]), &5 £ 465 APACHE 11345,
RRI, 27 KIM—17K-F Z s R FA, KA % B & —& Logistic B AR H 47 S B 645 B —wiHmBE £,
20 2R E TR IE(ROC) W& 5 #7 APACHE 1134 RRI. fo 7 KIM—-1 & = & B A s &0 B4 45 & 4 e
THFMMAL, ER T APACHE [+ 4 RRIAhaFKIM-1KFHEHTFAELEA(P<0.05), =4
R T A AP <0.05), A5 BT S & FTAEAM(P<0.05), % BFE—H& Logistic & )2 5474 R
27, APACHE 1132 & [ OR=3.838(95% CI:2.008,7.336) ] \RRI & [ OR=3.717(95% CI:1.945,7.105) ] o 3%
KIM—1 7k %[ OR=3.550(95% CI:1.858,6.785) ] . 547 Il 45 [ OR=3.059(95% CI:1.600,5.846) 13 % 44k
BB BT AR R E(P<0.05), ROCHWE»H4 R 27 ,APACHE Il #4 RRI.fiF KIM—1 & =%
BEATRM Stk B AR5 B S T R AR E S B A 84.06%(95% CI:0.728,0.914) .84.06%(95% CI:0.728,0.914)
89.86% (95% CI: 0.796, 0.955) | 89.86% (95% CI:0.796, 0.955) ; 4 71 4 1 4 72.38% (95% CI: 0.639, 0.796) .
83.58%(95% CI:0.760,0.892) .73.13%(95% CI:0.647,0.802) .93.28%(95% CI:0.873,0.967) ; W1 & F @ AR5 % A
0.805(95% CI:0.703, 0.886) . 0.847 (95% CI:0.749,0.915) ,0.799 (95% CI: 0.695, 0.879) . 0.913(95% CI: 0.826,
0.961), %51 APACHE Il #F4 .RRI.fi% KIM—1 2346 2 534 &5 e P AR EHME, =54
89 TR ML E 5 .
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Abstract:
Evaluation II (APACHE 1I) score combined with renal vascular resistance index (RRI) and kidney injury molecule-1

Objective To evaluate the prognostic value of the Acute Physiology and Chronic Health

(KIM-1) in predicting mortality in acute kidney injury (AKI) patients requiring continuous renal replacement therapy
(CRRT). Methods Medical records of 203 AKI patients admitted between January 2023 and December 2024 and
receiving CRRT were retrospectively reviewed. Patients were divided into death (n = 69) and survival (n = 134)
groups based on 28-day outcome. APACHE II score, RRI, serum KIM-1 level, and clinical data were compared.
Multivariate logistic regression identified mortality risk factors. ROC analysis assessed the predictive value of
APACHE II, RRI, KIM-1, and their combination. Results APACHE II score, RRI, and KIM-1 levels were
significantly higher in the death group (P < 0.05). Age and proportion of stage III AKI were also higher (P < 0.05).
Multivariate analysis identified high APACHE II [OAR = 3.838 (95% CI: 2.008, 7.336) ], high RRI [OAR =3.717
(95% CI: 1.945, 7.105) ], high KIM-1 [OAR = 3.550 (95% CI: 1.858, 6.785) ], and stage III AKI [OAR = 3.059
(95% CI: 1.600, 5.846) ] as independent risk factors for mortality (P < 0.05). ROC analysis showed sensitivities for
APACHE II, RRI, KIM-1, and their combination predicting mortality were 84.06%, 84.06%, 89.86%, and 89.86%,
respectively; specificities were 72.38%, 83.58%, 73.13%, and 93.28%, respectively. AUCs were 0.805, 0.847, 0.799,
and 0.913, respectively. Conclusion APACHE II score, RRI, and serum KIM-1 are significant predictors of
mortality in CRRT-treated AKI patients, with their combination demonstrating superior prognostic value.

