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[(HE] BE TSI ZE C(Cys C) MEEREA SE 2 B 407 (SA-AKT) H 315 19 9
M, FiE  FRHRTIEMEEMERT ST J7 0 , Yok 20204F 1 F 22 2023:4E 12 J 7 58 BRI RS B B2 e B g
9 5 (1CU) IR Y SA-AKI FBE VR MHIFGE T4 . A fR 3 — ekl I RAN BB T (SOFA), 2tk Hist
PR ERR OO ITE4> T (APACHE 11 ), S4EFSE#5 . M7 Cys C /K MR 28 dEIHIEN . i HZ N E Logistic
] AR 52 I SA-AKT R33N RFUE SRR 2 5 262308 T/EFIERTZ (ROG M) TEAG 5 Mk 2
TE SA-AKI BB H TS NP RLEE. &R BAIMA SA-AKLE 111 6] H AP 77i% 24 6541 (58.6% ), 4ET- 41
46 1l (41.4%). FET-41 SOFA #4r . APACHE T1 153 T AN E -6 (TI=6) FRE5 R R (PCT) i C- [ &
(hs-CRP). IfiL7% Cys C KI5 47 15 4 CSOFA ¥4+ (43 1500 (14.005 17.25) 1 14.00(11.00, 16.00),
APACHE IT3E43(43):26.00(23.75,28.00) 11 23.00(18.50,28.00 ), IL-6(ng/l): 3 731.00 + 1 573.61 11,2 087.93 + 1 702.88,
PCT (ug/L) : 78.19 +30.35 Bk 43.56 + 35.37, hs-CRP (mg/L)* 266:50(183.75, 326.75) £, 210.00 (188.00, 273.00),
17 Cys C (mg/L) : 2.01£0.61 F 1.62+0.50,3) P<<0.05 J. "2 [A 3R Logistie [71/3 7041 B~ , SOFA BE4: [ i
(OR) =1.273, 95% 0] {5 IX[E] (95%CI) M 1.012 ~ 1.600, P=0.039 ], IL-6( OR=1.000, 95%CI >} 1.000 ~ 1.001,
P=0.043), PCT(OR=1.018, 95%CI & 1.002 ~1.035, P=0.030). Cys C(OR=4/139, 95%CI “}' 1.727 ~9.919,
P=0.001) &R0 SA-AKT B 28-d s 197 B K 2R L ROC M1 45 8.7 , SOFAT5 AT-6, PCT ., Cys C
T SA-AKI H3 28 d TE 2R FIEAL(AUC) 43514 0.682(95%CI F7 0.582/~ 0.782,P=0.001). 0.753(95%CI
4 0.662 ~ 0.843, P<<0.001). 0.765(95%CIH 0.677~ 0.854, P<0.001). 0.690(95%CI}10.583 ~0.798 , P=0.001 );
DU A TN SA-AKI JB USRS OM (E I TR —F5 R AUC TN 0.847 (95%CI 4.0.778°~ 0.916, P<<0.001), fi{/=%
FEN 95.7% K5 FE N 56.9% ., LB SOFA S, IL-6, PCT B4 Cys:C %) TorSA-AKI 8 Z 15 BA B 4-H 1
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[Abstract] Objective To investigate the predictive value of inflammatory indicator and serum cystatin C
(Cys C) for the prognosis of patients with sepsis-associated acute kidney injury (SA-AKI). Methods A prospective
observational study was conducted. Patients with SA-AKI admitted to the intensive care unit (ICU) of the General
Hospital of Ningxia Medical University from January 2022 to December 2023 were selected as the study subjects. General
patient data, sequential organ failure assessment (SOFA), acute physiology and chronic health evaluation Il (APACHE IT'),
inflammatory indicator, and serum Cys C levels were collected. The 28-day survival status of the patients was observed.
A multivariate Logistic regression model was used to analyze the risk factors affecting the poor prognosis of SA-AKI
patients. Receiver operator characteristic curve (ROC curve) was plotted to evaluate the predictive efficacy of each
risk factor for the prognosis of SA-AKI patients. Results A total of 111 SA-AKI patients were included, with
65 patients (58.6%) in the survival group and 46 patients (41.4%) in the death group. The SOFA score, APACHE Il score,
interleukin-6 (IL-6), procalcitonin (PCT), hypersensitive C-reactive protein (hs-CRP), and serum Cys C levels in
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the death group were significantly higher than those in the survival group [SOFA score: 15.00 (14.00, 17.25) vs.
14.00 (11.00, 16.00), APACHE II score: 26.00 (23.75, 28.00) vs. 23.00 (18.50, 28.00), IL-6 (ng/L): 3 731.00 + 1 573.61
vs. 2087.93+1702.88, PCT (ug/L): 78.19+30.35 vs. 43.56 +35.37, hs-CRP (mg/L): 266.50 (183.75, 326.75) vs.
210.00 (188.00, 273.00), serum Cys C (mg/L): 2.01 £0.61 vs. 1.62£0.50, all P < 0.05]. Multivariate Logistic regression
analysis showed that SOFA score [odds ratio (OR) = 1.273, 95% confidence interval (95%CI) was 1.012-1.600, P = 0.039],
IL-6 (OR = 1.000, 95%CI was 1.000-1.001, P = 0.043), PCT (OR = 1.018, 95%CI was 1.002-1.035, P = 0.030), and
Cys C (OR = 4.139, 95%CI was 1.727-9.919, P = 0.001) were independent risk factors affecting the 28-day prognosis
of SA-AKI patients. ROC curve analysis showed that the area under the curve (AUC) of SOFA score, 11-6, PCT, and
Cys C in predicting the 28-day prognosis of SA-AKI patients were 0.682 (95%CI was 0.582-0.782, P = 0.001), 0.753
(95%CI was 0.662-0.843, P < 0.001), 0.765 (95%CI was 0.677-0.854, P < 0.001), and 0.690 (95%CI was 0.583-0.798,
P = 0.001), respectively. The combined predictive value of these four indicators for the prognosis of SA-AKI patients
were superior to that of any single indicator, with an AUC of 0.847 (95%CI was 0.778-0.916, P < 0.001), a sensitivity of

