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Construction and analysis of early renal damage prediction model in elderly type 2 diabetes
patients with hyperuricemia Wang Henan ,Wang Di. Department of Endocrinology ,the First Hospital
of Qinhuangdao , Qinhuangdao 066000, China

[ Abstract]  Objective To investigate the occurrence and influencing factors of early renal
damage in elderly type 2 diabetes mellitus (T2DM ) patients with hyperuricemia, and to construct a
prediction model for it. Methods A total of 200 elderly T2DM patients with hyperuricemia were
included , according to whether early kidney damage occurred, the patients were divided into early kidney
damage group(96 cases) and non-early kidney damage group (104 cases). General clinical data and
laboratory results were collected and compared between groups. Multivariate logistic regression analysis was
used to evaluate the risk factors for early kidney damage in elderly T2DM patients with hyperuricemia, and
a predictive model was constructed. The predictive value of the model was evaluated by receiver operating
characteristic ( ROC) curve. Results  Age, diabetes course, levels of glycated hemoglobin ( HbAlc) ,
triacylglycerol (TG ) , serum uric acid (SUA ) , C-reactive protein ( CRP) , homocysteine ( Hey ) and 24 h
urinary microalbumin in early renal damage group were higher than those in non-early renal damage group
(P <0.05). Multivariate logistic regression analysis showed that age, diabetes course, BMI, HbAlc, TG,
SUA,CRP,Hcy and 24 h urinary microalbumin were independent risk factors for early renal damage in
elderly T2DM patients with hyperuricemia( P <0.05). Logistic regression prediction model was constructed ,
and the verification results showed that the model was statistically significant, effective and had good fitting
effect. ROC curve analysis results showed that the logistic regression prediction model had good predictive
value for early kidney damage in elderly T2DM patients with hyperuricemia area under ROC curve (AUC)
was 0. 920 ], when Log ( P) = 3. 77, the prediction sensitivity was 76. 04% and the specificity was
90.38% . Conclusion The incidence of early renal injury in elderly T2DM patients with hyperuricemia is
as high as 48% ,and the influencing factors include age,diabetes duration, BMI, HbAlc,TG,SUA,CRP,
Hey and 24 h urinary microalbumin. Screen and pay attention to key patients,and strengthen the prevention
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and treatment of early renal damage in this group.
[Key words] Type 2 diabetes mellitus;
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Prediction model

TR 18 % LA AR 2 BOBEIRIAN (T2DM ) K90 R 1=
ik 10.4% , Horh 245 40% TG IF8E DR 1 IR0 | Bl R
2 B S LA B A E RN AR, %
A TG KO- R B A A i A TRV RR A AR
I 114 1 DRI LA & 98 R 2R AF 1 K, A PR 5 9 i IR
B I T A 8 L) HE TR A, T2DM S8 TP DR R
JiE B R A 25% 2247 TR RBRINLAE MIEE T T2DM
RIS R AP AR ZE L, T2DM A A2 1 ey R R i
i AR SR ELAIN ., T RETE A 2B P PR R R s |
Sha S IR R RS BT AR T2DM 5
PR IAE P 7o RG2S — 2 15 5 s s [ 1) 2 D7) 5
F,TUNZEAE T2DM & Jf 5 BRIR I AE 8 & 200 5 4 3
KA AR SR BORE o7 5 e sk /0> FR1W PR 9 ' O O i
51 & W T RER 3 B A I R AR 45 A R 1) ) R, 351 ik
AW R logistic A5 HTEAl £ 4 T2DM A 31 &
PRER IMAE 85 0B 40 R A 2, B 78 A I
PR WS B iR T AR S 2k HE

XR57H %

144 0N 2017 4F 12 A ~2022 4E 5 H T3 BE
B2 B A T2DM A 1 5 PRI ILAE 58 3% 200 1], 24 4F
A T2DM " B g PR R MAE A 5 (2 Wibm ofis , AR %
>65 4, HEBR R IR XU s Ik 8 R T A8 S
AP A 2 v sl e O S A AR 2 T P IR 5 i R
R A B G bR 25 PR ANTE BB A RS M | JoTk e
G, W R A R E PR 200 41835 4
SR B 5 4 (96 1) RTEIE R0 R R E AL (104 1)) .
AHIF 5T B8 1k 3 e 2 2 10 B 2% 51 5 W R Ao BT AT AR
H KRG R

2. vk W R — MG R OB AR B RS 2
S50 PERI R e O S e (SBP) (&K R
(DBP) BMI| K SE 80 =M A 45 [ C W 2 4 (CRP) |
[ B % W2 (Hey ) .24 h JR{E & 19 AST ALT
S EE(TC) HM =R (TG) K% R 24 1 A [
(LDL-C) ., f= % B A5 & 1 JH [# B (HDL-C ) | Ifil JR R
(SUA) WELIMZLLEE 11 (HbAle) SR WA, IR
HEH/WLEF(ACR) =2. 5 ng/mmol Ry R A

