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Abstract

Objective: To study the correlation between uric acid and carotid intima-media thickness in pa-
tients with type 2 diabetes mellitus (T2DM). Methods: The medical records of 300 T2DM patients
admitted to the Department of Endocrinology of the Second Affiliated Hospital of Hainan Medical
University from January 2018 to December 2021 were retrospectively analyzed. All patients met
the diagnostic criteria for diabetes and were divided into four groups according to the level of uric
acid (<240 pmol/L, 240~360 umol/L, 360~480 pmol/L, >~480 pmol/L). Results: 1) 300 patients
with type 2 diabetes were included in this study. With the increase of uric acid level, CIMT, male
ratio, course of disease, empty insulin, empty peptide, triglyceride, urea nitrogen, microalbumin,
microalbumin/muscle show an increasing trend (p < 0.05); 2) The results of Spearman analysis
showed that left carotid artery CIMT was positively correlated with uric acid grouping (r = 0.146, p
= 0.012); 3) Logistic regression analysis shows that uric acid (OR = 1.002 95% CI 1.000, 1.004, p <
0.05), age (OR = 1.08 95% CI 1.053, 1.108, p < 0.001) and muscle (OR = 1.015 95% CI 1.002, 1.028,
p < 0.05) are risk factors for CIMT thickening in T2DM patients. Conclusion: 1) Carotid artery
thickness in type 2 diabetes patients increases with the increase of uric acid; 2) CIMT is positively
correlated with uric acid; 3) Uric acid, age and muscle are risk factors for CIMT thickening in
T2DM patients; 4) ROC analysis shows that diabetes age > 57.5 years, creatinine > 66.5 pmol/L and
serum uric acid > 367.5 mmol/L could be used as conditions to predict CIMT.
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BEAE A2 RGP IEE, BE IR 5 i PR IR A P R0 2R AE BT, RO 24 i S 1) L 2
— [« BEAE A I 553 BA 3 Jk o A Rt ) s 6 DR 3 2 — 2 v PR R ITLARE , [ B v PR R LY 5 2 B0 PR3 (T2D M)
M99 A8 2 A AFAE — SE A ST [2] - 2000 ik N i 2 JE2 7 (carotid Intima-Media Thickness, cIMT) &8 7+ £
M ks AR BB K B — PN — A B - AR AC T I LR B, AR I R R VP A S B ok A R e Rk R
RREE, ARV TR, ERYIERAET, @52 IS IKIG S, 1096 FF B HR R8I BA 2 ik s A fl
TRIAFEE. ik, CIMT fefg S Mesizsh iichifb 2 3], E3R E B Al JC RREAS I N BERT 72 BE R s T
PR S CIMT Z B 1% R o AR SCIEIS A 5T 300 1] 2 LA FRI5 5 3 (1 IR IR /KT, 456 S s ke 7 A
25 BR B PR 5 0 PR IS5 28 () E I, DT ) B 50 50 ik I 5 5 A A A 6 R 3R R T, Al
PREHI I, Fps (R ETR 2%
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57.79 %, ~FIAERE 17~91 %, Hr 550k 172 B, 2otk 128 91l AR M3 IRIR K F- 70 NPRIER 1 41 JRIR 2
. FREE 3 4. JRIR 4 #H(<240 pmol/L, 240~360 pmol/L, 360~480 umol/L, >~480 pumol/L). Z 5HF5THIA
BOEBAERES. EAFRE: A 2 BORRWN L, e A tebs . Sk sEf . Hik
FrifE: 1) 1 BURE PRI DA SRF RS B O RE R s 2) W R Hh B S5 SR ROE s 3) PR Rl T H T AR T
RETEMR; 4) FEA . M. R LS.