95.7%, and a specificity of 56.9%. Conclusions The combination of SOFA score, IL-6, PCT, and Cys C provides a

reliable predictive value for the prognosis of SA-AKI patients.
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SA-AKD) (91236 HA B2 il KBS, HE A
% -6 (interleukin-6, 1L-6 ). 545 Z i (procalcitonin,
PCT). #8 # C- [z B #E [ (hypersensitive Giredctive
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TREERL A R B B R A R E J T A 25 51 St
(fEHS £ 2020-642 ), I HFE s RIS A PO T
W GRS+ ChiCTR-2100053299 ).

1.2 GORHSCRE M ARBRAGIN - U8 5025 (i — i PR 5%
b GV | AEIE RGO | 40K 3£ (white
blood cell count » WBC )L H KL 4 Al 1 45 (neutrophil
proportion s NEU% ). [l FLAR (lactic acid, Lac ), “F4)5))
Jik [ (mean arterial pressure, MAP), > (heart rate,
HR) 55, sk A 418 5 1 42 B LA OCF BLAS B
43 (sequential organ failure assessment, SOFA ),
SR A PRSP EERIRGLIES) 1T (acute physiology
and chfonic health evaluation Il , APACHE 1T ) ; & IRt
] S HE B D GG TPCT 5 R B Ak 22 K kA6
I TL-6 5 >R FH AU LU 24 hs-CRP 5 R HHFL
JBE 2 L R A TN I Cys € 7K 5 WSR3 28 d
PRI

