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[Abstract] Objective: This study aimed to explore the application value of combined detection of serum cystatin C ( CysC ), urinary
microalbumin ( UmAIb ), and serum creatinine ( Scr ) in the early monitoring of acute kidney injury ( AKI ), in order to provide
a new approach for early diagnosis and intervention of AKI in clinical practice. Methods: A total of 132 critically ill patients
admitted to the Department of Urology at Wutonggiao District People’ s Hospital of Leshan City from January 2023 to
December 2023 were selected. Based on whether AKI occurred, the patients were divided into the AKI group( 62 cases )and the
non-AKI group ( 70 cases ). Levels of serum CysC, UmALb, and Scr were measured at admission ( TO ), 2 days after admission
(T1), and 5 days after admission ( T2 ), and dynamic changes at each time point were recorded. Receiver operating
characteristic (ROC ) curves were used to analyze the diagnostic performance of each biomarker alone and in combination for
early prediction of AKI. Results: Serum CysC levels in the AKI group were significantly higher than those in the non-AKI
group at all time points( P<0.05 ). The levels of Scr and UmAIb increased significantly at T1 and T2. With time, CysC, UmAlb,
and Scr levels showed a continuous upward trend in the AKI group. The combined detection of CysC, UmAlb, and Scr
demonstrated the highest AUC (0.932, 95% CI: 0.885-0.979 ), outperforming individual biomarkers in predictive ability.
Conclusion: Combined detection of serum CysC, UmALlb, and Scr can effectively improve the accuracy of early diagnosis and
prediction of AKI. Early identification of renal impairment allows clinicians to intervene at an optimal stage, which is beneficial
for improving patient outcomes.

[Key words] acute kidney injury; serum cystatin C; urinary microalbumin; serum creatinine; early monitoring

AMEER CAKD) RSa B R LA™ B AT, AKT I, 2 H R RATTE A L A2GER) AKL 28T
JEHAEWAE . KRTFA B EREARZ T RO H W, AKI AR EZAMA T MALEF (Scr), fH Ser 2 Z RN ZR I,
—HRA BE TS 2352 B 5, A5 A B (B S ARl . PR IR RIS, SRR R AR,
WIT SRR, EEERIAE TS B, e R WAk, MIEMIIER C (CysC) ARBE AN (UmAlb)

101



The Primary Medical Forum EEE%i8tz $£8% 5 18] 2026 £

A

VEN B IES 45 R E b i ) , 7385 LS T I IR AFFSE 35 1)
Ko AWML ZHTINE CysC. Ser Al UmAlb 7E AKI H
MR, BRI AR A IR R R M, S AKT fR 5]
WU T TR LB %) B R

1 9ERHS 5k
L1 —fesert

RGN T 2023 4F 1 H E 2023 4F 12 A, Tk
LT A XN R B B i PRAMEME BE IR YT 132 Bilfa &
F . TR BE WG 2012 4F AKLi2WikRE, If HAREIRTE 18
80 %z H], HE 2012 4F KDIGO 157 AKI2WibRifE, ¥
BEIT N AKL A (62 6i]) FHE AKT 4L (70 1] )o SHASRHE:
OFfffE AKL mfaRE, UfiMasiE . Ea . KFEARR
i WK MBS QFE 18 ~85 % BAPBE
IR BRI AKT, H&HEIHAI<72h; @B EHFBEE M
TERIER . HEBRARE . OB MBI . B iR 2%
55 QBEBMASGEE; /TG . A S tpm
H @QUWAR RGURRY | TP R R ; OIRTEEA TR .
AKT % 35 fil, 227 ], 4F#% (58.6+13.2) #; dE AKI
HPB 39, 4314, H (553+12.7) %; PidREM
S AR EE R R RGO A, 22 R s
X (P>0.05), BAT M, RFRLEERSEZ I St

1.2 R vk

JTA BETEABER (TO). ARG 2 K (T1). ARt S
K (T2) =B ] SR MR AR AS . SR 6mL
FF % CysC. Ser BRI, FRBREASTE I R B UCHEIR Al
£, FF UmAlb MK . CysC R . R FIEFL G b ik
HEAT I CysC AR o Ser A« SR FHREEHAAS I ML Ser K-

UmAITb Rl SR FH AR S Be ekl 24 /NSHRI H 9 UmA 1b

1.3 it

RH SPSS22.0 GEit AR AR HEAT AR A3 BT o T TR
(x+ts) Fon, PARLERMH CK%, 4P R A
PR FHE S 77 2250015 THECPERILAL] (%) 130K,
YLIE] LR K s AHICHE TR H Pearson HHOC/MHT ;
224 ROC Mk, T I T (AUC). REJE | FE5E,
TEAEAGINRLRE, DL P<0.05 & HA G245 L.

