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Related risk factors of carotid atherosclerosis plaque

formation in the elderly patients with type 2 diabetes mellitus
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Objective: To explore the related influencing factors of carotid atherosclerosis (AS) plaque formation and
stability in the elderly patients with type 2 diabetes mellitus (T2DM), and to provide scientific evidence for
early prevention and treatment. Methods: A total of 262 elderly patients with T2DM were selected. According
to the results of carotid artery color Doppler ultrasound, they were divided into a normal group, an AS group, a
stable plaque group and an unstable plaque group. The differences of clinical data and biochemical indicators of

patients were compared between the 4 groups; univariate analysis and logistic regression analysis were used to
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screen the related influencing factors of carotid AS plaque formation and stability of the elderly T2DM patients.

Results: The analysis showed that the disease course, serum fasting blood glucose (FBG), hemoglobin Alc

(HbA1c), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), total bilirubin (TBIL), direct bilirubin (DBIL), free triiodothyronine (FT3), free thyroxine

(FT4), 25(OH)VD has significant differences among the normal group, the AS group and the plaque group
(P<0.05). The significant differences in the levels of the disease course, serum HbAlc, HDL-C, LDL-C and

25(OH)VD in the stable plaque group and the unstable plaque group (P<0.05). The logistic regression analysis

showed that the long disease course, high FBG and LDL-C were the risk factors of plaque formation, high FT3,

HDL-C, TBIL, 25(OH)VD were protective factors of plaque formation. Conclusion: The decrease of serum FT3,
25(OH)VD and TBIL level is promoting AS plaque formation in elderly T2DM patients.
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Table 1 Clinical data and biochemical indicators of the normal group, the AS group and the plaque group

i H 1EH4H (n=64) T AL2H (n=594) BEHLZH (n=139) P

PER (5 /2) /) 28/36 33/26 74/65 0.338
AW % 67.3+6.5 67.8+5.4 67.2+3.7 0.914
FBG/(mmol-L™") 6.87 +1.72 7.67 £2.45 8.64 +2.44 <0.001
R /AT 7.6+52 104+ 7.2 14.9 + 8.4 <0.001
e ML (G /75) /9] 11/53 23/36 88/51 0.124
TC/(mmol-L™") 4.07 + 0.74 415+ 1.01 459 +1.17 0.001
TG/(mmol-L™") 1.63 + 1.01 1.68 + 1.04 1.83+1.23 0.441
LDL-C/(mmol-L™) 2.10 £ 0.58 2.45 +0.67 2.99 +0.79 <0.001
HDL-C/(mmol-L™) 1.46 +0.32 1.17 £0.29 0.96 + 0.25 <0.001
HbAlc/% 7.68 £ 1.25 8.34 + 1.34 927 +1.66 <0.001
TBIL/(umol-L™") 13.87 £ 3.99 12.46 + 3.80 10.73 + 3.60 <0.001
DBIL/ (pmol-L™") 4.63 + 1.72 4.01 + 1.54 3.38+1.70 <0.001
FT3/(pmol-L™) 4.49 +0.55 4.07 + 0.65 3.60 + 0.85 <0.001
FT4/(pmol-L™") 15.07 + 1.76 14.86 +2.36 14.24 + 1.79 0.008
TSH/(mIU-L™") 2.88 + 1.50 2.73+1.14 2.51+1.56 0.213
25(OH)VD/(ng-mL ") 18.01 + 4.85 15.95 + 4.80 13.40 + 3.87 <0.001
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Table 2 Clinical data and biochemical indicators of the stable plaque group and the unstable plaque group

Wi H FRE B (n=77) AT BEHLZ (n=62) P

PRI (5 /%) /4 41/36 33/29 0.998
S/ % 68.4+73 67.1+9.2 0.843
FBG/(mmol-L™") 8.55 +2.63 8.74 +2.20 0.655
e /AT 13.6 8.5 16.5 + 8.0 0.040
eI 2/ 15) /41 42/35 45/17 0214
TC/(mmol-L™) 4.54+ 128 4.66 + 1.04 0.532
TG/(mmol-L™") 1.80 + 1.09 1.87 +1.40 0.720
LDL-C/(mmol-L ") 2.85+0.85 3.15+0.67 0.026
HDL-C/(mmol-L™") 0.99 + 0.26 0.90 + 0.22 0.023
HbAlc/% 9.01 +1.78 9.59 + 1.45 0.041
TBIL/(umol-L™") 10.93 + 3.67 10.49 + 3.52 0.482
DBIL/(pmol-L ™) 341 +1.85 3.35+1.53 0.847
FT3/(pmol-L™") 3.80 £ 0.85 3.34£0.78 0.001
FT4/(pmol-L™") 14.48 + 1.86 13.93 + 1.67 0.073
TSH/(mIU-L™") 2.56 £ 1.57 2.44 £ 1.55 0.137
25(OH)VD/(ng-mL ") 14.05 + 3.87 12.59 + 3.75 0.026
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Table 3 Logistic regression analysis of the AS group and the plaque group