L3 Giit2# )ik 4 SPSS 26.0 GeHH R A TR
O3 e IES AR GO IR + PRz (x £s)
R, YA (8] FE R A ST FEAS ¢ 4G 36 5 AR RS
AT TR A (O (M (Q,, Q) ) 3R
7R, PHEH ] FL 3R F Mann-Whitney U #5610
BB (T4 H) 2 R0 2 Ko, SRHZ
# Logistic [1H 4341 52 1) SA-AKI S8 24 15 7Y 16 5
£ RHZIAE TAERRE 2L (receiver operator
characteristic curve, ROC [t£€) 1155 £k T R (area
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under the ROC curve, AUC), PFALAHICFEFR X5 1Y
FMRLRE . P<0.05 NEFAGIT2FE X

2 % R

2.1 HBFE—RUER(F 1) HEg A 111 £ SA-AKI
B, o 5B 74 1, 2otk 37 51 5 Jili B IER L 30 4]
(27.0%), 15 I & e 55 161] (49.6% ), Il 3t J& 4 20 15
(18.0% ), HoAl JF RS 6 51 (5.4% ) 5 £71% 2 65 1A,
FET-41 46 1], FEIGAL S AET AL AFIE | PR | B
F 5. WBC. NEU% . Lac., MAP Fl HR [ #5525 5545
TeF 2278 L (¥ P>0.05), HFET-41 SOFA 143,
APACHE I #43 J 1L-6 . PCT . hs-CRP il Cys C K3
YA 5 TAEIR 4 (34 P<0.05),

Fz2 2N SA-AKI BETER % EZE Logistic B34 #7

Ei=721 BfE si ORME 95%CI PH
SOFA #F5> 0.241 0.117 1273 1.012~1.600 0.039
APACHE I ¥4 —0.041 0.061  0.959 0.852~1.081 0.495
11.-6 0.000 0.000 1.000 1.000~1.001 0.043
PCT 0.018 0.008 1018 1.002~1.035 0.030
hs-CRP 0.001 0.003 1.001 0.995~1.007 0.661
Cys C 1420 0446 4139 1.727~9.919 0.001

H : SA-AKIT I MEEERE A G A 4473, SOFA i S48 B i
45, APACHE 1T Jhy 2otk Ak B2 S8 M R BT 43 1T, 1L-6 1A
Y -6, PCT NS RIE, hs-CRP Nilliff C- RV, Cys C
HBENE C, OR ALY, 95%CI 2 95% AI{F X [H]

2.3 1 B PR 28 Bl B I A R K SA-AKT R
T B B E (3 35 8] 1) : ROC 253 pr iR,
SOFA 343, Th=6., PCT ., Cys C %} SA-AKI 3 28 d
T A7 T (FR<0.05) ; PUE IR G % SA-AKT

RS 118 T A1 L ST S G
[E}(95% confidence interval, 95%CI) A

(95% AI{E X

0:778 ~ 0.916 ), FHURE N 95.7% , 5+

x3 &Kk

AUC 4 0.847

5K 56.9%,

6 [F 3R B BX A Al X

SA-AKI £ 28 d FsIFiE

n WfE ORI AR
L A A

95%CI P{H

SOFA #F4F 1650 39.1  90.8 0.682 0.582~0.782  0.001
1r-6 250650 76.1 | 66.2 0.753 0.662 ~0.843 <0.001
PCT 51.00 82.6 662 0.765 0.677~0.854 <0.001
Cys € 171 739 708 0.690 0.583~0.798  0.001
A T 957 569 0.847 0.778 ~0.916 <0.001

T : SA-AKI ARERREAHOC S B 140, SOFA SHJP DE 4 B ik

W, 1L-6 EA A
AUC & i

% -6, PCT NIEFEZ]F, Cys C HINE C,
,95%CI H 95% T {ZIX ]

xR1 FFEHASIETH SA-AKI BERIGRZ 1L B

i yeanil | % Pl
(n=65) (n=46) VAL

R (% xts) 57.75+16.17 630634 15.83 1903 0.060
PN (%))

