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Diagnostic value of serum Angpt-2, Angptl4 and urinary KIM-1 level in early—stage diabetic kidney disease
WANG Yawen, ZHANG Yingying, NIU Wenyan

(Department of Laboratory, Tianjin Medical University Chu Hsien —I Memorial Hospital, Tianjin Institute of Endocrinology, Key
Laboratory of Hormones and Development of the National Health Commission, Tianjin Key Laboratory of Metabolic Diseases, Tianjin
300134, China)

Abstract  Objective: To determine the levels of serum angiopoietin—2 ( Angpt-2), angiopoietin-like protein 4 (Angptl4), and
urinary kidney injury molecule—1 (KIM-1) in patients with diabetic kidney disease (DKD ), and investigate their clinical diagnostic
value in early —stage DKD. Methods: The clinical data from 105 patients with type 2 diabetes mellitus admitted to Chu Hsien -1
Memorial Hospital of Tianjin Medical University from October 2024 to May 2025 were analyzed. According to the Mogensen staging
criteria based on the urinary albumin—to—creatinine ratio (ACR), all patients were divided into three groups: the normal albuminuria
group (NA group ), microalbuminuria group (MA group ), and clinical albuminuria group (CA group ), with 35 cases in each group.
Additionally, 35 healthy individuals from routine health examinations during the same period were randomly selected as a negative
control group (NC group ). The general biochemical parameters and kidney injury—related indicators were compared among the groups.
The diagnostic value of serum Angpt—2, Angptl4, and urinary KIM-1, both individually and in combination, for early-stage DKD
was evaluated using receiver operating characteristic (ROC) curve analysis. Results: Urinary KIM-1 levels showed a positive corre—
lation with ACR (H=79.81, P<0.01). In contrast, serum Angpt-2 and Angptl4 levels were negatively correlated with ACR (H=49.52,
40.39, both P<0.01). Regarding diagnostic performance, the areas under the curve (AUC) for urinary KIM-1, serum Angpt-2, and
Angptl4 alone were 0.909, 0.799, and 0.682, respectively, with 95% confidence intervals (CI) of 0.861-0.958, 0.727-0.871, and
0.593-0.771. When these three markers were combined for the diagnosis of DKD, the AUC increased to 0.935 (95% CI: 0.896-
0.974). Conclusion : The individual measurement of serum Angpt—2, Angptl4, and urinary KIM-1 holds clinical significance for the
diagnosis of early—stage DKD. Furthermore, the combined detection of these three biomarkers can further enhance the diagnostic ca—
pability.
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Tab.l Comparison of general data and related biochemical indicators among 4 groups [(xxs ),n( % ),M( P, Ps)]

LD NC 4 (n=35) NA ZH(n=35) MA 2H(n=35) CA #H(n=35) XxIFIH P
PR ) 26(74.29) 26(74.29) 28(80.00) 26(74.29) 0.47 0.93
AR (%) 50.17+£16.26 53.51+13.60 54.83+13.48 58.85+12.06 1.42 0.24
FBP(mmol/L) 4.96+0.61 9.03+1.62° 9.96+2.68" 10.03+3.71¢ 33.64 <0.01
HbA1c(%) 5.74+0.73 9.14+2.22* 9.03+1.78* 9.06+2.28* 28.22 <0.01
TG(mmol/L ) 0.96(0.25,1.82) 1.90(1.17,2.63)* 1.67(1.25,2.66)* 2.08(1.60,2.40)* 46.78 <0.01
TC(mmol/L) 4.15+0.69 5.21x1.47* 5.28+1.50* 5.95+1.67"* 10.14 <0.01
HDL-C(mmol/L) 1.44+0.30 1.05+0.24* 1.05+0.20* 1.08+0.45° 12.94 <0.01
LDL-C(mmol/L) 2.71+0.38 3.34+0.88" 3.45+1.02 3.83+1.22® 8.78 <0.01