3. Gt A 3. B SPSS 22. 0 R AE AT Sy
Mo TFERERL x £5 FoR, AL USRI ¢ K556 5 14k
GERFLLFIEON B2 He 2, 4] e SR GG, R
FZHNZE logistic [B1JA53 7 PEAL 2 4F T2DM & I 1 JR
i IMARE 63 R A 01 0 3 ) A ey R 3R, Oy s

Early renal damage;

Elderly;

R, SR 28 TAEERAE (ROC) M F- iz R0 1Y
WMMAE, YA P<0.05 BFRESAGEITFE L,

# R

L. L AR — i R k5 S 0 3 R A 45 R L
3.200 BI2£4F T2DM A I 5 PR 2 I AE £ 3 b R 10
PH KA FN 48% (96/200) . HIHIE 4 7 41 S K AR
% BEPRIFE HbAlc TG SUA .CRP Hey & 24 h JRi%
HHAREHAEYE TR SR FEH (P <0.05), H
fhFE AR P 4 1] A 22 R B G2 # = L (P >0.05)
W1,

2. A T2DM A 91 i PR R INUAE 26 34 % A4 730 4t
FHE K R AT 2 B F logistic 17115 53 B 45 5 i
IR AEREY BEPRIR AR . BMI HbAlc TG SUA .CRP Hey
K24 h PRIYUE AR 1342 247 T2DM & I & R IR 1l
i FB R AR B P E R A ST FER I (P <0.05)

&2,
T2 EE T2DM I IR R LAE 38 A& A R e
ZIHZE logistic 5387

AR B1H S.E. Wald x*{8 ORfH 95% CI Pl
AR 2.516 0.374 45.273 12.385 9.789 ~15.699 <0.001
WEIRGRAE  2.240 0.394 32.314  9.390 7.124 ~12.378 <0.001
BMI 2.055 0.389 27.908  7.807 5.122~11.899 <0.001
HbAlc 2.759 0.355 60.399 15.783 12.833 ~19.412 <0.001
TG 2.912 0.398 53.540 18.398 15.866 ~21.333 <0.001
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JERHEHIEA 104 65(62.50) 65.37 +3.89 10.88 +2.19 19(18.27) 24(23.08) 30(28.85)
X2/t 18 0.023 11.224 5.124 0.008 0.041 0.375
P1H 0.879 <0.001 <0.001 0.930 0.541 0.541

2057 % BMI(kg/m?) SBP( mmHg) DBP(mmHg)  AST(mmol/L) ALT(mmol/L)  HbAlc(% ) TC( mmol/L)
RWEHEHA 96 26.71 +£3.01 136.24 £12.85 83.26+10.66  22.51 +6.37  24.36 +6.74 9.72 £2.15 5.25+1.13
eI ELL 104 23.85 +2.87 133.41 £10.78  81.31+9.87  21.81%7.16 24.27+7.12  8.25%2.03 5.09+1.12
X2/t 6.878 1.692 1.343 0.728 0.092 4.973 1.005
P{H 0.839 0.092 0.181 0.467 0.927 <0.001 0.316

sl 1% TG(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L) SUA(pwmol/L) CRP(mg/L) Hey(pmol/L) 24 h JRIMH I (mg/24 h)
FEIES 96 3.37+0.79 1.27+0.25  3.32x1.15 499.890 +82.37 3.74 £0.72 12.27 +3.20 14.97 £2.32
W ES 104 2.56+0.47 1.29+0.27  3.29+1.06 435.31 £60.12 2.05+0.45 9.78 +2.19 10.65 +2.21
X2/t 8 2.891 0.542 0.192 6.367 20.067 121.351 13.485
P <0.001 0.588 0.848 <0.001 <0.001 <0.001 <0.001

BRI GE T3 W B i 42 , 79 21 248 T2DM & 1 3 IR R
IAE B3 30 B 400 3 A TN ARE 26 P R 0 0 A
SEAEZ] ROC 2R, 253 B8 ROC MR TR (AUC)
90.920(95% CI 0.874 ~0.954) ,2Y4 Log(P) =3.77
B, TR EE 7 76. 04% |, 457 T FE R 90.38% .,

