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Correlation of KIM1, TIMP2, and inflammatory markers with the risk of progression of type 2 diabetic
nephropathy. SUN Xiao—fang ', YIN Li-ming °, BAO Li—wen ', LIAO Zhi—wei ', FU Wen—jin °>, WANG Shao-bo .
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[Abstract] Objective To measure the levels of blood clear kidney injury molecule-1 (KIM~1), metallomatrix
protease inhibitor—2 (TIMP2), interleukin 6 (IL-6), and C-reactive protein (CRP) in diabetic patients with different de-
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grees of kidney disease, and to evaluate their relationship with the risk of progression of diabetic kidney disease (DKD).
Methods

2022 to March 2023 were selected for inclusion in the study. Based on the severity of renal lesions, the patients were di-

A total of 65 patients with type 2 diabetes who were admitted to Dongguan Houjie Hospital from March

vided into low-risk group (n=19), medium-risk group (n=22), and high-risk group (n=24) according to the Kidney Dis-
ease: Improving Global Outcomes (KDIGO), and 20 healthy patients during the same period were selected as the control
group. The blood levels of KIM-1, TIMP-2, IL-6, CRP, glycosylated hemoglobin (HbAlc), urine albumin-to-creati-
nine ratio (UACR), low-density lipoprotein cholesterol (LDL-C), fasting blood glucose (FPG), serum total cholesterol
(TC), estimated glomerular filtration rate (eGFR), high-density lipoprotein cholesterol (HDL-C), 25-hydroxyvitamin D;
[25(OH)D;] and triglycerides (TG) were compared among the four groups. Pearson method was used to analyze the cor-
relation of serum TIMP-2, KIM-1 with DKD glucose and lipid metabolism and renal function indexes. Receiver operat-
ing curve (ROC) was used to analyze the predictive value of serum KIM-1, TIMP-2, IL-6, CRP, and KIM-1 combined
with TIMP-2 for DKD progression. Results There were no significant differences in the levels of serum LDL-C,
HDL-C, and CRP among the four groups (P>0.05). The serum levels of FPG, HbAlc, TIMP-2, and KIM-1 in the con-
trol group were (5.13+0.56) mmol/L, (5.56+0.30)%, (4.91+0.76) ng/mL, and (0.46+0.33) ng/mL, respectively, signifi-
cantly lower than (12.1749.82) mmol/L, (9.45+£2.46)%, (11.51£25.01) ng/mL, (1.00+£0.68) ng/mL in low-risk group
and (11.35+10.63) mmol/L, (9.73+2.82)%, (30.23+£17.42) ng/mL, (1.26+1.31) ng/mL in medium-risk group, and
(8.04+7.69) mmol/L, (9.27£2.21)%, (30.51+£46.01) ng/mL, (1.63+£1.09) ng/mL in high-risk group, respectively; the se-
rum levels of TIMP-2 and KIM-1 in the low-risk group were significantly lower than those in the medium-risk group
and the high-risk group; the differences were statistically significant (P<0.05). The serum CREA and IL-6 levels
in the high-risk group were (122.00+79.23) pmol/L and (3.51£5.92) pg/mL, respectively, significantly higher
than (77.00+42.70) umol/L and (0.50+2.79) pg/mL in the low-risk group and (74.00+32.25) umol/L, (1.34+3.61) pg/mL in the
medium-risk group (P<0.05). Spearman correlation analysis showed that TIMP-2 and KIM~-1 were positively correlated
with HbAlc, IL-6, and UACR in patients with type 2 diabetic nephropathy (P<0.05), while TIMP-2 and KIM-1 were
negatively correlated with eGFR (P<0.05). The area under the curve (AUC) were 0.869, 0.867, 0.751, 0.633, and 0.935,
respectively, and the prediction accuracy of KIM—-1 combined with TIMP-2 was higher than that of each indicator alone.
Conclusion Elevated serum levels of KIM-1, TIMP-2, IL-6, and CRP were closely related to the progression of type
2 diabetic nephropathy, and KIM-1 combined with TIMP-2 had a high value in predicting the risk of progression of type
2 diabetic nephropathy.