Keywords: acute kidney injury; acute physiology and chronic health status score system II score; renal

vascular resistance index; kidney damage molecule-1; prognosis; predictive value
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SR B R 2 AR SR BORIESIRE AR B 7R 8 4 20 # APACHE HiiF%E%ARRI&E[L?%?
T%E@#ﬁlltﬁﬂa% ER(ENPRY ) EEEQ&#J’EE KIM=1 x5 2P B 458 3 8 2 U 64 00 4 4L, 5

IR, MR GR AL R I BGE —ARARIIA L, Dl R DR SR R R AR

% 2 PE B E AR Y6 JF (continuous renal replacement
therapy, CRRT) A A7 &5 04 15 N R4 W BR 3 =, H TG
C )z TRy B 8 R AT A e —
E B BE T UG Stk AR B 5 M il BREIR 15
7 % 4t 1l (acute physiology and chronic health status
score system [, APACHE 11 ) ¥4 1E b PF- 4 f& 5 4

BFR N BRI T R, RS S 2
'l%‘?ﬁdﬁ%%‘ﬁﬁﬁ%azﬁ*ﬁ?@ o A
1145 FH 7 $8 %% (renal vascular resistance index, RRI) ,
TS L Bl g 2 AR A B S T R A BT
FE A B, RRI> 0.71 5 e 35 4 A 5 Sk B 34 443 19 B
T RE PR 52 AH DG 1y W 45 45 53§ -1 (kidney damage
molecule—1, KIM=1) {§ 2y B /N 451 405 1O 45 5 1 25 )
b &, FOAE LR P ok B T s 5 S v 0 19 R
ARG FREEYI® . SR, B —F8 AR TE B0 2
B 451 03 J8 % TS I A AR JR BRAE - APACHE T 373 X
LA DS 458 13 45 S 1 AU, 5 RRI 9y 3% 4 B 1L L 3 71
U0 KIM-1 I Gk S e B DD RE B AOIR S . i
LR Z A8 bR HE G T 5 T K RE o AN Y

1 ARSI

1.1 —fAR
[ JB50 P 43 A 2023 4F 1 H —2024 4F 12 B 78 1l o
O BE BE TR 1 203 191 2t B 60 40 A A 0 D B kL .

AR E : OFF & 20 B 10 10 12 Wb HE"; @4F
%> 18 % ;@ CRRTIAYT ; @ ok 52 % . HE
Frpmife : ORETEA B 5 4E 2L s @QCRRTIRYTHf[Hl< 24 h;
QB I LAk b s DREAE A7 18 Pk BB s O F
IF I R Ge 0 s @ Be it [l < 24 by DA IF e Kk
B R0 5 @) FEORS P R G o AR5 AR B I B o
e HRZR B b, AL - 2025 4R (062) 5 o

1.2 WIRFAE

121 FEWHE BEIEZ CRRTIBIT . BEVS
28 d, SR B TS GO0, DL A2 B B = B0 st
T2 a5 SR R B TS G O A R e T Al
(69 %) S iE 41 (134 41) .

1.2.2  APACHE [l # 4 ##4& Z RRI, 27 KIM—1 7K
F#nl JRYT HIIEAY APACHE 11 %4y, £3 45 12 1
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PH A, S APACHE TUPFAMBRE P A B 15 B0 KIM-1 00 2R B85 U ATl (i

R FEPE o I A AR R A 3N A L
530 ~ 7145, - E 5 1% ™ R ROE L BT
iR 0 6 2 35 1) IR 55 i 7 {L (CX50 AL, fif 2%
Philips /A 7 ) , %k 3% 2 ~ 5 MHz, Z 3% # #5120 F
AV B NG O . B I Bl Oz v L e Bt
AT sty AT R I, BORE 28 B 2 mm, 25 5 B3 Yl
ST B0E D WA B RN AT K 0 06 3 3, RRI =
1 &7 5 H 0 300 00 /A0 4 e A . TR R SR SE AR
# WK 1L 4 mL, 3 500 r/min 250> 15 min, £ 48 13.5 cm,
SR FH TG 16 928 Wz o 3K 58 000 5 i ¥ KIM -1 7K SF , 3
M H LR AR A RAE, .
123 ETH WEREER A I A
PG R 48 8 (body mass index, BMI) | W AH &
O T A 0 R A BB AR R A O A
WP 25 W) | AE W 3P 6 5 (intensive care unit, ICU)
5 e B8] A Be B &F 5K JE (diastolic blood pressure,
DBP) . A B B 4 4 FE (systolic blood pressure, SBP) |
A B R O 52 56 %8 48 BRI /MR TH X (platelet count,
PLT) . I3 40 9 31 %% (white blood cell count, WBC) . 4
# [ (Albumin, ALB) . & fH 21 % (total bilirubin,
TBIL) ] %5 [ o
1.3 SFitFEAHE

B 43 AT R I SPSS 26.0 Ge 8 . TR
DAIEL + bRt (xxs) Ron , LR 1K 50 5 114K
BERLR B R (%) Fow , HLEH xR 55 2R
Z [ R — it Logistic [0 54 5 43 Br 2P B 460 43 50 %

operating characteristic, ROC) 4., P <005 hER
HaitsE L.

