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R85 2 R PR /& LSOFA 3743 . TLR4 . NGAL .uKIM-1 7K P35 F AKIL T 81 AKT 11 5, AKT [I R4 R R R 7 .
SOFA #F4r . TLR4 .NGAL .uKIM-1 /K 5 F AKI T .2 5/ 431 2% 3 L (P<C0.05). TLR4.NGAL,uKIM-1
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Abstract Objective: To analyze the diagnostic value of toll like receptor 4(TLR4) ., neutrophil gelatinase-as-
sociated lipocalin(NGAL)and urinary kidney injury molecules-1(uKIM-1)in patients with sepsis complicated with
acute kidney injury(AKI). Methods: 181 patients with sepsis admitted to our hospital from October 2020 to Feb-
ruary 2023 were selected. According to whether AKI occurred. they were divided into AKI group with 83 cases
(30 cases in AKI stage I, 38 cases in AKI stage [l , and 15 cases in AKI stage [l ) and the non-AKI group with 98
cases. The TLR4, NGAL, and uKIM-1 levels between the AKI group and the non-AKI group were compared.
The levels of serum creatinine(Scr), eGFR., procalcitonin, urine volume, sequential organ failure assessment(SO-

FA) score, TLR4, NGAL and uKIM-1 in different AKI stages were compared. Pearson was used to analyze the
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correlation between TLLR4, NGAL and uKIM-1 levels and Scr, eGFR, procalcitonin, urine volume and SOFA
score. Draw ROC curves to analyze the diagnostic value of TLR4, NGAL, uKIM-1 single and combined detection
of AKI in sepsis patients. Results: The levels of TLR4, NGAL, uKIM-1, procalcitonin and SOFA score in the
AKI group were higher than those in the non-AKI group, and the urine volume was lower than that in the non-
AKI group, statistically significant(P<C0. 05). There was no significant difference in Scr and eGFR between the
two groups (P=>0. 05). logistic regression results showed that, the increased levels of procalcitonin, urine vol-
ume, TLR4, NGAL and uKIM-1 were risk factors for AKI in patients with sepsis, statistically significant(P <C
0.05). There was no significant difference in Scr and eGFR among the three groups(P >>0. 05). The levels of pro-
calcitonin, urine volume, SOFA score, TLR4, NGAL and uKIM-1 in AKI [ll stage were higher than those in
AKI I and AKI [l stage, while the levels of procalcitonin, urine volume, SOFA score, TLR4. NGAL and
uKIM-1 in AKI | stage were higher than those in AKI [ stage, statistically significant(P <Z0. 05). The levels of
TLR4, NGAL and uKIM-1 were not correlated with Scr and eGFR(P>>0. 05). The levels of TLR4, NGAL and
uKIM-1 were positively correlated with procalcitonin, urine volume and SOFA score. respectively (P <C0.05).
The sensitivity, specificity, and AUC(95%CI) of TLR4, NGAL, and uKIM-1 in jointly detecting septic patients
with AKI were 0. 783, 0. 969 and 0. 900 (0. 849 — 0. 950), respectively. Conclusion: The increased levels of
TLR4, NGAL and uKIM-1 exist in patients with sepsis complicated with AKI, which are of great significance in
determining the occurrence and progression of AKI. The combined detection of these three factors has higher diag-
nostic value for sepsis patients with concurrent AKI.
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PR MR AE B A ECZY 1 900 1 KA B H WER AR AKT T 30 9, AKT IT M 38 4, AKT I
FEARIE 1/4 VLB MRFEIE USSR R R SRR 115 ], JF AKT 4 AKT 45 65 {4l % 33 il F
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AKI, Toll #8324 4(toll like receptor 4, TLR4) £ (Kidney Disease: Improving Global Outcomes,
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il /NVE bR AR B RO A L, T e RS S JTA WFFE T G A BE IR B 25 7 AR5 il B A i
INE AR R BRD . T R SR T B 3 mL, & T IRHrEEH AR N, B0 (3 500 r/min,
TLR4 . NGAL ,uKIM-1 7£ M 34 H & 5F & AKI 10 cm 15 min) , R BUMLHE , BCE — 20°C DKA N &

