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[ Abstract]  Objective To investigate the relationship between urinary albumin-to-creatinine ratio ( UACR) , kidney injury
molecule-1 (KIM-1) , insulin-like growth factor-1 (IGF-1) levels and the severity of diabetic kidney disease in elderly patients. Meth-
ods Clinical data of 200 elderly diabetic patients admitted to the Fourth Affiliated Hospital of Nanjing Medical University from August
2023 to July 2025 were retrospectively collected. According to the occurrence of diabetic kidney disease, the patients were divided into
a simple diabetes mellitus group and a diabetic kidney disease group. UACR, KIM-1, and IGF-1 levels were measured and compared
between the two groups; the diagnostic value of each indicator for elderly diabetic kidney disease was analyzed, and the severity of dia-
betic kidney disease in elderly patients was assessed. UACR, KIM-1, and IGF-1 levels were compared among elderly diabetic kidney
disease patients with different degrees of severity, with emphasis on analyzing the correlation between UACR, KIM-1, and IGF-1 levels
and the severity of diabetic kidney disease in elderly patients. Results Among 200 elderly patients with diabetes mellitus, 74 cases
were complicated with diabetic nephropathy, accounting for 37%. The disease course, fasting blood glucose (FBG) , glycated hemoglo-
bin Alc (HbAlc), serum creatinine (Scr), serum uric acid (UA), blood urea (UR), and levels of UACR, KIM-1, and IGF-1 in
the diabetic kidney disease group were all higher than those in the simple diabetes mellitus group ( P<0.05). Multivariate logistic re-
gression analysis showed that prolonged disease course and elevated FBG, HbAlc, Scr, UA, UACR, KIM-1, and IGF-1 were risk fac-

tors for elderly diabetic kidney disease (P < 0.05). Receiver operating characteristic (ROC) curve analysis showed that the area un-
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der the curve (AUC) of UACR, KIM-1, and IGF-1 for diagnosing elderly diabetic kidney disease were all greater than 0. 70, indica-
ting diagnostic value, with combined detection of the three indicators showing the highest diagnostic value (AUC = 0.910). UACR,

KIM-1, and IGF-1 levels in elderly diabetic kidney disease patients at the macroalbuminuria stage were successively higher than those

in patients at the microalbuminuria stage and the hyperfiltration stage (P < 0.05). Kendall’s tau-b correlation coefficient test showed

that UACR, KIM-1, and IGF-1 levels were all positively correlated with the severity of diabetic kidney disease in elderly patients ( P<

0.05). Conclusion UACR, KIM-1, and IGF-1 levels are significantly correlated with the severity of diabetic kidney disease in eld-

erly patients and demonstrate certain diagnostic value; these indicators may therefore serve as reference markers for the diagnosis and

severity assessment of elderly diabetic kidney disease in the future.
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plasma glucose, 2hPG) . FEILIMZT 2 1 ( Glycated
hemoglobin Alc, HbAlc) . MLALEF ( Serum creati-
nine, Scr) . Il JR#® ( Uric acid, UA) . Il JR &
(Blood urea, UR) ],
1.3 Stk

KA SPSS27. 0 it =# At A7 Bl o, it
BB R FH Shapiro-Wilk #6565 R Wi IEZ 1, IR IE
BATAHF LA x +s Fon, PILH ] LEBCR 2 SRR A ¢
Kty Z2HME) bedss . W 2 1E 2 H Jr 22 55 i >R 5
KZFEIF 2581, F/5 WM LLER A Tukey HSD 55
T 2 TE ZBMETT 2255 R Welch 772850487, S5 M
P %58 2K A Games-Howell 75, THECSRLILIH (%)
R, HELECR X K5, R Z K logistic
[ A 78 53 7 2 47 0% PR s B s 2 A2 0 1 6 TR 3R

2l ROC 4k, FFiHAEMZ T A (Area under
the curve, AUC), PEHr UACR. KIM-1, IGF-1 Xf
EAENE PRI B 2 Wi s e ; SR JH DeLong #46; Lt
AR AR AR BB AR AUC Z R 22 5%, SRAH
Kendall’s tau-b #H2C R £ 5347 UACR . KIM-1, IGF-1
IRV 5 22 4108 PR B e A8 e I ™ EE R BE B RE OG
Py KEEG/KIME a=0. 05,
2 #R
2.1 WigH— %kl &% UACR., KIM-1, IGF-1 /K%
L

200 1] =& 41 B DR 95 18 35 SR OBE R B e 74 )
(37%) . M PR R & 95 ¢H % B2, FBG. HbAlc. Scr,
UA. UR, UACR, KIM-1, IGF-1 7K F 3 T opalivk
WRRAL, ZSESIHEE N (P<0.05), Wk 1,