22. Bk

2.2.1. —fRHEREE

Nk CIMT: N Z E 8B A 2L, N 10.0 MHz kG R, B B2 RS BRI i
AL, R BRI A « 20402k LA R S50 B KA A a1 DT, A 20 0 BB A s R4 o 25 30A& 3 7K,
BP9 Rz ik CIMT 8. A2 MsiA M CIMT > 1.0 mm H5E 9z ik, o

2.2.2. ALK EREREIE
R R IR, SEE LR IR (R EREA . S EREAMHDL). H Ml =85k
AR S35 mL kI, B ISR L RIEWL B 4x B AR A E PRI -

2.3. Gt FE S

ARICHETEIZH] SPSS26 Bt e E Sttt b, IESVETFETTRIYLIX £ Fom, tHEBTRII LA E 2% n
(%), AIREELLE th S, AR BRI 207 Z 0 i, FHRRZI D 2R A Spearman 73 #r .
ZHRHRM Z T Logistic (8147041, p <0.05 ZEFHA AR

3. &R
3.1. T2DM EE A FEIRERANIRFRE L TR L

—REIELRTORL 300 9 rf, 2 AUBE IR B E AERTE R 57.79 ¥, PIEERS 17~91 %, Hoh B 172 41,
L 128 51 o MR U L7 PRIR /KP4 N IR ER 14 R R 2 21 JR R 3 21 JR R 4 #H (<240 umol/L, 240~360 umol/L,
360~480 umol/L, >~480 umol/L), JRIZ 1.2.3.4 Ak A /2101 CIMT 32 i A= 340 R - JRIER 1 2H 42 #1](56%),
JRIER 2 4H 43 11](57.30%), KRR 3 2H 51 151(68.00%), /R 4 41 51 41(68.00%) % 7 A 4i it 2% & X (p < 0.001),
T2DM B # B RIS HE N, CIMT B R EFHESA(E 1). & RIR/KFERE S, CIMT. B
R, SBESE. 2 C k. Bl =8, JREA. UEF. MEAEA. MEAEANE 2 L%, HDL
BB, AR ZRAAAES SRR L (p < 0.05, & 1).

Table 1. Baseline data of different uric acid groups
= 1. FEIRBR ST 4H R B L TRt

PR 1 R 2 R 3 R 4 p

RS 57.08 + 11.56 59.32 + 11.58 57.35+11.84 57.41+13.98 0.663
W I 5 25.30% 25.30% 33.30% 29.30% 0.391
R s 20.00% 14.70% 24.00% 24.00% 0.308
Wi 131.37 £20.64  133.13+18.13  138.04+18.19  13551+21.77  0.186
ik 78.81 + 10.56 79.37 £10.47 81.27 +12.75 80.75 + 13.27 0.549
JRFR(FF) 6.22+5.72 6.22 + 6.02 8.04+7.54 8.71+6.80 0.038
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st -0k 10.23 + 4.58 9.87 +5.06 9.10 + 4.03 9.17 +3.43 0.308
AN AR =1 (1)) 10.45 + 2.42 9.85 + 2.66 8.97 +2.69 9.46 + 2.57 0.005
22 5 2 (uluml) 11.38 + 8.48 14.14 +11.92 18.74 + 15.34 18.11 + 24.02 0.015
7% C Jik ngml 1.64 +0.83 1.73+0.97 2.29+1.16 3.09+1.75 <0.001
S5 e[ 484+1.35 12.21 + 54.09 5.15+1.64 5.63+1.72 0.286
Hih =g 1.33+0.70 1.92+1.85 2.24+164 3.28+2.82 <0.001
HDL 1.24 +0.44 1.20+0.35 1.14 +0.27 1.05+0.33 0.010
LDL 297 +1.13 2.92+1.02 3.03+1.26 3.05+1.45 0.911
T R 25.89 + 28.65 23.53+12.74 26.41 +21.20 30.87 +29.49 0.301
REREHM 21.89 + 17.58 18.59 + 6.77 20.71+11.81 24.43 + 18.55 0.097
Y A A 40.92 +59.71 41.16 + 82.32 43.88 + 40.76 47.34 +49.20 0.906
IREA 496 +1.25 542 +1.50 5.93+2.24 8.42 +3.30 <0.001
il 58.47 + 14.99 65.57 + 18.18 76.63 + 37.92 100.95 +45.28  <0.001
WEAEE mgl 34.67 +£72.80 24.93 + 45.93 7042 +150.78  177.13+250.46  <0.001
& [ 2 E/LEF mgg 53.41 +110.10 27.34 + 38.55 92.87 £244.12  236.17 £349.02  <0.001
15 50 ik P HR 2 JE B (mm) 1.94+2.11 1.15 + 1.54 2.13+2.14 212+2.12 0.007
12 BN ik P HR R JE B (mm) 1.49+1.92 129+ 1.72 2.02+2.07 2.20 +2.07 0.014
5
5 34 (45.30%) 37 (49.30%) 50 (66.70%) 51 (68.00%) 0.001
5’8 41 (54.70%) 38 (50.70%) 25 (33.30%) 24 (32.00%)
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Figure 1. ROC analysis results
1. ROC 9 #héE
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3.2. FENBkAFERE R KT 5 RE ST ARIIE XM 54

