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[Abstract] Objective To investigate the predictive value and prognostic assessment role of cal-
protectin (CP) combined with urinary kidney injury molecule-1 (KIM-1) for acute kidney injury (AKI)
in patients with sepsis. Methods A retrospective study enrolled 200 patients with sepsis treated at Bei-
jing Friendship Hospital, Capital Medical University, from January 2022 to February 2025. Patients
were divided into an AKI group (7n=71) and a non-AKI group (7n=129) according to whether AKI oc-
curred during hospitalization. According to the AKI staging criteria, stage [ was defined as mild AKI (n
=44) , while stages I - Ill were defined as severe AKI (7=27). Based on 28-day outcomes in the AKI
group, patients were further divided into a death group (2=21) and a survival group (#=50). CP, KIM-
1, acute physiology and chronic health evaluation [I (APACHE II), and sequential organ failure assess-
ment (SOFA) levels were compared among the groups. Receiver operating characteristic (ROC) curves
were used to assess the area under the curve (AUC), sensitivity, and specificity for CP, KIM-1, and the
combined indicators in predicting AKI in patients with sepsis. Pearson analysis was used to evaluate cor-
relations between CP, KIM-1 and APACHE [l /SOFA, and Spearman analysis was used to assess cor-
relations between CP, KIM-1 and AKI stage. A Cox regression risk model was used to analyze the ef-
fect of CP and KIM-1 on 28-day prognosis in sepsis patients with AKI. Results Compared with the non-
AKI group, the AKI group showed higher APACHE I (16.17£4.09 ws 13.30+2.44) and SOFA
(5.4241. 46 vs 3. 40£1. 11) as well as higher serum CP ([150. 55+26. 07] pg/L vs [128. 79£24. 09] pg/L)
and urinary KIM-1 ([42. 7249. 90] ng/L ws [33.76%10. 64] ng/L) (P<C0.05). Compared with the mild
AKI group, the severe AKI group had higher serum CP ([159. 67+31. 40] pg/1. vs [144. 94420. 63] pg/1.),
urinary KIM-1 ([48. 42410.76] ng/L wvs [39.22+7.52] ng/L.) , APACHE I (18.04%4.83 vs 15. 02+
3.09), and SOFA (6.22+1.50 vs 4.93+1.21) (P<C0.05). Compared with the survival group, the
death group had higher CP ([169.52+27.84] pg/L wvs [142.57+20.86] pg/1.) and KIM-1 ( [48. 09+
8.70] ng/L vs [40. 46£9.57] ng/L.) (P<C0.05), while there were no statistically significant differences
between the two groups in APACHE [l and SOFA (P>>0.05). ROC curve analysis showed AUC val-
ues for CP, KIM-1, and the combined indicators in predicting AKI in patients with sepsis of 0.734,
0.754, and 0. 872, respectively. Correlation analysis showed that CP and KIM-1 were positively corre-
lated with APACHE 1[I score, SOFA score, and AKI stage (7=0. 494, 0.325; sp=0.250, 0.459; P<<
0.05). Cox regression risk analysis indicated that CP and KIM-1 were independent factors affecting 28-
day prognosis in sepsis patients with AKI (P<Z0.05). Conclusion CP and KIM-1 are abnormally el-
evated in sepsis patients with AKI, and their expression levels increase with the severity of AKI. Moni~
toring changes in CP and KIM-1 can help predict AKI in patients with sepsis, and the combined predic-
tive performance of CP with KIM-1 is higher. This has positive significance for guiding the clinical pre-
vention and treatment of AKI.
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Tab 1 Comparison of general data of patients in the AKI group and the non-AKI group
i H AKI#H (#=71) 4 AKI 4 (2=129) X/t P1i

PERI[ 1] (%) ] 0.017 0.898

5 37(52.11) 66(51.16)

L 34(47.89) 63(48.84)
LRI (%) 55. 80%6. 09 55.7246. 13 0.091 0.928
BMI(kg/m?) 24.15+2.97 24.23+2. 88 0.188 0.851
st (d) 8.9742. 11 9.1042. 09 0.416 0.678
ST A 15 (%) ] 0.013 0.910

JHeHEIE 59(83. 10) 108(83.72)

JHe BRI IR 5L 12(16.90) 21(16.28)
W s (451 (%) ] 12(16.90) 28(21.71) 0.661 0. 416
1o I 5B (41 (9% ) ] 17(23.94) 32(24.81) 0.018 0. 892
APACHE 1T (43) 16. 17+4. 09 13.3042. 44 6.215 <0. 001
SOFA(43) 5.42+1. 46 3.40+1. 11 10. 986 <0. 001
135 CP(pg/L) 150. 55+26. 07 128.79+24. 09 935 <0. 001

JRKIM-1(ng/1.) 42.7249. 90

33.76x10. 64 835 <20. 001

AR N &bk
KIM-1 R B 845550 1 BB XBRARTES L 3528 245

5.
5.
B s BMI AR TS % APACHE 11 9 2 A PS8 M ek vl 3740 1 s SOFA 9 5t

BTy CP A4S LR ;