2 ZR
2.1 TAZH APACHE [l ¥4 .RRI. & KIM-1 7k
7 R:3%

W20 APACHE 11 3743 . RRI ALl 7 KIM-1 7K *F-
#, 6 ek 3, 22 5 A it 22 L (P <0.05) 5 5E
T=41 APACHE Il 43 . RRI 1 IfiL 7 KIM-1 7K - 34 55
FHEMFH. WEL,

1 WHAPACHE Il #4 RRIFNMLEFKIM-1 7K F EL 3R

(xxs)
285 n APACHEI ¥4  RRI 13 KIM=1/(pg/mL)
T4 134 2511329 040+0.12 2426 +3.15
FET4 69 3125473 0.65x0.18 29.84 +4.62
1l 10.796 11.787 10.142
P& 0.000 0.000 0.000

2.2 MAIRKFELILE

I 20 AR 3 T 17 0 SR I U 3 L 48 1 /X R
ZSE G FE T X (P <0.05); SET-4LAE I KT
AEAEA RS I e s T AR, A
P S K e i Hs SR R R DR R R O e
FET R BML WA SR PR sk AL RGE L i A
TP 259 1CU A3 Bt B ] L A B B DBP . A B i SBP
PLT .WBC . TBIL . ALB 7KF- 5 Al 09 L 382, 28 X/ ¢ Ko
5, 2R HGEIFE L(P>0.05), kK2,

FET- 0 52 R R 5 2 4l 52 30 T AE F#1iF (receiver
F2 WARKFFILER
- . fli_ﬁ%/ el —— SIS (%) BME/ WA sk R
(% ,xxs) IS BEPR LI (kg/m®,x + 5) (%) #1(%)
AP 134 56.13+5.29 73/61 28(20.90) 26(19.40) 19(14.18) 23.64 +3.68 35(26.12) 41(30.60)
JEToAH 69 65.41+6.78 39/30 12(17.39) 10(14.49) 8(11.59) 23.17+3.45 18(26.09) 20(28.99)
1/ x*E 10.730 0.077 0.353 0.753 0.264 0.880 0.000 0.056
P 0.000 0.781 0.552 0.386 0.607 0.380 0.996 0.812
13 it s 191 (%) HUBRIE T 71(%) A2 51](%) ICU&_I’%HH‘ Bt ]_)BP/ Ny §BP/
I8 11§43 = % = e E/(d,x+s) (mmHg,x+s) (mmHg,x+s)
AT 105(78.36)  29(21.64)  110(82.09) 24(17.91)  116(86.57)  18(13.43)  11.88+2.13  77.81£10.96 12329+ 14.83
FETT 23(3333)  46(66.67)  52(75.36)  17(24.64)  58(84.06)  11(15.94)  12.37+241 7627+1042  125.16 + 1425
t/ X MH 39.635 1.279 0.234 1.484 0.964 0.862
P 0.000 0.258 0.628 0.139 0.336 0.390
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%35 %

A 155.23 + 18.33 13.78 + 3.46 37.91 +4.95
A 158.73 +19.16 13.41 +3.25 37.12 +4.65
/X 1.269 0.737 1.099
P{H 0.206 0.462 0.273

47.16 +4.17 35 18 12 4
46.28 +4.72 67 31 18 18
1.361 3.103
0.175 0.376

23 SHAMBRGEERTHEMESR
Diat s 2Gtr AR (K =
0, 7% =1), APACHE T 43 ( 529 {& ) . RRI ( 5 U]
{E) I TE KIM=1 7K 3P (52 {8 ) |47 % (SN fA) |
PRI CT LI =0, I =1) K 4 284, 4T