i Spearman 3k — RIS BB K A SR B R 2 AL TR S A DR, 4 AR OR e SN K
CIMT 5 JRER /341 (r = 0.146, p = 0.012) £ IEAH (£ 2).

Table 2. Correlation analysis between UA level and inner middle layer of neck A (Spearman analysis)
= 2. UA K53 A AR EHEX M54 (Spearman 434T)

EFHKAFE AHFHKA TR
r 0.146 0.053
Ngiil
p 0.012 0.361

3.3. T2DM BE R EFizhbkA IEIBER Logistics BV 54T
CUA TCH S ik 9 A G JE g R AR &, B RER . SRS PEBI. BMIL AR RIE e W s e

kIR, MM, SRS R, 2 C K. Bk Er . SHE R, Hb =/, HDL. LDL. W&
g, RAZAFEAEE. Y AaBtE kR, REEA. VIE. MEOES. MEAEANEEyEZE, (EZ
7t Logistics [F1H 73 HT, BAEN T, g5 ER: JRIR(OR = 1.002 95% CI 1.000, 1.004, p < 0.001). i
(OR =1.078 95% CI 1.052, 1.105, p < 0.001). Y4 % (OR = 1.017 95% CI 1.004, 1.029, p < 0.05). #HF2(OR =
1.072 95% CI 1.030, 1.116, p < 0.05). LDL (OR = 1.228 95% CI 1.004, 1.502, p < 0.05). JXZ%(OR = 1.220
95% CI 1.085, 1.372, p < 0.05). AILEF(OR = 1.019 95% CI 1.009, 1.030, p < 0.05)/& T2DM &34 CIMT #4 = [)

JaR R 2 (7 3)o

Table 3. Single factor logistic regression analysis of CIMT

52 3. CIMT Z[E 3 logistic EY35 47

ZE OR (95% Cl) p
S 1.078 (1.052~1.105) <0.001
BMI (Kg/cm?) 0.964 (0.913~1.017) 0.182
DGR 1.008 (0.598~1.699) 0.975
TR 0.727 (0.399~1.324) 0.297
5 1.093 (0.679~1.761) 0.715
e 1.017 (1.004~1.029) 0.010
#THK R 0.999 (0.979~1.019) 0.923
AR () 1.072 (1.030~1.116) 0.001
7= B K 0.991 (0.939~1.047) 0.757
WAk 21 25 11 (%) 0.968 (0.886~1.059) 0.481
23 B 2 (uIU/ml) 0.999 (0.984~1.013) 0.851
e JiE ] 0.995 (0.983~1.007) 0.390
il =g 1.018 (0.904~1.146) 0.767
HDL 1.209 (0.6230~2.346) 0.576
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LDL 1.228 (1.004~1.502) 0.046