(2 Wi 1 JC AU AT 2 bR B A AR R N R R
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uKIM-1 7K. 55 Ui 48 Fr A5 WF 5% % 42— i 98 ) (o
SRS .BMD | Scr B /N BRIE 2 2 (eGFR) | B 45
ZJE R SOFA PF2r (4> 0~24 43, o0 (H 8
TG E) T, RAREEK LW K logistic
] U 43 B 52 ) Jie 35 6E B E JF & AKT i fa B & .
AT AKIT 23S SereGFR . 45 & 5 R i .
SOFA 4+, TLR4. NGAL, uKIM-1 K . 4 #7
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J PR 5. SOFA ¥ 4y 09 M & %5 20 #1 TLR4.
NGAL ., uKIM-1 H.— K B A K i 27 05 A OF &
AKI 2 i1 .
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K SPSS 21. 0 G H AT Gt o bt s 3 i
PORLR X S £m B E) e i R A ¢ K565 11
BOERhE i (V) FoR L IR o K 24l R

JH F K365 R FH £ 9T logistic 18] 19 23 A1 52 Wi e 35 4iF
BE I &K AKT W fa b N %5 R | Pearson 43 #r
TLR4 . NGAL ,uKIM-1 /K F 5 Scr,eGFR, [ 55 %
Ji R SOFA 143 19 A0 E 1 22 i ROC il £k 4
BF TLR4 .NGAL . uKIM-1 B — K7 156 A 46 0 Jie 25 5F
BFE IR AKI 2B (E. UL P<<0.05 AZESAH
GiiteEE L,
2 #R
2.1 AKI4.4E AKI 4K TLR4 . NGAL,uKIM-1
IKF

AKI 4 % TLR4.NGAL, uKIM-1, & 45 % J&
KF K SOFA 345 FAE AKT 4, JR 828 T 3F
AKI 4 236 G028 L (P <<0.05) ; AKT 4
Ak AKT 41 Scr.eGFR Wi, 2% LG22 X
(P>0.05, W1,

£ 1 AKI A . JE AKI A TLR4 NGAL uKIM-1 7K X+S
- o TLR4/  NGAL/ uKIM-1/  Ser/ eGFR/(mL/min BEF5HE/  JRE/(mL  SOFA ¥4}
ZH
(ng/mL) (ng/mL) (ng/mL) (mg/dL) /1.73 m*) (ng/mL) /24 h) /45y
3.934+  100.204 4,00+ 0.964 67. 49+ 5.084 1923.61+ 11.55+
E AKI4H 98
0.37 18. 96 0.48 0.32 6. 89 1.25 235.59 4.34
5.284  148.574+  5.99+ 1.04+ 66. 56+ 7.554 1 480. 22+ 13.05+
AKI 2 83
1.63 38.25 1.83 0. 30 7.27 2.97 323.57 5. 36
! — 7.370 10. 481 9. 637 1. 693 0.877 7.046 10. 371 1. 870
P — <€0.001 <<0.001 <<0.001 0.092 0. 381 <0.001 <0. 001 0.039
2.2 W REEAE B I & AKT Gk &= i, DU S G SR M 25 B . [H T AR

T logistic MR, e 35 0 A0 3 — 9%
BHERFEA, AR 8 2 & E AKT R . 0=
AKI, 1= AKI, [ 28 & % B Scr.eGFR. Ff 45 % J5 .
& .SOFA if4r . TLR4 .NGAL ,uKIM-1 /K, i#

SeAp w5 IR P AL R B E BT 0 BL, B AL O P 2 67

FH“HE AR DAHEAT A AR B 2 £ MBI BR . % 5 o S
Br=0.10,a0 AfE=0.05, Z5F Wow . FFHEEJE R
H  TLR4 . NGAL uKIM-1 /K F | Ft 2 5% 0 Jie 25
BHEIFE AKI MR ZE (P<<0.05), W3 2,

F2 logistic ASHEMMBESEF L AKINEREER
2 R R 43 B Z W E 53t
B SE OR 95%CI P B SE OR 95%CI P

el —0.056 0.314 0.945 0.511~1.750 0. 858 — — — — —
A% 0.087 0.299 1.091 0.607~1,961 0.770 — — — — —
BMI 0.264 0.300 1.302 0.723~2.342 0.379 — — — — —
Ser .479 0.301  1.615  0.896~2.913 0.111 — — — — —
eGFR —0.259 0.299 0.772  0.429~1,388 0. 388 — — — — —
o 45 2 )i 2.413 0.369 11.172  5.418~23.038 <C0.001 1.600 0.532 4.953 1.744~14.060 0.003
73 2.645 0.366 14.083  6.877~28.842 <C0.001 1.254 0.496 3.504 1.325~9.270  0.012
SOFA -4 0.396 0.301 1.485 0.824~2.678 0.188 — — — — —
TLR4 3.031 0.452 20.719  8.536~50.290 <C0.001 1.826 0.629 6.211 1.809~21.329 0.004
NGAL 3.052 0.398 21.159  9.691~46.195 <C0.001 1.600 0.524 4.952 1.775~13.818 0.002
uKIM-1 3.832 0.561 46.161 15.378~138.565 <C0.001 2.129 0.738 8.406 1.979~35.712 0.004
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2.3 KA AKI 21 B9 Scr. eGFR. F& 45 % J7 . IR