Wi

T2DM 45 - PR IR LA B3k P A2 34 3 ik ok A B 4 7
ARSI G I K A A, A AT i AR
ARWFFE IR, 7E 200 B4 T2DM G I 5 PR R I AE f&
196 1 (48% ) A= R B A, 78 4 U] 44
FEAE T2DM A I i PR IR IUAE S8 3 rh B — 8 &%
R HRIGIRRAI TR . 4SBT K, SUA 7KF- T 5
NAE T2DM A5 9 i PRI A A 3 L B D e 3 &
A YIRS A B R 2R A B AL, AT REAL 4 : (1) SUA
AT R - R R - R R G, B A
SIS, S BUMLE P9 H 4N M5 45 (2) SUA RT3
PO A B Ak AR 1 A R Ak DR AR R, 8 R AR BN
(3) SUA sl b5z i A1 LRI, 5 | — %81k
RO Wb BB B A P B BER 175 5 8 B D e e
(4)SUA RIS /NG | i 240 0 5 A Sy 2F 4k (1) J5 200
Ji, K R LT A R, 10 ) SR 2F 4R AE

AN, ARBFSE 24 T2DM 4 51 18 DR R 1A 3%
FLH B Dy RN AR A KR B SUA AKE TR, 2
R TAERE B A2 BMI, HbAlc . TG, CRP Hey
K24 h BRGER FVE 0B BARBLE S . (1) 421
BEE AF R38N, TR AR R WU RE 1B W s 2
FE)Re IR AR PR MG i ) ik ST 5 )
RZEY | BARIS AR TS (X TPl 47 (8 R 00 5
T REA5 T AU, | $ 7 I DA T e JRUs: AR ) o e % i AR
HAEEE S, (2) BRIt R i i, 8
B YA E B R ORI 2L b A i [R) B 46

D™ JCHR B AR e 5 2 AR 2 0T, 414
BV RS BB SE . (3) BMI HbAle \TG: —7J7
RIS | A K o B S 55 IR 5 R AP B AN W] 4y, SR
PRERG 0 i e 58 al i E S Thre i, o — i, e
JHE | IUARE B i i S T A i SUA 43 ikadt 22, an ek mT
SRS RAE AL E SUA 724 K 40 HbAle 7K
S R OB ] B0s E YRR, B SUA R
5 TG K- 55 B fB VR DI B A B A A g
RFZEAL, 30 SUA A B, DA 52 M 28 25 ' JIE T R
(4) CRP . LA AE S N AE T2DM A5 51780 FR R HLAE A
S B 0 A B A PR CRP @t B 5 1 N
B ARAE BN, A 10045 PN R A 43 B T e e i, 350 45
E JRAEA BB (5) Hey: Hey 1E AN PR A
BRI P~ 4, B AT IR 5T 0E 52, HoK 7 26 0 IR 11 B
JUE O 0 A7 R AR DO R & RR A R B R R . Hey Tt
v AT SE B /INBR s AL A P B 5005, B I A S
LA 3G FE bR | A1 F 0 A8 T2 K, S0 A 2B A, /N
BRUE IS A TR, S5 2| A PRGBS 995 25 1ot 4 -
JAEM L (6)24 h R FUR F AR FRE A 80 /N
BRPEPREE (1, PRI 11 86 11 JE 8 E % 3E 2o B /R g it
JEE, PR b B S LA, 2 B /N BRI e N ER U Ao
WBTERIN 24 h JRCE AR AR 2 SR I
PRAGN 24 h R 05 (8 KX W22 4F T2DM &
IF R AR B P O pE i RA R X, A
AR TR, A RFIRIRZ ot 2 RO,
— B WFIIESE

Logistic 1019 X HEFR Ay 32 48 0] 9 503 J& T 0 1 X
BRY AEAAE T oy 2em it B /N &y T3 SC8, vl
A Ay R b UL AR A ARE 32 0 5 Bh AR T VR B 1Y
AP IR B AR i T A S B /NEAR 5T
HAFBEMIXS 5D SR logistic 18] BT | I AR 48 75
A E S H ROC BZE, 253 o) AUC 4 0.920



- 96 - I R RR s 2024 4F 2 A% 41 55 23] ] Clin Intern Med, February 2024, Vol. 41 ,No. 2

[DOI]10.3969/j. issn. 1001-9057. 2024. 02. 007
http : //www. lenkzz. com/CN/10.3969/j. issn. 1001-9057. 2024. 02. 007

firl g 6 9o 2 2N PN TR 30 S 7 -H
KR B4 SC B AR H 2 7k B2 200 i 7% b 3
3 RS RO AR A T O &5 I R R
HURF IR &R