WA 0.991 (0.981~1.001) 0.075

RED RN 0.995 (0.980~1.011) 0.554

Y- S K 1.001 (0.997~1.006) 0.514

RER 1.220 (1.085~1.372) 0.001
JULEF 1.019 (1.009~1.030) <0.001

i H 8 E mgll 1.001 (0.999~1.003) 0.231

Tl & AL 1.001 (1.000~1.002) 0.111

PRI 1.002 (1.000~1.004) 0.04

U R4 CIMT S8 N AR &, DURER. Wik, F6¢. fE. LDL. JREA. N AEZR,
% A% Logistic [A/1H#1 &7~: JREZ(OR = 1.002 95% CI 1.000, 1.004, p < 0.05). 4E#2(OR = 1.08 95% CI
1.053, 1.108, p < 0.001). HLEF(OR = 1.015 95% CI 1.002, 1.028, p < 0.05)Z 35/ ik 4 1 2 189 J5 & A (R ST 6
R & (p < 0.05), f0# 4 AR,

Table 4. Multivariate logistic regression analysis of left carotid artery medial thickening

4. EDEKAPREERZER Logistics BY)A7 4

T OR (95% CI) p
WS 1.08 (1.053~1.108) <0.001
e 1.031 (0.985~1.079 0.192
Wi I 1.01 (0.996~1.024) 0.156
LDL 1.236 (0.999~1.529) 0.051
RER 1.091 (0.94~1.267) 0.252
JULEF 1.015 (1.002~1.028) 0.02
AT IR 1.002 (1.000~1.004) 0.015

3.4. KB\ Fig. A =FHKATNTEIKAFEEEL TR ROC sk

Z I E Logistic [aH73 48 RILRIKIR . Fke . WUEF R T 2ah ik A b B S B fa e R 2, vtk —
ARV = F e AR BB KN B R IR T, DL CIMT fEN K35, 6. LR, (i IRIRE
HAF &, 17 logistic [F1JH43 3] — A~ 1 = /N8 &L ] 1 FiU A %6 {8 (predicted probability). LA CIMT fE N [AAE
B, FR. U MERKR=AREIL R BIERE Y 5 &R, {E ROC 70 #r (1 1 LK 5).
Table 5. ROC analysis of uric acid, age and creatinine in predicting carotid intima-media thickening

5. FRER. G, AET=EBATUNFRBKAFRIBEL LR ROC S
AUC BRE(%)  RRE(%) HEHEH s E pfE 95% Cl

R 0.732 65.40% 69.70% 0.351 57.5 0.000 0.673~0.791
JULEF 0.652 60.20% 66.10% 0.263 66.5 0.000 0.588~0.716
PRI 0.585 54.50% 65.10% 0.196 367.5 0.015 0.519~0.651
7 SEg Rl 0.759 75.40% 67.90% 0.433 - 0.000 0.704~0.815
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ROC 7 &t R s 13RI R KT 57.5 %, [FIULE KT 66.5 pmol/L X IfiLi& JRIE K T 367.5
umol/L, (AUC 0.759; 95% Cl: 0.704~0.815; UM 75.40%; 4¢51PE 67.90%, p < 0.05), HI{E TN
CIMT %k At.

4. 71ig

2 RUBE R RS 51 RS LB AR (4], CLIEBINKIRRERELL, FORAE ST . [S13BIK A B Bk E Ak L
R o (6] W52 Jik AR A A A BT P Aty oo o 0L S DX DA B 4> S B KRR A AR B o« FEBEHUR BCAT,
WS I K IG T, T WS RE SR BE S UE B S IR R AL IR AAAE . BB K A r 5 B e A URR L E
S S AR B I AR FE[ 7] A WEFRWI[8], PRI my AN AT LA SIS R B i 5, 38 BB 3G Lo Ji
M AR o« JRERTH = A H AR, SOREN TR, ERUL RO ER R, 8 N B R AR5
4k 51 S IR FE A [9]