## .SOFA 4 . TLR4 .NGAL ,uKIM-1 7k *F-
341ME Ser.eGFR L, ZR LG It #E X

(P>0.05); AKT Il # K% %5 % Ji . JR & . SOFA ¥

4% .TLR4 NGAL uKIM-1 /K38 F AKI T #.
AKT 1, AKT 1T BIF% 55 2 )5 LK & . SOFA %43 .
TLR4 .NGAL,uKIM-1 /KF & F AKI T #], 2%
A4 FE L (P<<0.05), WL 3,

£ 3 AE AKI 5 H TLR4 NGAL uKIM-1 7k F X+S
L . Ser/  eGFR/(mL/min 5%/ PR/ SOFA TLR4/ NGAL/ uKIM-1/
. (mg/dL)  /1.73 m?) (ng/mL) mL P4 /4r (ng/mL)  (ng/mL) (ng/mL)
0.97+ 68. 264 5.704%  1763.52+&  7.64% 4,08+ 112. 354+ 4,25+
AKI T 30
0.26 7.33 1.37 206. 88 1.68 0.57 20. 06 0.59
1.07=+ 66. 00 7.10 1439.184+ 14.264+ 5.15+ 158. 36+ 6.31+
AKI 11 38
0. 30 7.20 1. 68" 188. 59" 2.75" 0.86" 24.18" 0. 94"
1. 11+ 64. 58+ 12.384+ 1017.534+ 20.804 8.034 196. 22+ 8. 66+
AKI Il 15 ) ) ,) ; ) ;
0.35 7.08 2.77°Y  156.94VP 3,34V 1,340 26. 230 1.459»
F — 1.66 1.51 69. 04 78.33 441. 66 101. 63 74. 80 112.19
P — 0.196 0.228 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001

5 AKI [ M H# .2 P<<0.05;5 AKI [ i H#.» P<<0. 05,

2.4 MM

TLR4 NGAL.,uKIM-1 K F 5 Ser.eGFR 3
JoAH M (P =>0.05) ; TLR4 .NGAL ,uKIM-1 /K F
Oy )5 R4S & L SOFA PF4r B IE AR ¢, 5 IR 2 &
R X (P<<0.05), W4,

2.5 ZWiMd

TLR4 NGAL uKIM-1 B & K I ik 35 0 5 %
Ik AKI B9 R R 57 B AUC95% CI 4333l
4 0.783.0.969.0. 900(0. 849~0. 950), W3 5.
K1,

% 4 TLR4 . NGAL.uKIM-1 7k F 5 Scr.eGFR . P45 % [§ (FR & .SOFA ¥ 4 f48 £ 1%

e TLR4 NGAL uKIM-1

r P P r P
Ser 0.118 0.288 . 180 0.103 0.108 0.329
eGFR —0.196 0.076 —0.166 0.133 —0.204 0. 064
68 5 2% i 0. 649 <<0.001 .591 <0.001 0.721 <0.001
IR & —0.626 <<0. 001 —0.695 <<0. 001 —0.719 <<0. 001
SOFA 43 0.705 <C0. 001 . 621 <0. 001 0.708 <C0. 001