SES B SE Wald x* P OR 95%CI

St 0.10 0.03 9.31 0.002 1.10 1.04~1.18
HbAlc 0.22 0.15 2.18 0.140 1.25 0.93~1.68
FBG 0.24 0.09 7.79 0.005 127 1.07~1.50
FT3 -0.68 0.26 7.05 0.008 0.50 0.30~0.84
FT4 -0.05 0.13 0.15 0.694 0.95 0.74~1.22
TC -0.02 0.25 0.00 0.950 0.98 0.60~1.61
HDL-C -3.30 0.91 13.03 <0.001 0.04 0.01~0.22
LDL-C 1.20 0.40 9.13 0.002 3.32 1.52~7.23
TBIL -0.07 0.07 5.85 0.017 0.46 0.23~0.86
DBIL 0.01 0.17 0.00 0.955 1.01 0.72~1.42

25(OH)VD —-0.08 0.05 4.38 0.041 0.89 0.83~0.97
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Table 4 Logistic regression analysis of the stable plaque group and the unstable plaque group

(S B SE Wald i P OR 95%CI

St 0.05 0.02 3.86 0.049 1.05 1.00~1.10
HbAlc 0.28 0.12 5.52 0.019 132 1.05~1.66
FBG 0.03 0.09 0.15 0.703 1.04 0.87~1.24
FT3 -0.67 0.23 8.44 0.004 0.51 0.32~0.80
FT4 -0.01 0.14 0.00 0.964 0.99 0.76~1.30
TC -0.07 0.21 0.12 0.733 0.93 0.61~1.41
HDL-C -1.33 0.91 2.12 0.146 0.26 0.04~1.59
LDL-C 0.63 0.25 6.23 0.013 1.88 1.15~3.10
TBIL -0.01 0.07 0.03 0.854 0.99 0.85~1.14
DBIL 0.07 0.16 0.18 0.668 1.07 0.78~1.48
25(OH)VD -0.09 0.05 4.34 0.043 0.90 0.82~0.98

3 itig — 5 HEWILFTREAYPLE Ry . ML RAE R —Fh

ASBEHL 7778 X T2D M AR & 1Y 15 A TR G2 1Y
oA, U R S FRE B P AT BE 23 5 B A AL 5O
UREFE . T2DM & 15 22 i iR K S 2ok A
AR . SRR SO AW -6 - IR S B S 2 R AR
BT Az A g A B e A S 0, A b R A 2R ™
Y (advanced glycation end products, AGEs), [fi]
AGEs 1] {£ — & Fi B b BH i N O 21| 34 1L 3 - ¥ AL 20
ffd (smooth muscle cell, SMC), NMRIEEHSEHA
Jo A I A R S A ARG BE DT {63 745 A S 728 i i
RIS AT & BB 5 kAL A AR |
1L FBGATHbALCH] i 5 TIEH 41, HRiE"M
HbA1c/K P15 CIMT & 1EAHSE 25 AT . Keles%:
WEFER ] . MW A Bl 7E A S BE B ) A2 1 v A
SR, AlE A AL R e AU e S i
ERGAS . EAMIFSE S R B DM R 2S5 Il g
R 5% A%, TaDMBE W AIFTG, LDL-CH
¥, HDL-CF R, AL R T R : LDL-CREEL
AS K BEHIE B FE B I 2 —, S g PHRIE
HH—2,

ASKFi e Z NRILFZ 51 —F K HE
Fery R, (HAEAN MR A T TRAERE.
Ishizaka %55 i3 Xt 1 74145 a8 BE A BE RO BRI 1 R
BT LR 5ASHAHICNE, KT HEHA AR M
B ABLLZ K- 2 T B Ik e AR . AWFIE &
PAE AL AL . BEHed] v TBILEA WA FIER 41, H
TBIL Y MBE A A b R 3R, 5 A 4 i

