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[ ZE]1 Bey: 8 uHie b2 B8 IR (type 2 diabetes mellitus, T2DM) £ 3 3V IIfs IR 251 2 ik #6 £ 45 4k (subclinical carotid
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55, WE PR3 JE #4895 4% (diabetic peripheral neuropathy, DPN) 4 JR 55 40 % 975 4% (diabetic retinopathy, DR 4 &1 & /N EK €
I 2 (estimated glomerular filtration rate, eGFR) « H JH =g (triglyceride, TG) + & 48 41 (hody mass index, BMD) 023 [ 2 {346
Giit2E R (P <0.05). 70 Logistic [F 40 #7485 2R, FH2 W1 T2DM 4 I SCAS (¥ 57 52 0 [K] 2 135 DPN. DR eGFR. BMI
(P<0.05). ROCBHZE T 7, eGFR #WHE 4 103.50 mL/(min-1.73 m*) , BMI#WHE 9 27.32 kg/m*. SEELEAALL, T-Hl 145
HE BN K N - IR B (carotid intima-media thickness, CIMT) . SCAS 6 H 3 M AR Fr AT W S o3, Wi 4H 2 [R] 22 5 A5 4t
TR (P <0.05) . S53L SHT2 I T2DM {5t 4 SCAS Y HH R &, DPN. DR 538712 It T2DM £ I SCAS MUK 52 1EA5C, BMI T
1~ eGFR N2 H 2 I T2DM £ 3 SCAS (MO G N 3R . 3607 AT SGEH2 W T2DM 835 (AU be - 2l CIMT 39 )5
ICSCAS Har ti %, (HZNN BKREHAAT B ] 2 0

[RBEIRT  Hriz b 2 U0 B ; 12 PRI A I RCAE s U I PR BTSN ik o A AL

[FESES] R587.1 [ZEFRESRS] A [XEHS]T 1007-4368(2024)07-927-07
doi: 10.7655/NYDXBNSN231145

Factors influencing subclinical carotid atherosclerosis in patients with newly diagnosed

type 2 diabetes mellitus and regression after comprehensive treatments

WANG Yijie"?, XU Hanwen’, ZHANG Wenqiong™*, ZHOU Jieru"?, JIN Jing”’, WU Xiaohong™

'Graduate School of Jinzhou Medical University, Jinzhou 121001 ;°Department of Endocrinology, Zhejiang Provincial
People’ s Hospital, Hangzhou 310014;°Department of Endocrinology the First People’ s Hospital of Jiashan, Jiashan
314100; “Graduate School of Bengbu Medical College, Bengbu 233030; *Graduate School of Zhejiang University of
Traditional Chinese Medicine , Hangzhou 310053, China

[Abstract] Objective: To investigate the influencing factors associated with subclinical carotid atherosclerosis (SCAS) in patients
with newly diagnosed type 2 diabetes mellitus (T2DM) and regression after comprehensive treatments. Methods: Data were collected
from 402 patients with newly diagnosed T2DM, grouped according to the presence or absence of SCAS, and the differences in the
indicators between the two groups were compared. Using binary logistic regression to analyze factors influencing newly diagnosed
T2DM combined with SCAS. Cut-off values for risk factors were analyzed using reciever operating characteristic (ROC) curves. Seventy-

two of these patients were followed up to compare the target accomplishment rates of metabolic index and SCAS detection rate before
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and after the comprehensive treatment. Results: The SCAS detection rate among 402 newly diagnosed T2DM hospitalized patients was
57.0%(229/402). The differences in diabetic peripheral neuropathy (DPN), diabetic retinopathy (DR) , estimated glomerular filtration
rate (eGFR) , triglycerides (TG) , body mass index(BMI), and heart rate were statistically significant(P < 0.05) when the SCAS group was
compared with the non-SCAS group. Binary logistic regression analysis showed that the independent influences of newly diagnosed T2DM
combined with SCAS included DPN, DR, eGFR, and BMI(P < 0.05). ROC curve analysis showed an eGFR cut-off value of 103.50 mL/
(min+1.73 m*) and a BMI cut-off value of 27.32 kg/m*. Compared with baseline, patients’ carotid intima-media thickness (CIMT) ,
SCAS detection rate and metabolic indexes were significantly improved after one year of intervention, and the difference between the
two groups was statistically significant (P < 0.05). Conclusion: The SCAS detection rate in hospitalized patients with newly diagnosed
T2DM is high. DPN and DR are positively associated with the risk of newly diagnosed T2DM combined with SCAS. Elevated BMI and
decreased eGFR are independent risk factors for newly diagnosed T2DM combined with SCAS. Combination therapy improves

metabolic indexes, relieves CIMT thickening, and reduces SCAS detection rate in patients with newly diagnosed T2DM, but carotid

artery plaque is not significantly improved.