APACHE T 3F 4> B[O R =3.838 (95% CI: 2.008,
7336)]. RRI 1 [ O R =3.717 (95% CI: 1.945,
7.105)7. IfiL 7% KIM—1 7K % B[O R =3.550 (95% CI:
1.858 , 6.785 ) | A% 175 43 101 I IO R =3.059 (95% CI:
1.600, 5.846 ) |34 Sk 214 5 453 40 £8 38 B0 T 19 S B 1A

Z [N 2 — M Logistic 1] V9 43 #r o &5 S & W . Z(P<0.05), WFE3,

®3 AMBERMGEELTHMERN S EE—MK Logistic BRI TS

APACHE [T43 1.345 0.419 10.304 0.000 3.838 2.008 7.336
RRI 1.313 0.357 13.527 0.000 3.717 1.945 7.105
113 KIM-1 1.267 0.434 8.523 0.008 3.550 1.858 6.785
s o 1.118 0.506 4.882 0.016 3.059 1.600 5.846

2.4 4Hr APACHE Il 14> .RRI.MiE KIM-1 &=
FERANREERGBEEX TN E

ROC [l & 4 ¥7 45 1 . 7R , APACHE T 3% 4> .
RRI L% KIM=1 Kz =3 A B 2o B 0 40 /8 3
BET 4 R 43 1)K 84.06% (95% C1:0.728,0.914) .
84.06% (95% CI: 0.728, 0.914) . 89.86% (95% CI:
0.796, 0.955) . 89.86% (95% CI:0.796, 0.955) ; %F 5+
P 3 51 Ky 72.38% (95% CI: 0.639, 0.796 ) . 83.58%
(95% CI: 0.760, 0.892) | 73.13% (95% Cl: 0.647,
0.802) .93.28% (95% CI:0.873,0.967) ; fhi £& T 1 £2
43 511 0.805 (95% CI:0.703,0.886) . 0.847 (95% CI :
0.749, 0.915) . 0.799 (95% CI: 0.695, 0.879) . 0.913
(95% C1:0.826,0.961) ., VLI 1 F1#4.

UM%

o

20 60 80 100

100-5F 514/%

B 1 APACHE IliE4 . RRILIMiE KIM-1 K& =&BE &N
2SR EEFRTHROC MLk

=)
ol
=

%4 APACHE I[iE4y RRI i KIM-1 & = E B AN S S35 BE LT REED T

APACHE T ¥4y 32 0.805 0.703 0.886 84.06 0.728 0914 72.38 0.639 0.796
RRI 0.67 0.847 0.749 0915 84.06 0.728 0914 83.58 0.760 0.892
I3 KIM-1 30.47 pg/mL 0.799 0.695 0.879 89.86 0.796 0.955 73.13 0.647 0.802
=HBRE 0.913 0.826 0.961 89.86 0.796 0.955 93.28 0.873 0.967
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5 15 ) 004, 51 APACHE TVFJMG A ¥ L EFBL I 8O KIM- | X 2 P 4500 8 U 1 OO 916
3 it BRI, S0 AE D RE S BRI R PRI A W

UM B A5 R 2 Bk TR T A R K R i
ZEL, I PR 2R A I LT S5 AR M LR Y v R
INERUE IR B AIFST R B, RS2 T AR BE AR
B T RE (14 2218 AL 5 B S R B A LA S AT
i e R, B R 0 2R, S0tk B0 mT gk
e M IR, P R R R ey 2 EE
SR R A A B 2 b A U 38 iR
HACT RS o 2Pk B 0 0 s 17 R ELIR IS B
Fe, MLPR 2R A | I LT 55 B — 45 A TG 12k S bl SR 0
W05, HBA— R bR Al 0 4 S A, R, -
R Z AT bR R PEAl St B 845 R TS 6 T I R
PUEIRIT R R W B LE K,