TEIE Mt i, PRI S 202N Kk S B R AL 45 AR AH R . EFRE I — I S R B . JRIER /K3
e 2L i A B N\ Sl KR R A R i IR R IE 4, 9 HL S kom AR FE B 5 PR R /K ST 2 IEAH 9 [10] .
Bae [11]5 NIBFFLE R, £ LWHEAFEEN T, RERKTFE CIMT NEEM M, DL Ew T
H AR T J& 45 5, BT BE S AL V5 L S 5 3 IR RUAPAE — B R (HAR SO AL 45 SRR,
BRI AR, BEE RIS, CIMT 2 ETHEass, 2 BUpE R % BB i IR R 5 35l bk
MEEEAAFHERIEMLELR. BFKMIKKIE < 240 pmol/L, 240~360 pmol/L, 360~480
umol/L, >~480 pmol/L /K73 i VU4 f5, 253 BonbiE MIRERKF- 3G &, W AAE CIMT. S5 bl
PR, SRS E. 2 C K. H=E. JRER. VB, MEAES. fE A &N 228 s ras,
HDL 2 TFleEa% . SAMEAR ST, RREKF#ITHHE, KR 1. 2. 3. 4 kAT CIMT G
RAEZWT: JRER 14 42 1(56%), JREL 2 2H 43 41(57.30%), SRR 3 41 51 151(68.00%), JREL 4 41 51 i
(68.00%) % - G it 2% 5 X (p < 0.001), FJ WK B 70 NBFPRER /KPR ANl BT, Sish ke h 220%
B m.

VoA JCIBN kN S JEAE R AR &, RS WL s R ERVE N B A8 &, 1E Logistics [=JA 5347,
ZERoR: BRI FER KT 57.5 %, EBILEF KT 66.5 pmol/L M IfiLiE IREZ K T 367.5 pmol/L, (AUC
0.759; 95% Cl: 0.704~0.815; UM 75.40%; 455314% 67.90%, p <0.05), "N CIMT 1%, X
At UL BHERE O ABE, RRER. M R R A TS KRR AL A T REME T K. 5 Han ZE[12]#F 7t &5 53
—H, BRI R P I AR, A8 T WA RS ThRE ™ R, fFEE AR R J) R 4,
b 2 R PR S AR 2R A AR R B, B I (AR 15 0k e, e A REAG A . B AN OGSk TR Y B
SRS, CIMT ZKFEEIG N, CIMT B4In5FRe M AHIC[13], X5 RAEFR KT 60 & DL FEE
FINEE, Rl 2 BUREIRE A, JE R AT BEAR 2 ARLHIE L AR, SRR, MR RSN K
FEFEAE, MR, SECO M R AR, ORI E R BE 2 3 m[14]. X5 IS5 [15]0
FAERIAL, LA 210 FIHE R B F R FNRE, 0 NS Bk 20 DL K T s ki fh 2, 25 SRR LS
TCENBN KA, B KEE A A PRSI T L R85 P IR A P L %) |2 2% i (p < 0.05). BB JRIR
KPR EE, SN AKAEA A AR Fe i o G I W 90 R PR IR 5 B KB IR, 3 BRI L
Fiir: @ [16]JRERT 5 )5 2 5 TR R BR Bh b, RISCE AL REBUS S B, I8 A R 4 AR 454 : @FRIR
MR RBER . AL F-18 2R F A, gk inE s kol R LR BE[17]; ORERIE = Bh T2
TR B, 1T PR 5 R I R A 2 A7 7R TS 7 DRI [ 18] DR R 22 BH B T3 M idt NP L4 e 5
RERMETE AR 22 P0G 10 P [FI/E PR~ LA B 3G G [19] o DRI, A 2808 1) v PR TR ITLORE T R FAEAI 2
RN R A5 553 2B ik P o R JEL PR A R [20], LA K T B B 7 A5 XL/ A 114 5 7 SR
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