[Key words] newly diagnosed type 2 diabetes mellitus; chronic microvascular complications; subclinical carotid atherosclerosis
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B WV e A 5 905 B BIE 9, BE A Bh 0k B F R ) H
o 0 Ik Ay 3 Jk s o B B A, SR T 250 ik
B P X P AR AR AR 7 7 3 AT LA & 35 3 ik P -
H i )& FE (carotid intima-media thickness, CIMT) , JF
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hemoglobin, HbA 1¢) 2 & MLF# (fasting plasma glucose,
FPG) . j& IH [& B (total cholesterol, TC) - H i = Big
(triglyceride, TG % £ /I £ 1 JIH [ BE (low-density
lipoprotein-cholesterol , LDL-C) « 15 % & 5 2 1 H
I Chigh-density lipoprotein-cholesterol , HDL-C) « [F] !
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ness, CIMT) + 20l 3lJ ik 3 ¥t (carotid artery plaque,
CAP) . 25 ik Bk % (carotid artery stenosis, CAS) & A4
1H Lo
122 MXAFE

18 V£ ' TR (chronic kidney disease, CKD) 12 ¥
2 HR OB PR B JUE 05 Wi PR A2 97 i R FR R ) b
JR 993 PR I 52955 A% (diabetic retinopathy, DR) < §# J& 7
J& BBl #4125 9% A8 (diabetic peripheral neuropathy, DPN)
2 W 2 I8 op [E T2DM 5 i 5 BT . SCAS Bl 3
CIMT $§ J5 F1/50 CAP JE ", CIMT )5 52 SN #31
& By ik 5 K CIMT=1.0 mm, 5135 2)) ik 5% &b 5 K
CIMT=1.2 mm, CAP 7€ LN CIMT=1.5 mm". A<}
FEHEREVRTT EAE A2 W L 428 1) 1 e 4 ) i g
FR A o RS R I D RE S5 ) 2 MR IR T T R
A TRl S A AR I 7 7 3 v O R RIS
B R, AU AR A B € LN HbA1e<7%
LDL-C<2.6 mmol/L « Y& 4& [k <140 mmHg \ #F 7K /&
<90 mmHg, ZEGIEFRR MU AR ML FRARIIERR .
1.3 %tk

JH SPSS 24.0 ZE i B AF AT Bt or . RS0
T BV U b il 2 G + 9 275, PRI
B IR oA Hw 2 07 22 50 M B R e K, U
FEAFHIEIERA R . JE RS AR T E TR
LA E (DY 3 20 LM (Pasy Prs) 1327, AL TA] L
BORFIRRAIRL SR o T E0BE R A BRI i b R0
PHLHIF EEECR R TR SR . SR 7T Logistic [71 47>
i e e sz KL 2R, A 32 TARRFAE (receiver
operating characteristic, ROC) [l 28 73 #7 f& [ [A 25 1)
. P<0.05 NZEFAGRIEE .

2 & R

2.1 #LWrT2DM &% & A4 iE

AW TGN N 402 15138712 B T2DM 4 B i 5
%299 4 (74.4%) , % 103 11 (25.6%) , A 4F % N
47(40,55) % , {7 BMI 4 25.62(23.22, 28.06)kg/m?,
i1 fi7 HbAle N 10.40% (8.77% , 11.62% ) , 42.0%
(169/402) 1) 32 ik & & 3 CAP, 2.7% (11/402) ] %2 iR
# 4 F CAS, 57.0% (229/402) [ %23k # & I SCAS,
16.7%(67/402) [ 52 i % A FF DPN, 19.2% (77/402)
) %2 #F & IF DR, 2.0% (8/402) ) 5% ik # eGFR<
60 mL/Cmin - 1.73 m*) , 23.6% (95/402) [{] 3% ik #
UACR=30 mg/g, 24.6%(99/402) [ 5% i3 & CKD.
2.2 SCAS#85FSCAST2DM %Wk FkHa b

HR 4% CIMT {43 N TE SCAS 41[43.0%(173/402) ]

F1 SCAS #H [57.0% (229/402) 1. DPN. DR. eGFR.
TG .BMI. L EZE R A G FE X (P <0.05 . M
il CKD . 757 I 52 WA S\ A7 S 4F k% L UACR
FPG . &7 3K J& W 46 K - TC. HDL-C. LDL-C. HbAlc.
Hey. hsCRP.Fg. DD % 7 L 4t it % & XL (P > 0.05,
z1,
2.3 #H LW T2DM &2 SCAS %5 °h R & 947