TAY HAK FHH

i
a

%3

[HZE] BHE  FIOIRE (LUAD) B 8 418U PR P00 575 SR 5 -H K AR O T &SGR EE 1 2
(HHLA2) bk ELANAR TG L3 P 3 (LAG-3) 2 A i 32 N (TLK ) 28 1155 B0 B2 5 11 TAC S L ARS: o5 11 0%
F. Ak K 106 i LUAD B4 w55 2120 HHLA2 \LAG-3 | ILK FikE N, R4 3 Wids
FRrE L GUrh Y 32 3K 17 UK BT AT B35 43 943 o0 HHILA2 75 35 41 (85 ) Al HHLA2 fik %35 41
(21 f5il) \LAG-3 W33k 41 (65 #i) 1 LAG-3 (KRR (41 #) ILK =ikl (78 #i) 1 ILK Kk
41 (28 ) . WCEEFTA B — ORI O BT R B 3 AR AR AE I AL [, R LUAD
AL HHLA2 \LAG-3 TLK 5k A B35 T R P bR I A i3t i 55 4 2k 1
R 3 TS AR A R LB o T R HE bR e Ak R LU B, HHLA2 SRR ARk =60 2 ke
ZERLERS B LT T HHLAR IR E A4 ; LAG-3 ik 4l TNM I IV bk B 4556 7% b5 7%
B LB T LAG-3 (A4 ILK B £ A A SR AE TNM I V] k855652 mab 5675
B I ET ILK GFRALH (P <0.05) , HHLA2 {RFEIA4 LAG-3 IR F A4 K ILK (R FEA4 3 4

s
&y

IV

AR S TR bR Rl 4 (P <0.05) , #5198 HHLA2 LAG-3 ILK 7£ LUAD B F ALk

R s, HLS I AR B S BUR AR —E KR

[RR]  MilEE; A PAIRME S RE-H KRR DGR 2; A iis LA 3,

RS IEHCME,  InPRER

[FESES] R734.2 [ SCHAFRIRAD] A

YR 07 252600 LLZR 48 AT 265 — N R IS e P O R

(95% CI0.874 ~0.954) , 24 Log(P) > 3.77 i}, i
TR N 76.04% 455 FE R 90. 38% , I L 12 151 A5
RUTGI AL e R AT (EARIm R HE) S .

25 LR 2 AF T2DM & 91 = IR R i 4 A8 2 L 1
W0 G R Ik 489% , oS e IR 28 90 RAR IS B IR
Y939 BMI HbAlc TG SUA .CRP Hey } 24 h JR1#
SR, G R T AR 6 A PR 28 3 40 0) 5 B A
A, IR AR R B D Re i 3 I BiA TAE

2 % X M

[1] Hukportie DN, Li FR,Zhou R, et al. Anthropometric Measures and Inci-
dent Diabetic Nephropathy in Participants With Type 2 Diabetes Melli-
tus[ J]. Front Endocrinol ( Lausanne) ,2021,7(412) :706-845.

(2] Bhb, 2550, XUARAS 45, o[ 2 AU PRI R JCRE IR 0 bR IR IMLRE 5
10 4 5e0 95 XU 5C R I IR R 23 7 [ ] 6 IR N FL 2R 75, 2020, 37
(8) :570-572.

[3] YOI PR E, oy, 55 2 BB IR 3 IR IR ILE AT RO 5
ARG RBSELI]. hEBE R 2R ,2018,26(12) :1013-1016.

(4] @BHE, S8°F  Z4F, 55, JRIER/ i % B2 5 2 o JE I e Lo (i 55 A R0 Y
B /NIRRT 5 TE 1) LR PR B B AS (M OC R [T ] I R AR 2
5,2023,40(5) :305-308.

[5] (P EEERE R BRI RAE ™) 95 4. o1 [ AR 2 ARk R I Bl
RIGRTE R (2022 4FRR) [J]. H EBEIRZLE,2022,30(1) :2-51.

[6] HhABEE 425 N 43 W24 43 25, Hh Bl s SR BR ILE 5 98 X297 8 /S
(2019) [J]. sh4Epy 3R 42 ,2020,36 (1) :1-13.

[7] National Kidney Foundation. K/DOQI clinical practice guidelines for
chronic kidney disease ; evaluation , classification ,and stratification[ J ].
Am ] Kidney Dis,2002,39(21) :S1-S266.

[8] Wie e, £45, BALE, 55, AEA0 Rl 5 4 BTGy 7 W PRvs B & 0T
e R BR AT I PRX 38 [ 0] o B rh Y R 455 B 2 i, 2020 ,21
(7) :623-624.

[9] ZE3007, 5% R, FHIbeae. 2 AUBE PRI P8 1k I & i KB 238 I HL A 6 (R
ForHi[ ], HESEHIEE 2 ,2020,15(21) :92-94.

[10] 53, ZE0K, sk IR, 5. LT NF-xB #0504 M 38 - X 25 h
PR R BB S R T RS g [ 0] BB s rh 2 24
2022,44(1) :49-55.

[11]5KBAZL BRAR. M35 PTX3 KIM-1 1 Hey T-A R 700 B0 B s
W RIGR R AE )] . B E S 2 2021 ,25(12) :1768-1771.

(12 ] JE Db 3 o0l 5 40 M PR s B o sl i 1 B L DR B2 R GE Pl R
SERTE S T] . o E AR A4 ,2020,40(6) :1167-1169.

(Wicki H 197.2023-05-25)
(ARGt AxieE)