T NC 2 R XT HRAT ; NA 4. 1E 8 FAE FURAL MA 41 Sl VR PR AL CA A1 IR 1R FURAL; FPG - 25 IS i Tk % s HbA le: B4R I 21
E 1 Ale; TG HIM=8; TC . BB ; HDL-C . 25 25 BE NS 4 11 - B [ ; LDL-C AR NS A 1 - MH 5 55 NC ZHAH L, * P<0.05; 5 NA ZHAH I,
"P<0.05; 5 MA 41, P<0.05
F2 4 HERBEFEIEIREEIM( Py, Prs)]

Tab.2 Comparison of renal injury-related indicators among 4 groups [M( Py, Ps)]

e NC #(n=35) NA 4 (n=35) MA 4 (n=35) CA #(n=35) H P
ACR(mg/g) 10.99(6.03,22.24) 4.64(3.26,13.45) 94.43(47.78,169.08)* 823.99(585.53,2 251.20) 119.12 <0.01
Angpt-2(pg/mL) 806.09(627.06, 1 023.63) 555.60(480.61,747.88)* 474.30(369.64,632.44)* 392.79(218.32,498.18)*  49.52 <0.01
Angptl4(ng/mL) 28.99(26.58,37.77) 25.94(18.52,32.15)"  23.01(20.52,26.89)*  17.70(15.18,20.76 )% 40.39 <0.01
NAG(U/L) 8.30(8.20,8.40) 8.50(8.00,9.30) 9.20(8.70,10.50)* 11.30(10.00, 13.00 )" 70.66 <0.01
KIM-1(mg/L) 0.14(0.07,0.27) 0.32(0.22,0.55)* 0.73(0.52,0.93)* 1.14(0.58,1.49)* 79.81 <0.01

eGFR[mL-min™'+ (1.73 m*)"] 112.52(90.84,125.24)  109.27(100.19,116.75) 100.13(86.81,112.91)  72.71(44.40,99.77 )** 28.57 <0.01
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ROC fiiZk
1.0
0.8
s 06 |
?-jg 1
04~

Angpt-2
KIM-1
Angptl4
Angpt—-2+KIM-1+Angptl4
— za4

02~ |

1 1 1

0 0.2 0f4 Of6 0.8 1.0
1455k
T : Angpt=2: AL -2 Angptld: A4 EEREER I 45 KIM-1: 4553 T —1; DKD - BEFRA B IEHE s ROC - B2k TARFRE
E 1 & Angpt-2.Angptl4 F1K KIM-1 i2#7 DKD # ROC Mk
Fig.1 ROC curve for the diagnosis of DKD using serum Angpt-2, Angptl4 and urine KIM-1
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Tab.3 The diagnostic value of serum Angpt—2, Angptl4 and urinary KIM-1 in the early—stage diabetic kidney injury

it AUC 95%CI T P U (%) FEFE(%)
Angpt-2 0.799 0.727~0.871 504.71(pg/mL) <0.01 80.00 68.60
Angptl4 0.682 0.593~0.771 24.49(ng/mL) <0.01 65.70 72.90
SR KIM-1 0.909 0.861~0.958 0.38(mg/L) <0.01 91.40 78.60

s Angpt=2:: MV A B3 -2 Angptld : M4 BUEFERE 1 45 KIM-1: B #i4i5rF-1; AUC: (4 T il
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Tab.4 The diagnostic value of different combinations of serum Angpt-2, Angptl4 and urinary KIM-1 in the early—stage diabetic
kidney injury

EizLan AUC 95%CI P e (%) Frretk (%)
Angpt-2+Angptl4 0.812 0.743~0.882 <0.01 68.60 80.00
Angpt-2+KIM-1 0.937 0.899~0.975 <0.01 82.90 91.40
Angptl4+KIM-1 0.909 0.861~0.958 <0.01 82.90 87.10
KIM-1+Angpt—2+Angptl4 0.935 0.896~0.974 <0.01 85.70 88.60

T Angpt=2: AR K E -2 Angptld : LA M FEFERR H 4; KIM-1: B H5 50 F-1; AUC: fh 6 T HifH
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