¥ K R i A Fe i 22 i R 4E AR DPN,
DR, eGFR.TG.BMI. 0> R AE N EH L EMN L KR
Logistic [FIJA40 T, FERIEME R WS . 45 R R,
PER L ERE TG0 % 5 SCAS L 3%, H12 Wi T2DM &
I SCAS 521 K 22 45 : DPN(OR=2.167, 95%Cl:
1.089~4.312, P < 0.05) . DR (OR=3.069, 95% ClI:
1.629~5.779, P < 0.05) » eGFR (OR=0.982, 95% CI:
0.971~0.993, P < 0.05) . BMI (OR=1.101, 95% CI:
1.039~1.168, P < 0.05, % 2) . ROC £k 7> #r E. 7,
eGFR [ i1 28 1 1 A2 f1 95% CI N 0.635 (0.579~
0.690) , & 1 {8 4 103.50 mL/(min-~1.73 m*) (£ & 45
BN 0.261, REBE H0.595, 55 7 P9 0.667) . BMI
F) h £ N TH AR AT 95%CL 2N 0.592 (0.537~0.648) ,
Wi {E M 27.32 keg/m® (21 5 F8 50N 0.167, RIEE N
0.383, KR EH0.784) .
24 T2 wT2DM & T 1Fa b A & mls
R AGAT L E

T 1 40 5 B LR AR B, AR F b I B 2k
3, IMT 15 2 52 il , SCAS far H R [, CAP R A5 2]
BE. 4R ER: #77KE . TC.HDL-C.LDL-C. Ifi.
JIE 35 #5185 L« HbAlc. Il B% 3k b5 5 0« 47 Ul IMT
SCAS 6t 2 | oy L S0 W8 26 | If i 5 5 e R L
LB R 58 2 L B8] 6 B L 4% 32 B2 1 2 (sodium glucose
transporter 2 inhibitor, SGLT-2) 11| 31| i) 8 B 2= 7+
it (P <0.05). eGFR.UACR. W4 & TG
Fe AN IMIT  JB e B 25 K-1 (glucagon like peptide-1,
GLP-D I Eh 7 B . CAP Z R LG it 22 (P >
0.05,%3).
3% i

SCAS A2 0 L5 9 955 975 HE AR F 3 [F) Sk ity o 1
LR SCAS B N EAR 2 o 2020 4 — B Xf 42
BR30~79 % — FBC N HE ST ik o #1504 1) 25 25 43 A
H1, SCAS )4 Bk U F Al 11 487%™ . £ Y
P A T2DM BABIIE 2 1, 478 44 23 S It 72
IMT>1.0 mm 5 52.7%, 15 S0 Bk BEER (1) 17 86.6%".
— T2 W T2DM SCAS PAFI A 75 A, 29 2/3 1 Hi2
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Table 1 Comparative results of clinical data of newly diagnosed T2DM patients in the SCAS group and the non-SCAS group

Variable SCAS group(n=229) Non-SCAS group(n=173) X'z P
Male[n(%)] 175(76.4) 124(71.7) 1.163 0.281
DPN[n(%)] 51(22.8) 16(9.6) 11.551 0.001

DR[n(%)] 59(28.0) 18(11.5) 14.807 <0.001
CKD[n(%)] 62(31.6) 37(27.4) 0.681 0.409
Hypertension[ (%) ] 62(27.1) 59(34.3) 2.436 0.119
Smoking[n(%)] 119(52.0) 78(45.1) 1.866 0.172
Alcohol consumption[7(%) ] 116(50.7) 87(50.3) 0.005 0.942
Age(years,x = 5) 48.19 +10.83 46.08 + 10.62 -1.960 0.051
UACR[mg/g, M(Pss, Prs) ] 14.74(7.50, 36.36) 12.14(6.86,32.47) -0.906 0.365
eGFR[mL/(min-1.73 nf),x £ 5] 101.37 £ 22.25 111.00 +22.73 4222 <0.001
FPG[ mmol/L, M(Ps, Pss) ] 8.30(6.80,11.69) 7.66(6.80, 10.00) -1.742 0.082
DBP(mmHg, % + 5) 79.40 + 11.35 80.98 + 10.03 1.476 0.141
SBP(mmHg, X + s) 128.59 + 16.43 128.22 + 14.80 -0.239 0.811
TGLmmol/L, M(Pas, Pss) ] 1.44(1.03,2.18) 1.69(1.23,2.26) -2.851 0.004
TCLmmol/L, M(Pss, P5s) ] 4.87(4.19,5.51) 4.88(4.30,5.59) -0.689 0.491
HDL-CL mmol/L, M(Ps, Pss) ] 0.97(0.86,1.14) 0.96(0.82,1.12) -1.371 0.170
LDL-C(mmol/L, % + s) 2.94 +0.85 3.04 +0.84 1.138 0.256
BMI[kg/m’, M(Pss, Ps5) ] 25.84(23.51,29.19) 25.00(22.83,27.05) -3.110 0.002
HR[beats/min, M(Pss, Pss) ] 80.00(74.00, 89.50) 84.00(76.00,95.00) -2.615 0.009
HbAlc[%,% = 5] 10.26 +2.12 10.18 = 2.15 -0.362 0.718
Hey[mol/L, M(Ps, Pss) ] 12.40(10.95, 14.30) 12.55(11.00, 14.45) -0.142 0.887
hsCRP[mg/L, M(Pss, P»s) ] 1.90(1.30, 4.60) 2.00(1.30,3.65) -0.307 0.759
Fgl g/L, M(Pss, Pr5)] 2.57(2.26,3.12) 2.50(2.19,2.96) -1.201 0.230
DD[ pg/L, M(Pss, Ps) ] 180.00(120.00, 335.00) 210.00(120.00, 327.50) -0.911 0.362