Htk 43(66.2) 31(67.4) 0226 0.634

otk 22(33.8) 15(32.6) 0.019 0.892
JERYRI (11 (%))

i 16(24.6) 14(304) 0463  0.496

LA 35(53.8) 20(43.5) 1158 0.282

137 10(15.4) 10021.7) 0.736 0391

Hib 4(62) 2(74.4) 0.172  0.678
SOFA 4> 14.00 15.00 3084 0001

(4, m(Q,,0,)) (1100, 16.00) (14.00,17.25)
APACHE Il ¥4 23.00 26.00 530 0011

(4r,M(Q,0,))  (18.50,28.00) (2375, 28.00)
WBC(X10/L,x+s) 144241084 14.68+9.76 0.130  0.896
NEU% (x +s) 0.84+ 0.12 0.84%0.14 0.107 0915
Lac (mmol/L, x+s) 374+ 228 3.90+2.92 0322 0.748
IL-6(ng/L,x+s)  2087.93+1702.88 3731.00+1573.65 5.166 <0.001
PCT (pg/L, v %) 43.56 +35.37 78.19430.35 5.383 <0.001
hs-CRP (mg/L, 210.00 266.50

M(Q.,00)) (188.00,27300) (18375, 32095y 066 008
Cys C(mg/L, x%s) 1.62+ 0.50 201+ 061  -3408 0.001
MAP (mmHg, x+s) 69.31+11.63 6657+1219  -1200 0233
HR (¥ /min, x £s) 124.32+19.40 12533+23.19 0247 0.805

1+ SA-AKT I EEREA G S B 4407, SOFA 7 B B 0
45, APACHE I b @bk 2L 302 S8 PEE AR PE/r 1T, WBC
AETTEL, NEU% JyPrERi i L], Lac S zLig , 1L-6 A 1 4mid
2 -6, PCT HIFASEIF, hs-CRP KL C- OBIE, Cys C Wk
Z C, MAP P 8IE, HR 0% 5 1 mmHg~0.133 kPa

2.2 2N SA-AKI B4 il J5 19 2 A &K Logistic [A11H
I3HT (6 2) : Lh SOFA $£43 . APACHE T #£43 ., IL-6,
PCT. hs-CRP il Cys C fE 2 F A8 &k, DAAE % 28 d &
BT AR HAZ R (E=1,1=0), Z K &K Logistic
8] U1 43 B 45 L W7, SOFA $£43 . IL-6., PCT ., Cys C
J& R SA-AKI HR & 28 d T s (1 1k ST S B IR
(¥ P<0.05),

0.60
::d
#
0.40 SOFAI4y (AUC=0.682)
— IL-6 (AUC=0.753)
— PCT (AUC=0.765)
0.20 [ — Cys C (AUC=0.690)
— BEATHIM (AUC=0.847)
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 —Hi 5
1 : SOFA AP B R8P4, 1L-6 A3 -6, PCT 2
55, Cys C ABEINE €, SA-AKIL M AEEREAH & 2k B i,

ROC £ hZ ik & TAERHIEIZE , AUC Al F il

1 SOFA ¥4y, IL-6. PCT # Cys C B KIEAH
M SA-AKI &5 28 d TS # ROC ik
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SA-AKI 7£ & 8 B AR WL, FL5 18 1 B
O FAERIPET 45 R R 4E /B A Hk A
BILH AN 58 4T 2, 2 25 AT TR AKT I3 B S it A
4 By I3 8 125 AR A SR E DI BE AR 2 JF R s ali thy
ARSI, A SR, AKT & AR I 5
VETEAS LIS, B I A I S A S R
AT % B SA-AKT 700 ok bl Z2 5T % B, SA-AKI
RKFREE I RAE R 51 5 5381, bR RAEB AT b,
R SR IAPS T | A R L BRI T BRI T REAN 4
TR T g P n] e SR ShRE sz