AW FE 45 WoR , 20 B B CRRTIRYT
J&i 28 d PR AE R A 33.99% (69/203) . 5 HL % BE i
80 141 & 4F 2 M5 405 B CRRT 6T )5 28 d SE T A
B, &5 R, 6 A8 R 60.00% , BH 8 T AR IFSE
A RE 5 R AR REAS B U/ R I AR
AR S . ARBF5EF, APACHE IT 343 . RRI . IfiL 35
KIM-1 i 175 7 40 10 38 Sy 2P 5 4 40 F A R T Y
SEERE R 2 . APACHE T P43 AT S M 5 84 £ 35
5 7 R, 2t B i B E APACHE 1T 143 i
15, 2o RECE T BT, 2 BN IR T ME B
I 1T e 23 14 I It & 0E K A WS, DA T 38 in 2B 25 BB T
KB . O A WFFEIESE , APACHE 11 35y e 25 1 A
oK 2E B 5 B AR T S S B R A 5
SERG5Z M. B, 200 B W40 00 &R HLH G
BB 2 08, A WFITHR B I O S0 B B A B /NS
R A R AR R R RN R R AR O 1 R
VR TREZEYINY B I A I B A S B
011 L S R M 2 S 1 Sl N e S | =
1R SO T = o A = 0117 o 7 e L 0 o R332
sER /NS Bk ik A ER /N Sh ki 46 K B /N ER B 4 i
B K R I R AR R EOR ek g RN, S 80
DIREFA"Y e T 22 5 0 4 i o A Ak ke
FRIAEYT KAs W 2otk B & L E K. RRIGERS
J e I R UG 7 1 AR A 5 B PN O O T O L 25
A S W I AE PR S A B i B AR AR, X T IEAL
A5 408 03 B i R i 400 ' )y i e i A SR ARG
W R B, 2 2ot B B0 kAR I B ek g i R R
1A= 117 N = AN &7 = N | R R e )

H RRIZK B & FF 3 RRI T = 48 7R B A0 o
TR et o | R AR ZE AL i A S i i, 25 5 Y R R
LG5 R A 0 RE N, S B S T L AR
B IEREEL N, DT B 0 AR BT XU s RREFH
F B /NERBE AL, , S 350 B ok 06 1 s A g AR M
I, i EE B RN R BE B R, AT R R R
fRELIRZS , o] A S B0 PR IR 7, B I 4 ) A 3 T
TGP 56 2 S PIF 98 i3, RRI S B 27 E A
KV B0 R CRRTIRYT S 28 d BT Il 57 &
B AR AR 5 2 AL, KIM-1 3 24 B ik
AU s, FELAT I B B T 40 S N SR E
HLUNIER, oA BT 5 /NS b R A iy 38 28 5
AINE R R — BB ERZ B, KIM=1 RNA 2 Pk &2
il KR E L EH T BN L g, HoKFE T
1o T R R IR AT AT, R R T OEAS BN A
P EEP L 20PE B 7 R I T KIM -1 7K T 4
715 ' R AR 0 7 40 R N, 23 B TR T M
JE, TG 0 8 B ST XS o 32 20 M SIS i
KIM-1 7K 72 2ot B 401 405 £ 3 i % 2l ST f 1 T
RORMRG R S5 Z A0, APACHE 1134 \RRI Al
I8 KIM=1 7K - 35 HLAG 4 7 0000 AKT B85 B0 T KU
I . APACHE I P43 H T % 1 7™ A% FE 1)
ZEATIL  H B = 3h 4 WD RE 7 5 KIM-1 75 R 37 B AR
Yibr i, Fe v B BN % DA G 3
o B A 1 AR B SR AL RRUVE S —Fh L1484
il A% 2 25 W D00 R i 3 BR A (FL AR R 7 A A AR
PEZ S . B, 76 SEBR I R B, of, iy AR 48 £ 38 L
S B e 508 VRS T B IR 45 & 2R s hr it AT
ZEA W DL s O R M . AR B 43
1R 2k B 0 R 3 28 d P BE T B kST A R
R AR R S RN Z AT .

H iy, BN E A & T APACHE 1T ¥4 . RRI . IfiL
T8 KIM-1 T 2P B 4 405 28 3 5 A A 52 i, HL
W e = = 3 A T A B AT R E . 2 iR
SR TN 2 L R T AN (E, 5 R
AN ¢ QR = € I = £ N IR = NP ) S v o
APACHE I 3F 43 32 % 2 e f8 35 1 38 /K995 17 | 17 RRI
AL KIM=1 0058 2 F B R S i . — & Bk
A RENE IS [6) 4t B 4 1 Pl 28 3 AR I, 4R T
DA HERAPE e PR SR SR AL T 42 18T 1Y SR o
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