T2 NS T2DM BE SCAS #2ME FE i % [E 3 Logistic @3 Hr5 R
Table 2 Results of multivariate logistic regression analysis of factors influencing SCAS in newly diagnosed T2DM patients

Non-adjusted Model 1
Variable
B OR(95%CD B OR(95%CD P

DPN 0.730 2.08(1.06-4.08) 0.035 0.774 2.18(1.09-4.31) 0.028
DR 1.034 2.81(1.52-5.21) 0.001 1.121 3.07(1.63-5.78) 0.001
eGFR -0.017 0.98(0.97-0.99) 0.001 -0.018 0.98(0.97-0.99) 0.002
TG 0.004 1.00€0.92-1.10) 0.930 -0.001 1.00€0.91-1.09) 0.977
BMI 0.095 1.10(1.04-1.17) 0.001 0.097 1.10(1.04-1.17 0.001
HR -0.014 0.99(0.97-1.00) 0.123 -0.016 0.98(0.97-1.00) 0.098

Model 1 was adjusted for age and sex.

Wr T2DM H B CAPY™ . FR [ — T4t 5 7 FE 1 4E N
T2DM I A B 5T, SCAS 5 Lk 75%™ , {H SCAS 7E 357
2 T2DM 58 25 1 SRR o 28 1 R AR AR AT F
Wi, FEANE B TR R S 45 RAFAEZE ] . AR T
R4 CIMT #1758 CAP JE 5 1 /& 75 47 7E SCAS, K I,
402 5138712 W T2DM {3 Bt £ # 1 SCAS 5 229 71,
57.0%. AHFFLH SCAS B AR T T2DM 4 Wr [ 1

7, XA e S B AR R A & Sz N B R 2R
A K,

O LB Y2 5 P 6 95 R 38 ARG 52 2%, AR T
A 40 (1) o LA 2 975 1 B PR 38 BMI 5 SCAS 22 [R] Y 5%
ZRA1, RIS R IO I &RE, B eGFRLDPN DR
5 SCAS Jl 37 #H 9% . BEAE W 7T & B BMI /& SCAS
B SR R, BMUERE N 1N 29 A 8 3 8030
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Table 3 Results of the comparison of clinical indicators between the baseline group and the group with more than 1 year of