%5 TLR4 NGALuKIM-1 E—RBEEHRNKSESREH L AKLNISHMNE

A REE T B o 1% AUC 95%CI P
TLR4 0. 594 0.533 0.038 0. 402 0.310~0. 469 0.021
NGAL 0. 601 0.579 0.042 0.410 0.328~0. 483 0.018
uKIM-1 0.615 0.598 0. 051 0.428 0.351~0.508 0.011
TLR4+NGAL+NLR 0.910 0.871 0. 069 0.738 0.650~0. 818 <0. 001
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A EARE T TLR4, £ MyDSS 4 #i 2k 5%
A AR A1 S0 38 AE S B AL b, e AT NF-
KB T B E B2 15 1) 2% 506 i R 30 T AR 0 e 1k 1A
T AN DR S A BRI, e & A AR ) RE B A
B e s fE R FE L R EE AE T & AKT AT R TR
PEW IR, B BE £ B, 5 TLR4 2 1K AH 45 &, 005
TLR4 /305 538 %, 4 NF-«B il i , B ik
KT 4l R 74 ok i & A AKT . [RlEHA 3
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KW LT, R HAERITF WA 2 h 9, BRI I
NGAL 7K b T4k B . B0l BRI NGAL J&
R AKT 8RR B . NGAL 725/ I
B 20 6 1) 2 35 RURE iR i, o] BB TR NS B
I TE AKL P2 sk 1=, 59 4h, 3T 4 I IR 08 &
Pi% £ TCAIFEFR . 40 uKIM-1, 7] iz e B /N8 45 45 7
FEM uKIM-1 AR R A F B /N 1 K 40 i 8 3% T
2R 0 47 B /N R 20 A2 60, uKIM-1 7K IR
S LT, AU R, uKIM-1 K H 3
AR AR SRR B /N L R A0 B AR A 5 R R B
AT oA AE S 30 aKIM-1 M 40 Jif 5 35 1o B 7% 3 A
PRI . AR WBFIE Al WL AKT 41 TLR4., NGAL,
uKIM-1 K5 THE AKI 41, % logistic [A] 14 45 5
A HTRE A 2 R R & TLR4 . NGAL ., uKIM-1 7K
TR A R O R AKT ek &R, B
Ffi%E AKI 20 1 A9 38 A, TLR4 . NGAL ., uKIM-1 7K
Vbt 2z FJF. B TLR4.NGAL, uKIM-1 %f T
AKI Wi B — & & . Bl TG AKI A9 ™
AL, N MRERAE O & AKT (9 5L 912 W FA 7 4R
BETR M B ARG R SRS R
SR B ALY U E R R R, S

Hofl BF 5% AR R, R WF gE B 4 I M AR T

TLR4 . NGAL,uKIM-1 7 AKI 2 Wi iy i i, A

LA AT EATHE AKT 132 Wi i (8. R R e

115 AKI Wl Z e R . BLAh RS E 45 &

logistic M43 1 45 77 1, TR A FR 15 5% Ml Jie 25 i f&

FIt R AKI Wfal &, b MEERE IF & AKI 17

iz W e IR OAGHT B B . Scr A1 eGFR 21l JR

b F R PEAL ' T RR 0 38 AR L (0 AR A A S T

B S BR k. AR R BESE AT WL TLR4,

NGAL.,uKIM-1 K5 Scr.eGFR ¥ J0#H 5 M, ¥

B TLR4.NGAL. uKIM-1 #] g J& M 37 F Scr Hl

eGFR Z b, fig o 50 A1 sz e AKT B9 2= 92 bk s

Y. BEESE R — N H I R AE ARG pr B8, H

5 TLR4.NGAL . uKIM-1 /K- B9 1F AH 56 35 B 3 46

A=Wy A T fig 5 IR BRSRE SN AH G L T R

BEARREYE R0 B AKT X S Wb B Y

AL U R D SOFA PF 20 1 1 18 e w5

IREMIIRZS . IR = 00 2 AKT B9 — 4> i 7 3%

B SOFA ¥4 vh (%) 5 JIE 5 43 A0 455 IR f L UL

ek . TLR4 .NGAL,uKIM-1 5 R & f1 SO-

FA PE4 1 1E A 56— 25 32 R X 26 A4 W b A 0 78 1

il AKT 7™ 51 5 B A e v B 1
25 R SE B2 & B, TLR4 . NGAL . uKIM-1 #i—

5 55 52 B 9 0 L Ak N A DR R S, DT 7E R

AKTARZE N v 8 3 5 8 F+ &, oF i A T

AKT 2, R AR HF 98 42 4 T — Fh e & Rl

W77 %, LA ER 3 0 2 A 48 A 19 A BOAR S, 92 Ab

B EWN T, ARFIE LB 0 — &0,

uKIM-1 RO R 5 5 B, Ji A AT B2 uKIM-1

FEAE /NG LR AR b Rk H T B R

P, 5 ROC i 4k 3% M T TLR4. NGAL,

uKIM-1 B A ik 3 0 A8 8 JF & AKT RUE R

HELAUCOIS%U CD) 4351 0.910,0.871,0. 738

(0. 650~0.818), ¥t TLR4.NGAL,uKIM-1 B

ARSI AT B A T PP AE e E R O R AKT 1R

B: 5 A 1A 2 DR B AR AR
2R LTk, MR B E JF & AKIfF7E TLR4.

NGAL uKIM-1 KT @& =& X T H# 2 AKL &

A K gt e HLAA TR S, HL = A A AR I e 7

JiE B I & AKT 2 Wi (85 55
FlzEihse A (R 275 R A7 76 A 35 v 28
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