H AT, AKI A2 5 53 1] 3 BT PR i LT
IR, R AR 3 LT 7K 32 W7 AR 51 SA-AKT A9 i
BRI R . IR A 2 HE AR Ge AT i
JRE SR R A ™ E AR 4 CRP J&—Fh iR ATl
B 2R 1, AR MR T 12 Wi S A
I, CRP KT 5 B Z UIHHSE , Tihs-CRP 6
MR FRAE CRP R S R 8 . PAT [MRE)E T
PRI RIS 85 11, A3 B T e i 2 2 e, )
ik, ABERT A4 I3 PCT 7KSF A A Sk e MR e S
AKT B4 4517, W78 W, PCT B CRP TH AE
THERf S W B0 S8 e ™ S AR AT, ifi L
A 46 b7 A R T A AL 1 a6 HINWBC
DAL B 6 L2 L O A 40 PO il 2T i i 25 £ o
M= A A AR R, ] R SRR S, NS |
LB FB R I PR P I, S T e R AE
PAEFRAT S0 BRI, B T e AR Y
TN, MR R PCT T IL-6 7K g fp 202
TEAM S, FE T4 35 -6 . PCT Al hs-CRP 7K
B E T TARIE 4, #WAL-6 . PCT Flhs=CRP 7]
RETE SA-AKI H & 45 8 BRI, S aif i) i o2 45 21
—F P RIS T 2 N Logistic 191134347,
T 5E A AEFE bR 1L-6 FI PCT N 5% 0 SA-AKI % i
JEBIIST AR . SR, hs-CRP FEASHFSE it oA
s 5 SA-AKT (B4 28 d i E R HEY LR,
It hs-CRP X SA-AKT £ 35 B T A1 i34 75 58 = ol
AT o

M3 Cys C, WWFRA e 22 8 8 1 B i 75 C,
AT AR T A A AR = A, A i e i v ik
ANZZHERI L RAE K SFPIGAE R R A2, il 22
JINER P A, 7 ST N e TR O A
WFFE R, MG Cys C K] 4R R W RIS B 9 11 12
WibR s W) , REAS S WL T AR . MR T A%

GELEF ARG, LG Cys C BE S I Hb T5000 e 7507
BE AKL A & Az, TRl SA-AKT B35 1 FLE PEAk
FLA BRI R I E ) MeREAE 3.0 52 SO A
SOFA PF41, 5 i T Gy T80 #5 B DI R R,
KA B R i, A TR B 50U, 5 3k 1S
FITRTHEARE AL, BB T B N5 2 o 3L A JHRRES X
TF M T T ) b LA AR A4 BRge
B, SOFA TFM2F 1CU #5325 AT B R e L 5
) R BHE bR, S— bR Y2 W e A A —E
SRR , ZAE PR A AR m IS WAL RE 7 ARBIESE
R SAAIG AR L, SET- 4L LT Cys C KR
SOFA PF 7R i F+ 55 5 Z R 2 Logistic [111H 4341 iff
=L EW, CyC Hl SOFA TF/M 2520 SA-AKI H#
28 d FilF ST fElE £, AUC 7£ 0.650 DAL, A
B NI E . AN S8E TR , RIEFEFR SOFA 1
43, -6\ PGT BE4-Cys C Wil SA-AKI f2 28 d Til
JEITAUC 4, 0.847, BUREEFE 90.0% LI, IR LT
B R, HA TR IR N AL

ZE | Frik, PCT. 1L-6, CGys C Fl SOFA 0Bk 4
T SA-AKI 8 15 HAT — o A8, 24 -
AR DR B S sl @ 2 SRR Y T T
T A R I RES Ty & (RASHIF S AE A — 2 1) Sy R
Mo s AE MR OIS  HEAS LN, IR TR R AR,
AT 22O BRI 50 1 — 2D UE SR
FlzE R Ze i 7 AR 25 o
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