comprehensive treatment in 72 patients with newly diagnosed T2DM

Baseline group

Intervention 1 year group

Variable YA P
(n=72) (n=72)
eGFR[mL/(min+1.73 m*), M(Pss, P+5) ] 102.68(88.11,116.04) 97.95(88.54,107.05) —-1.441 0.149
UACR[mg/g, M(Pss, P35) ] 12.93(7.21,23.32) 10.01(4.78,30.57) -0.927 0.354
DBP(mmHg, x + 5) 80.24 + 9.80 76.78 £ 7.98 2.322 0.022
SBP[mmHg, M(Pss, P>5) ] 123.00(117.00, 136.00)  124.00(117.00, 130.00) —-0.848 0.397
TG mmol/L, M(Pss, P+s) ] 1.43(1.01,2.21) 1.47(0.96,2.01) -0.631 0.528
TCLmmol/L, M(Pss, Ps5) ] 5.00(4.44,5.49) 4.38(3.72,5.13) -2.913 0.004
HDL-CLmmol/L, M(Pys, P5) ] 1.00€0.82,1.18) 1.07€0.95,1.32) -2.786 0.005
LDL-C(mmol/L;x £ s) 3.00 = 0.80 2.60 +0.91 2,777 0.006
HbA1c[ %, M(Pss, Pss) ] 9.90(8.50,11.25) 6.10(5.70,7.37) -7.958 <0.001
Left CIMT mm, M(P,s, P>5) ] 0.90€0.80, 1.00) 0.90€0.70, 1.00) -1.222 0.222
Right CIMTLmm, M(Pss, Pss) ] 0.90(0.80, 1.00) 0.81€0.70, 1.00) -2.190 0.029
CAP[n(%)] 22(31.9) 30041.7 1.448 0.229
Hypertension awareness rate[ n(%) ] 15(20.8) 31(43.1) 8.177 0.004
Treatment rates for hypertension[n(%) ] 15(20.8) 31(43.1) 8.177 0.004
Dyslipidemia awareness rate[n(%) ] 14(19.4) 54(75.0) 44.582 <0.001
Treatment rates for dyslipidemialn(%)] 00 54(75.0) 86.400 <0.001
Hyperglycemia awareness rate[n(%) ] 18(25.00 72(100.0) 86.400 < 0.001
Treatment rates for hyperglycemial n(%) ] 0 70097.2) 136.216 < 0.001
Use of GLP-1 agonists[ n(%) ] 00 3(4.2) 3.064 0.080
Use of SGLT-2 inhibitors[ (%) ] 0 21(29.2) 24585 <0.001
Accomplishment rate of the target blood glucose[n(%) ] 6(8.3) 51(70.8) 58.802 < 0.001
Accomplishment rate of the target blood lipids[n(%) ] 18(25.00 37(51.4) 10.620 0.001
Accomplishment rate of the target blood pressure[n(%) ] 50069.4) 60(83.3) 3.850 0.050
Accomplishment rate of consolidated target[ n(%) ] 7(9.7) 16(22.2) 4.191 0.041
SCAS detection rate[n(%) ] 45(62.5) 33(45.8) 4028  0.045

JIK R A B A R 58 0o 95 PR RURS: B8 0 109%™ o 7 5 [
HEAT B — T 56 T A% 450 L5 fE 1 IR 28 32 ik
SCAS HIWF 5t & B, BMI 5 SCAS a7 A e, —
T &1 s6F % [ 218 451 T2DM ] BA Z1) BF 5 36 B, JIE JiE
(BMI=28 kg/m?) #2& T2DM & 50 Jik 315 FERE 4k, F ik 37
FE R K2R I HA BT 7 T2DM 4 I3 ik o R g 4L
(R A RS o AT FLAE HT 2 B T2DM B FHIE i
7 BMIJ2 SCAS [ fa s Rl 2« BEAE B 78 K BH eGFR
R (R R 73 R0 3 R A o I A 1) R e ™, H
A — TR X 338 451 T2DM £ 2 (1) s W 1D AT 7% 36 1
CIMT 5 eGFR 2 i #H56". Z T 5 £ B, T2DM
S DPN 5 20 Jik o8 1 A5 A0 A SC 48 A5 FLCr 1L 5544
Ao — THERXF 292 4] T2DM 55 4 2% (0 70 %
i, £ DPN {5 IMT &% = TR DPN 1 &
I HAh St S 5 IMT 83 7R ™, i i
— TG T PRI R85 Bl R TR A R A 48 55 7 A R

(P25 2 M R B, TEAE IE A4 M J31) < R 073 7 2
W4 1 J5 , DPN AT 5 22 /b — T3y Bk B A 16 b 52 1E AR
KT, R — AR X 2 781 41 T2DM 35 SCAS 5
DR R A I AT REPERE 2 K B, SCAS 5 DR K 4=
AR R IAE OGP o AHF FEAE BT Wi i T2DM A
WESE T DL b g B, SR BHRE PRI UL I ORE 5 B ik
SFEREAL (1) R AR B YA O, IX W] e 5 B A 3 1 %
i S5 B P 7 0 3 e R A A 2 B8 5 1 S (1 8 R
R, BRI T 5N SCAS FIAE GL i i IR R ik
FEAEWE M0 i i 25, (H A HIF 50 AR R B S5 AH 5%
P, AT RE R AL 45 - OWF R NBEAS ] ; @40 45 7%
AN QR A FAE B N FTHER: T Ab VT 282y
YRaIT T SRR TR R T R R RS
O LB 0 XS 22 TA) R O &R, (H 2[RI 3R Logistic 71 )4
Ir BT EE R R IX R A A B 3, AT REAFTE HoAh 2
M) ifiL g ) 245 7014«
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