R1 PH—HOE UACR, KIM-1, IGF-1 /K- EL#E
Tab.1 Comparison of general information, UACR, KIM-1, and IGF-1 levels between the two groups

FE bR PR AR PRI 4 (126 1)) B I B o 2. (74 1)) X/l P1E
PERIL (%) ] 0. 325 0. 569
5 75(59.52) 41(55.41)
B’y 51(40.48) 33(44.59)
W (x £5,%) 70.71 = 3.83 70.52 +3.79 0. 340 0. 849
R FE S (x £ 5, kg/m?) 24.80 + 1. 68 24.91 +1.71 0. 444 0. 657
TRFE (X +5,4F) 6.24 £1.32 7.81 £ 1. 63 7. 434 <0. 001
HIFAEL (%) ]
e I 41(32.54) 26(35.14) 0. 141 0.707
g B 2 M il 5 07 30(23.81) 16(21.62) 0.126 0.723
1= I IMILAE 28(22.22) 18(24.32) 0.116 0.733
WA s [ (% ) ] 0. 893 0. 345
f 56(44. 44) 38(51.35)
P/ 70(55.56) 36(48.65)
P [ B (%) ] 0. 057 0.811
H 72(57.14) 41(55.41)
Jo 54(42.86) 33(44.59)
FBG(x s, mmol/L) 6.49 £1.09 7.59 £1.12 6. 821 <0. 001
2hPG(x +s,mmol/L) 11.95 + 1. 21 12.05 + 1.24 0. 559 0.577
HbAlc(x 5,%) 7.96 £ 1.02 9.03£1.15 6. 829 <0. 001
Ser(x + 5, wmol/L) 89. 52 = 10. 65 113.52 + 15. 63 12. 888 <0. 001
UA(x +s,umol/L) 396. 65 + 52. 63 431.26 = 60. 53 4.245 <0. 001
UR(x +s,mmol/L) 9.85+1.24 12.12 +£2.33 8. 990 <0. 001
UACR(x £s,mg/g) 27.85 + 3. 64 125. 65 + 52. 66 20. 799 <0. 001
KIM-1(x +s,pg/mL) 155. 62 + 20. 41 174.73 = 30. 98 5.254 <0. 001
IGF-1(x +s,ng/mL) 197. 54 + 26. 55 227.53 +30. 15 7.332 <0. 001

2.2 EAPMEPRIF I E B PRI B R AR 1 RE RS P 2R
ST

2.1 hEFA G FEE AR R R,
FBG. HbAlc. Ser. UA. UR. UACR. KIM-1. IGF-
) YEMAZER (¥higgyla, FERA), Za6

DRI B A AR DRI B R T o R AR i (R A BEIR
=0, AR ER=1), £&Z2IT logistic [A]
H5 TR, e, FBG., HbAlce., Scr, UA. UACR.
KIM-1, IGF-1 FF &5 2 hR s B s & A= il ST fe
BRI (P<0.05), W32,
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Tab. 2 Multivariate logistic regression analysis of diabetic nephropathy in elderly diabetic patients

S B SE Wald X* P OR 95%CI

R 1. 046 0. 359 8.507 0. 004 2. 846 1. 409~5. 748

FBG 1. 486 0. 590 6.342 0.012 4. 419 1. 390~ 14. 046

HbAlc 1. 264 0. 535 5.595 0.018 3. 541 1.242~10. 095

Ser 0. 143 0. 050 7.981 0. 005 1.153 1.045~1.273

UA 0. 029 0.014 4.618 0. 032 1. 030 1. 003~ 1. 058

UR 0. 385 0. 301 1. 640 0. 200 1. 470 0. 815~2. 650

UACR 0. 099 0. 035 7.953 0. 005 1. 104 1.031~1.182

KIM-1 0. 062 0.028 5.075 0. 024 1. 064 1.008~1. 124

IGF-1 0. 069 0.028 5.973 0.015 1.072 1.014~1.133

W -85.709 19. 583 19. 156 <0. 001 - -

2.3 UACR. KIM-1., IGF-1 7K~ X 3% 45 0 bR 95 5
5 2 Wi A8 53 BT

FF AU H B, ROC 43 i 48 A UACR.,
KIM-1, IGF-1 3 PEZEH AR, K2 WEHEK
logistic U9 B 7R IE W B2, FBG., HbAlc, Secr.
UA SFEMERSUESL, =& T M ¥ B AR R &
WS fE B KR, A i — 2B PR A H2 W R e,
¥ UACR, KIM-1, IGF-1 YE ket As &, F & hE
WRIEE IR AE MRS A =, £ 6 ROC Hi 4R WK,