2891

2.1 BH —OR L
ABEFEILANA 132 B8, b AKT 41858 62 7, E
AKI 21 70 5], WOZHAEARSE . PRI . MR S5 5 TH G 1 3 25
(P>0.05),
2.2 P 3 A IR A P AR K Lo g
AKI 13 T0, T1, T2 =MFE] &SI CysC. UmAlb
KPR E S THE AKL AL, 2285243 (3 P<0.05 );
AKI ALY Ser 7KFAE TO B SR AKL 41 H2: 5 40
HHEERE X (P>0.05), T1, T2 iHE] & B3 E TR AKL 4 (3
P<0.05); AKI ZHN LG CysC. UmAlb., Ser 7KF-REHTH] 5%
WAt dE AKT A T8 An b T AR B R (3
P>0.05), W& 1,
2.3 P —FEARS ECA R TN T FL AKT (4 Wk g
ROC Mh&sririEn, =FHBAERKMA AUC i 0.932
(95%CI: 0.885~0.979 ), & & TRk (¥
P<0.05), RIGE 90.3%, Fi5tEE 85.7%. Wi 2,

1 PZERFE A RHE I CysC. Ser. UmAlb KFHH (X £5)
20 51 TR 7' CysC (mg/L) Ser ((wmol/L) UmAlb ( mg/24h)
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9k AKI 21 T1 70 0.78 +0.25 94.56 +17.89 25.63£7.32
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K5 b5 I S AUC 95%CI REE (%) TR (%)
CysC 1.08mg/L 0.876 0.809 ~ 0.943 82.3 80.0
UmAlb 31.25mg/24h 0.783 0.698 ~ 0.868 71.0 75.7
Ser 98.63 1 mol/L 0.654 0.556 ~ 0.752 58.1 68.6
b=yl - 0.932 0.885 ~ 0.979 90.3 85.7
3t HRAMONAE . 05 . RFARGERIVIRE T . AKL RN

AKI 2 AR B v g W B ™ R R IE 2 —, JC

102

AN BOFET S, IBSER TAERBETE], SN 1677 2%
Ao BT AKT B R IIIG RR IR AT ., 24 m 2 Wits



A

The Primary Medical Forum EEE%itiz £ 8% % 1812026 &

BN Ser FIR A A GE K S W B D BE M EAE , 3L
He Bk o) REEEA LY, Hit, FHEmEuRa
Fe SR E bR S, X T RS MR B B TR Y
[ S=9"8

CysC SR AR BB pA T 1 — A 2 DI RE bR R
BERE S S R UN = Y2 &1 SN Er ) 4 = AN = v o LN AW T S
Y. CysC R 5 B IEDIREZ VIAC, BIIREZ AT, CysC
RIS, KT . 5 Ser A, CysC AZARTE | o
il AREAEE R AR, PR R R i 2R B e
BB, I CysC 78 AKI B S BERERS L Ser BT
i S BB R A N, JC O RS W A A
ABFFE R, AKIZHHEEALE TO, T1F1 T2 BRI CysC 7K
SRS TR AKLZL, H CysC BMREELE AKI 21 53 Pl
LRt 0 R B W (P<0.05), X —Z5 R0 T
CysC TERHIZIT AKL TP T CysC /K15 B IEuE S T hg
FUIREG, HARL AR Sl B/ Nk B 2R AR Ak, AT A
SO B AL T TR AR

UmAIb 2 2 B /NS 1) AR, oA 2o b
G S BERIUL U IEFAFOLT , AR B XS G
S AEARA RIS FE R I h6e, B R i A 8
FIE AR, B/ NS, AR EBICRE T R, 5
R AR EAWIE TS . UmAlb BT % BT Ser /K FHY
b, HEIEAE AKT BUSW E SR, A, R
B UmA1b 78 5 B 0 T 2y, (AR Rl vl ™
FIREAZ BLA P R s, APRERIER . K. BRI SE
T B FEOLR S RA R . Kk, Halfki UmAlb
T AKI REER AT RIRR . FEARBFSE T, AKL dHEBHLE