F2  AKUEREH I B B F IR AR LU (T4s)
Tab 2 Comparison of patient indicators between the mild AKI group and the severe AKI group (Z+s)

217 %5 1L CP(pg/L) JR KIM-1(ng/L) APACHE [l (/%) SOFA(43)
iyl 27 159. 67+31. 40 48.42+10.76 18.04%4. 83 6.22+1.50
B 44 144. 94+20. 63 39.22+7.52 15.02£3. 09 4.93%1. 21

A - 2.388 4.237 3.210 3.978

P{H - 0. 020 <0. 001 0. 005 <20. 001

0 AKI R 2P B 351405 ; APACHE [ Ry 2t A3 5
ST 1.

fEHEIRBLIT 2 1 s SOFA T 5 2%

T4y ; CP oA TR 1 s KIM-1 8 B 5 4



s 952 I R BB 22 7 2026 4F 10 %8 26 %55 10 ] ] Clin Nephrol, October 2026, Vol. 26,No. 10

R3 ST AVEAALU B FEIRIRIY LA (Ts)
Tab 3 Comparison of patient indicators between the death

group and the survival group (Z+s)

Mm#ECP  JRKIM-1  APACHE  SOFA
41 Bil%
I (pg/L) (ng/L) I () (1)

FETZZH 21 169.52+27.84 48.09+8.70 17.62+4.33 5.86%1.39
HEAEL 50 142.57420.86 40. 469,57 15.56+3.90 5.24+1. 46

HE - 4. 486 3.144 1.977 1. 645
PH - 0.020 0.002 0.052 0. 105

U : APACHE 11 2/ B0 S50V (R B IE 43 11 s SOFA
FF 5L RS SERIE S CP 85 L& 11 KIM-1 0 BHR M43 T 1.

i, ML CP LR KIM-1 R B A8 &, 48 A Cox [B] 15 XL
BB p EA T 04T, 45 SR R LT CP LR KIM-1 2
Jie 75 9 I & AKI 3% 28 d il Ji5 19 2 ~7 5% i PR %
(P<<0.05).(F6)
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=
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i fE R

KIM-1 2 — Bl BB 26 11, A I DRIP4 5 0 46
15 0% 3G bR, 78 1E 5 B 4200 J LT A 28 855
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v BN L R A R R A BRI RIS
KB, KIM-1 1] G HA XTSI . — 71, KIM-1
FEIE T i Al R A5 B /N B) T ) 0 FEF AL in
IG5 — i, KIM-1 33k 7 i nl g il
TR A MR T/ AT A B (R N L R A
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KIM-1 35 AKCF A4, & B & AKTR 1 bR
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R4 CP KIM-1 B P 54 T e R /8 2 & A AKTBRRE 73 A (2=200)
Tab 4  Analysis of the performance of CP, KIM-1, and their combination in predicting the occurrence of
AKI in patients with sepsis(7=200)

Heh AUC bR Pl o WO AR GUREGD  AEREG)
T R
ml?jﬁ; CP 0.734 0.037 <0. 001 0.661 0.807 148. 650 0.383 59.20 79.10
JRKIM-1 0.754 0.036 <0. 001 0.683 0. 824 40. 450 0.453 57.70 87. 60
Wj?—’fﬂx‘% 0.872 0. 026 <0. 001 0. 820 0.923 0.706 0.653 90. 10 75.20

1 CP NS DA 1 KIM-1 R B 043 F 1 AKUN 2B 4540 s AUC il 28 R mi i
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Fig 1 ROC curves of CP, KIM-1, and their combination
for predicting the occurrence of AKI in patients with sepsis
(n=200)
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Tab 5 Correlations of serum CP and urinary KIM-1 with

clinical indicators(72=200)

_ 1L CP JRKIM-1
iz
rE Pia il P&
APACHE [l 0. 494 <<0. 001 0.325 <<0. 001
SOFA 0. 495 <<0. 001 0.510 <<0. 001
AKI4r] 0.250 0.036 0. 459 <<0. 001

TEAKL g 20 B 3105 APACHE 11 b 2k A B 5 18 e fg eIk
BLEAY 11 s SOFA )3 B B 143 ; CP 4% A 1 KIM-1 24
B 1.

&6 CP KIM-1 X AL A AKTE 28 d TS Y

Cox [P 537 (2=71)

Tab 6 Cox regression analysis of the associations of CP and
KIM-1 with 28-day prognosis in patients with sepsis compli-
cated by AKI(n=71)

Ak Bff SE{§ Waldff P OR{H  95%CI

CP(pg/L)  0.042 0.010 15.875 <C0.001 1.042 1.021~1. 064
KIM-1(ng/L) 0.046 0.022 4.305  0.038 1.047 1.003~1.093

1 CP 4 DA KIM-1 8 B #4550 F 1 AKU R 2 bE B i

T MeFERIE I & AKTI R, H Rk K5 AKL
W EAE G 6 AKT R A B0 A —E (e, A&
fF 5% 38 1 £ A & Logistic [A] 5 #& &1 #) 2 CP Bk &
KIM-1 (P IR 285, 45 51 5 s 190 285 6 0 fe
RBRAE B KA AKT Y AUC BURE J2 45 5343 3 K
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