UACR . KIM-1. IGF-1 iZWr&4E85 PRI S5 19 AUC

435k 0.886. 0.764 ., 0.785, AHISWIH(E; ¥
—3E LA UACR . KIM-1, IGF-1 i HZAE S 3E logistic
[ U9 4% A ( Hosmer-Lemeshow #& & i /K, X* =
7.580, P=0.476, P>0.05, BiAEIIIEG REF), UL
FE A T A R [ logit (P) —23.546 + 0. 052 x
UACR+0. 056 xKIM-1+0. 065 xIGF-1] R Bt & 48 5
251 ROC 14k, 145 AUC 24 0.910; Delong K36
ZE R BN, = HB AWM AUC & T UACR,
KIM-1, IGF-1 Bl (P<0.05), WL3R3, El 1,

3 UACR, KIM-1, IGF-1 7KFXf AR 0E R s 14 12 W (1 B
Tab.3 Analysis of the diagnostic value of UACR, KIM-1, and IGF-1 levels in elderly patients with diabetic kidney disease

27N AUC 95%CI cut-off {H P14 RS REUE ZPBAREL
UACR 0. 886 0.840~0.932 34.790 mg/g <0. 001 0. 786 0.932 0.718
KIM-1 0. 764 0. 694 ~0. 835 139. 665 pg/mL <0. 001 0. 706 0. 824 0. 530
IGF-1 0. 785 0.716~0. 854 199. 415 ng/mL <0. 001 0.643 0.797 0. 440
e S Rl 0.910 0.871~0. 948 - <0. 001 0. 603 0. 986 0. 589
L0 i = 2.4 IR I R R Y AR DR B R R
05 g g UACR . KIM-1. IGF-1 /KFFhs
' ik : 74 B AR BRI B s 2R B e I 43 B D s g
o 06} i W16 B (21.62%) . B i AR M 28
= ! U (37.84%) . Kbt AR 27 ] (36.49%) . B
I Z A N —_ .
X oab i  Uaciimgy SO 3 B (4.05%) . K hk 12 F1RRI & 4R
| Igglggéii)) TR UACR . KIM-1, 1GF-1 KPR s i
02 | . FEEIE R . RS R, 25 A G
N . . . B (P<0.05), W3k4,
0 02 04 06 08 10 2.5 UACR. KIM-1. IGF-1 7K 5 % 4F 8 bR )% B
-1, 124558 S
1R S B T 7 T B T S ST
B 1 UACR. KIM-1, IGF-1 7KFi2 Wi 4548 PRI B 1) 2% Kendall’s tau-b #5¢ Z B 56 5%, UACR.
ROC 2 &l

Fig.1 ROC curve of UACR, KIM-1, IGF-1 levels for

diagnosing elderly diabetic kidney disease

KIM-1., IGF-1 7K 5 & 548 PR 9 15 B 38 1 ™
HEREEBRIEHRK (P<0.05), W#ES5,
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Tab.4 Comparison of UACR, KIM-1, and IGF-1 levels in elderly diabetic kidney disease patients with different severity levels (x +s)

26 53| 1511 %5 UACR(mg/g) KIM-1( pg/mL) IGF-1(ng/mL)
[/ Eue b 16 66.52 +7.35 147.25 £ 21.52 200. 94 + 21. 35
ol 1 2R PR 28 94. 85 + 10. 33° 165. 35 + 23. 25° 225.26 + 26. 41°
K I R 30 185.93 = 18. 54 198. 13 + 25. 26" 243. 84 +27. 65
FAH 24.983 19. 743 31.525
Pl <0. 001 <0. 001 <0. 001

>

T SEIIEIT AR P<0. 05, S5t 2 R IV LS P<0. 055 D RSB IIAL 3 0], R IAREAS LR, SRIMBTS G5 AR E M, WA SR

P2 RIS .