SENH:

TO. T1.T2 B UmAlb 7K F-34 5 25 5 T4k AKI 4H( P<0.05 ),
X4 HER DT, UmATb X0 B 3455 60 Wi A 4 s
1) R

Ser J& M4 FTIG R L T2WF AKT A9 EZHEFR, Ser
A LRI ™A, 38 i B /NBR AT T . 2 T RE 2 4t
B}, Ser BUTEBRRIEL, MIEKFEFE . 2R, Ser KFEFHE
HHA S TR IR0 &R, FRAETE AKT Y IR B
B, Ser £ AKI AR WH BAT —E M RIRTE . ARBFSE
W, Ser KAE TO WF5HE AKL 42 RIS 2475 L

(P>0.05), {HFE T1 F1T2 i}, Scr B97284L L CysC HT UmAlb
W3, XM Ser XHF AKT FYF I HTN AR S 4255 . X —45 4
55 M Scik A L —3, B Ser IR E— R R RS
Witkdr, JLHIEAE AKT AT,

ARG E)—AEE L IE, CysC. UmAlb I Ser A
WFE AKT R HI2 Wb e A o 5 TP — 4R a4 it ROC
Mheksrtr, ATEM, BERMA AUC 4 0.932 (95%CI:
0.885-0.979 ), 5 THH{HH CysC. UmAlb B Ser AYTRINIAL
g IXRY], BEA R = BERE IR AN —FR A 2, 42
PEE SRR 25 B o

AWFFEE, CysC. UmAlb Fl Ser HIBEEAINN AKI
PSSR AL TSR ) S Re o 25 G I ARIEIRFAAE, =
ARSI AT LAy £ F AR e T R R i i
A, AR RIRTPACR, > AKT AR AE FIBET
K SR, SEFBA R IPE T8 = s WfErf i, (AL
PRI FAATESR G — Pk ik o Bilan, i PR A A 75 22—
TE MBS SRR AR KT, HH A M F 0t — 2 1 2 e Kokt
ASBIFFE A B UEHAEAN[RIIG PRIAE Hh A 25 M R e 1 o

[1]YMPA Y P, SAKR Y, REINHART K, et al. Has mortality from acute renal failure decreased? A systematic review of the literature[J].

The American journal of medicine, 2005, 118 (8): 827-832.

[2IMOORE P K, HSU R K, LIU K D. Management of Acute Kidney Injury: Core Curriculum 2018[J]. American journal of kidney
diseases: the official journal of the National Kidney Foundation, 2018, 72 (1): 136-148.
[BIZEHE, WKBHSE, JRFMHE CysC, UmAlb, Ser TERRREAES I 2t B0 45 8 h 19305 Lo e (E[)). PRl R 2 ¢

7, 2022 (1): 72-76.

[4]JKARKOUTI K, WIJEYSUNDERA D N, YAU T M, et al. Acute kidney injury after cardiac surgery : focus on modifiable risk factors[J].

Circulation, 2009, 119 (4): 495-502.

[SThEEm, SR MBI 2 C RNTE B D REHE b B PR ST S FHCo B i B 2%k, 2011, 19 (2): 261-262.
(6185 /NGB, SPHEELT, AT R R B P S M B A AR AL [ ] AR BB A R 2020, 51 (02): 122-126.
[7FEIRES, THE, M= ELAAE 8 mBGEF M CRP. C3. C4. BUN HI SCr /K FA84k Rl PR SL[0). 35 bk BE2%, 2009, 30

(15): 1636-1637.

(815 HL, FLHT , B 0. LIS DA AR C 5 ML USRSk P 50 012 1B B U DA A (B e PRS0 1 P R 2 B 24, 2013,

19 (11): 1530-1532, 1535.

FATH RN 2023 4FF S AHE TR MG CysC . UmAlLb Ser 156G A2 513 AKT Wil o 7 R FH M- BB 5E , 23SZD079 ).

SEEEE . FEK (475220787@qq.com )

103