[Key words] Diabetic nephropathy; Kidney injury molecule-1; Metallomatrix protease inhibitor—2; Inflammato-

ry factors; Correlation
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Table 1 Comparison of clinical and laboratory parameters among the four groups of subjects [xs, n (%), M (QR)]

I PR Bk S22 6 bR T XU 2H (n=24) XU 2 (n=22)

R 2H (n=19) 1EH X B4 (n=20) Fhe/H P1E

SRFE(AE) 10.00 (7.00) 2.00 (7.15)"
el

Bk 14.00 (58.34) 13.00 (59.10)

Lo 10.00 (41.66) 9.00 (40.90)
B (%) 55.08+8.19 51.44+10.82
BMI (kg/m?) 25.09+4.09 25.33+3.73
FPG (mmol/L) 8.04 (7.69) 11.35 (10.63)
HbAlc (%) 9.27+2.21 9.73+2.82
TG (mmol/L) 1.60 (0.90) 1.88 (2.86)
TC (mmol/L) 4.90 (2.37) 5.76 (1.58)
HDL-C (mmol/L) 1.20 (0.28) 1.07 (0.54)
LDL-C (mmol/L) 3.42+1.12 3.2240.94
CREA (umol/L) 122.00 (79.23) 74.00 (32.25)"
¢GFR [mL/(min-1.73 m’)] 44.15 (43.47) 96.85 (36.95)°
UACR (mg/g) 431.73 (1 141.20) 74.76 (77.53)"
IL-6 (pg/mL) 3.51(5.92) 1.34 (3.61)"
CRP (mg/L) 1.76 (1.63) 1.26 (5.84)
25(0OH) Ds (ng/mL) 18.05 (5.33) 23.35 (14.55)"
TIMP-2 (ng/mL) 30.51 (46.01) 30.23 (17.42)
KIM-1 (ng/mL) 1.63 (1.09) 1.26 (1.31)

1.00 (2.00)' - 16.916 0.001
0.231 0.901
12.00 (63.16) 13.00 (65.00)
7.00 (36.84) 7.00 (35.00)
50.157.22 50.3046.27 0.549 0.570
24.0944.24 24.2742.41 1.023 0.315
12.17 (9.82) 5.13 (0.56)" 32.639 0.001
9.45+2.46 5.5620.30" 16.468 0.001
1.64 (1.53) 1.26 (0.99) 4.036 0.258
4.75 (2.00) 4.98 (1.24) 3.492 0.322
1.05 (0.40) 1.27 (0.25) 5.578 0.134
3.04+1.05 3.28+0.91 0.425 0.735
77.00 (42.70)" 85.50 (27.00)" 20.197 0.001
88.00 (42.70)" 90.15 (29.05)" 27.761 0.001
16.74 (15.50)" - 45.552 0.001
0.50 (2.79)" o 22.889 0.001
1.64 (3.51) 0.83 (1.70) 7.553 0.056
25.10 (10.60) 21.70 (5.53) 9.574 0.023
11.51 (25.01)* 4.91 (0.76)™ 41.034 0.001
1.00 (0.68)ab 0.46 (0.33)™ 46.788 0.001

T 5 U2 P, *P<0.05 5 5 RUSEAL L AR, °P<0.05 5 SRR 4L HL A, P<0.05
Note: Compared with that in high-risk group, *P<0.05; compared with that in medium-risk group, "P<0.05; compared with that in the low-risk group, “P<0.05.
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Table 2 Correlation of serum TIMP2 and KIM1 with clinical data
of diabetic kidney disease
TiH TIMP2 KIM1
rfE P rfE P
SR (AF) 0.194 0.122 0.114 0.377
Y
A () 0.215 0.048 0.174 0.118 &
BMI (kg/m’) 0.141 0.208 0.194 0.086 &
FBG (mmol/L) 0.373 0.001 0.458 0.001
HbAlc (%) 0.475 0.000 0.565 0.001
FC (ng/mL) 0.142 0.311 -0.08 0.583
TG (mmol/L) 0.206 0.079 0.192 0.109
TC (mmol/L) 0.141 0.230 0.075 0.536 0.0 | | | |
0.0 0.2 0.4 0.6 0.8 1.0
HDL-C (mmol/L -0.106 0.368 -0.193 0.108
LDL-C (( l/L)) 0.146 0.216 0.031 0.796 il
-C (mmo . . . .
3 KIM-17 2 BB R % 5w it R KU 3 ROC
1fi. CREA 0.126 0.255 0.144 0.203
Figure 3 ROC of KIM-1 in predicting the risk of progression of
1fi. Ua 0.087 0.435 0.044 0.698
type 2 diabetic nephropathy
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Figure 2 ROC of TIMP-2 in predicting the risk of progression of  Figure 5 ROC of CRP in predicting the risk of progression of type 2
type 2 diabetic nephropathy diabetic nephropathy
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Table 3 Value of KIM-1, TIMP-2, IL-6, CRP, and combined
detection (KIM-1 + TIMP-2) in assessing the risk of
progression of type 2 diabetes nephropathy

et AUC  95%CI RPPE%)  FEFHE(%)  ASIRE

TIMP-2 0.867 0.792~0.942 100 97.4 0.610

KIM-1 0.869 0.790~0.948 100 94.4 0.974

IL-6 0.751 0.646~0.855 76.1 359 0.120

CRP 0.633  0.512~0.754 91.3 71.8 0.630

AR 0.935  0.883~0.987 100 97.7 0.977
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