&5 UACR, KIM-1, IGF-1 /K55 &40 R
" Y RE T I ™ R R R DG
Tab.5 Correlation between UACR, KIM-1, IGF-1 levels and

severity of diabetic kidney disease in elderly patients

b5 rH P i

UACR 0. 705 <0. 001

KIM-1 0. 545 <0. 001

IGF-1 0. 705 <0. 001
3 iHg

WEPREVE MG R H W, 2R e HR, HE
RTHFRAR, WMATHRXEIE R R, B4 NZ%
BRI 20%, s AR AR B IR R
HBHBRE B AT Re iR . BRS EACBUINE], &
b= A 11177 N ol I S = 7 2 i OB 72 X A e
PR . WEMEE B B R R A A, S s D
BREEN/Nh K, 51 EBERRE EH., XU A
B, ZAEBEPR I B A WE PRI B & AR 0T 10 45k
WG, H A AR . AR RSN, &R XU
ARG AR B DR R LR IR R W
WA RES Z M, B S H N FEs Wi, nl6e
S| RAT] AT S s, A e R E
T4,

HAET, IERPEAS S DIseifndstniZ £, 4o Ser,
UA. UR &, UR2RI8HR7E S Hi4h )5 Bk B 7 e,
{HiWrUs Mt R A, BERNEGERI =ZkE,. HY
SERCE, 2 W EA BRYY L R AR AE S AR IR
I 5 s L U SE R 22— 38 A UL 5% PR W AR T o R
BE, AP B pE BRI AL . UACR i I ek
HEHE AR REFEIR, AR 24 h JRE H & 5%
REHENM, UACR BB R BEHL IR W BRI vT 2 W,
HWF#E TR IE, Al Rk E m sz m, 3%
TG I R e Mk S HERRPE . BB BE, UACR B 8k
VE R % PR s B 96 43 WA TR A i A% 0 FB AR, UACR =
30 mg/g BV A LD PR 96 B & AR B bR AR, B
UACR iz RS2 Elhizs sl RIFEGLEE R 2
R, ELXEHE PR R B S 12 W B A dE 4 X4 S vk,
R4 s B S H A ds A Pr R A, KIM-1 2 (334

AR R iy 1 B RS OB E B, B R
ZIAMEAVE N, EIER TN 2GR E, B
JE B e o T A . AR N s, AR, R
S 5 38 S5 A TT e KIM-1 S 40 sl L A5 BT
FEFg L, B/NERB N Z TR R B R R RN E
R BE, W KIM-1 0] 5z e B /N 350455 5 0 S0IR 2%,
5 UACR JE B H b, BF 4 T Hb R B B R 45 44 481 15
BORREENS | IGF-1 J 4544 55 e 5 228 AH T 19 22 K 3%
=, MR, EAREITng . AEE
L, HAEBE DR FIRT I PR EE S0 5T B,
IGF-1 X 05 BAA WEEMLG, 8515 0L T AEaE e
BRI, BRI R B A E R g R, S
L2 /R R, (BHIFR IR W BN 2 0
BNER RGN M B A, 51k F/NEREEAL, If
ST RAE . YL, SECEIROIInE
AW 5T o, BH PR B 4l e R . FBG
HbAlc. Ser. UA. UR 7K 378 F A ali M 8 PR 9K
H, HZZIG logistic WA T B8, WEE. FBG,
HbAlc. Ser. UA. UACR. KIM-1. IGF-1 & &
EEVERBEERAELENWAERHFE, WA, FBG,
HbA lc 285 S AR B8 IE 5 REAE BIF 98 4% SAH i ™
BE—2041 % UACR . KIM-1. IGF-1 =2 AF57 A5 m 4
#il ROC Hhgk, 455 R 4538 bR X & 4R 0 PR 5 5 5
Y HA B E e Wisk fe, BES Ko fE ek, bE
PRI IR & AR R B /N ER e R R A, R BRA
JRGETR 1, $3 UACR FH&, Himuwm'sE/NE Lk
AR 55, Sl KIM-1 F 3k, |6 A e 25 08 IR s
RIS R, Al T AR PLE, 4225 W
LM IGF-1 &5 b sh A58, M 2k
KIM-1, IGF-1 /K P Tk > A, M F 20—
UACR i2Wr, KIM-1, IGF-1 A %p 58 & BE 415 5.,
BI2E VA B IR 25 A A% IS o0, AT R v R S A b
JRIR B IR B Wi i, {H UACR, KIM-1, IGF-1 Bk
ARG 2 AT DR 6 B AR S AR 60. 3%, X
—ZE RN RE S B P e B . RS X R IR Y SR A
% HEEEERM P, AT —3B T cut-off 1H B 2>
WHIE A BH M, B KRR ke i is, Hid
TRES B R M s iR A, Hik, EIE
R, UACR, KIM-1., IGF-1 ANi&E T AR
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TRAHEIR B R, TR IAESN “HEBRMET T
HRH, X LR IE AR T OIS B, W
150 BE A R PR S BER  Ae, BLTE R SR oR ol
JEVRRE IR SRR AR, DISEEIS iRk RE .
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