TEPEPT AL, B OEAR % B G & 1 Y A A& A,
W BEPEVE ;R AR TE M, R SR i A P R
ZAMETE A SR BEB O IE bR RS S
A 3
Hosseinpanah%‘ﬁf[lz]ﬂlPludowsking[mEﬁ?ﬁﬁ
7~ R BE 2S5 (OH) VD 5 B4 i 22 1 I 6 3
., SR e BEH A 25 (OH) VDI
R TIEW AR EME 2. Logistic@ﬂﬂﬁ'*ﬁﬂ?: =
25(OH)VDZEAS X BEHIE i AR P R 25, B Rl
FHIML7E25(OH) VDA, ASHEBR 1 KU #E— 2 T
o JREECH : 1)TE M 4E A Z DA Yy iE VR
TR AL AN, A2 i RS 0 M/ I 4 Ak
W /DIL-6, TNF-afJRER, HEMIL-10 & K, M
T 0 ) A A N P S R 5 2) I R S R R
8 22 5 T TR 5 R 41 W AR, R B BTAS A
FH 5 3) 2k il B 2R R RS 3l B v i A R
RRIEE SR, AERTER-MEEKRERSR;
4) 38 35k R PN IO T O R R R S B Y L, 2
55 505 240 e [ P AR o R i T R Az AR, b
FL W 20 M X LDL - C A $8 L, e 28 B 1k 76 7K 48 i 119
1T,
AWFREERER . MIFFT3KE TR, ASHEHL
T 15 B AU B S 14, R Ak B BB 1 FOIR R i 2R
B @A T IEH 4. BROERUAE D M IE 92 A IE % 3
P, R P FT 300 R s B B AS AT PRI PEVE R,
B2 B TSHIG R ] 5| RS BEHIE B S BEH AR e PR . AT
HATREMIHLHI N . FT3K V-l b 8 0% | FEAGO



ZAE 2 AU PRI S8 SIS RSO AR DGR R R s, 45 101

HE AL B8 S WL 4 S B0 R BE D KL i 3h
SRR s RIS R R 5| & I N R 40 T ) g
BEfE M NOFE I Z " B3 HDL-Cli LDL-C#E AT
WIS, HDL-CRIBTRALRE 1 R I, Mk
A5 I Hg A
gE BTk, IR A I A B AE T2DM
B, MIERRIEEEL, &Ym= =D L)
M FEFHORIE M E . BIHL E bR, v RE SR
ASHI RGN o AT IS A7 A REA B R R, 7%
R IR FT A P 1 A 52 86 36 AL AT S

Sk

1. YuY, Lyons TJ. Alethal tetrad in diabetes: hyperglycemia, dyslipidemia,
oxidative stress, and endothelial dysfunction[J]. Am J Med Sci, 2005,
330(5): 227-232.

2. VM, W, BERL, SF 2GBTS DKok A BE AL LR BT 5

JE[J]. 2y B 2E R 2R A, 2014, 28(6): 904-913.
YAN Chunlin, YANG Jing, HAN Jihong, et al. Advances in anti-
atherosclerosis mechanisms of traditional Chinese medicine[J].
Chinese Journal of Pharmacology and Toxicology, 2014, 28(6):
904-913.

3. Plichart M, Celermajer DS, Zureik M, et al. Carotid intima-media
thickness in plaque-free site, carotid plaques and coronary heart
disease risk prediction in older adults. The Three-City Study[J].
Atherosclerosis, 2011, 219(2): 917-924.

4 SRR, HOBTTE. 2BUE PR R A S DR R A s i R
ZMHT)). IR EEZY, 2017, 43(5): 347-349.

WU Qiongrong, SHAO Xinyu. Analysis of factors influencing the
occurrence of carotid atherosclerosis in patients with type 2 diabetes
mellitus[ J]. Jiangsu Medical Journal, 2017, 43(5): 347-349.

S. ke, s, TR, AR ARRR R M AL KPS
BT AEAHSCPE ). A e 22 2%, 2009, 11(4): 275-277.

LI Binru, ZHANG Lan, DING Huiping, et al. HbAlc level and carotid
artery pathological changes in non-diabetic patients[J]. Chinese
Journal of Health Care and Medicine, 2009, 11(4): 275-277.

6. BUERT, AR, SEN. SEAFHE R U SORE AR 4T 8

S BRAE REALBE B (19 5 R (7). B R AR A4, 2011,

10.

11.

12.

13.

14.

1s.

Clinical Healthcare, 2011, 14(2): 157-159.

Keles N, Dogan B, Kalcik M, et al. Is serum Klotho protective against
atherosclerosis in patients with type 1 diabetes mellitus?[ J]. ] Diabetes
Complications, 2016, 30(1): 126-132.

Holman RR, Paul SK, Bethel MA, et al. 10-year follow-up of intensive
glucose control in type 2 diabetes[J]. N Engl ] Med, 2008, 359(15):
1577-1589.

Jacobson TA, Ito MK, Maki KC, et al. National lipid association
recommendations for patient-centered management of dyslipidemia:
part 1—full report[ J].J Clin Lipidol, 2015, 9(2): 129-169.

Ishizaka N, Ishizaka Y, Takahashi E, et al. High serum bilirubin level
is inversely associated with the presence of carotid plaque[J]. Stroke,
2001, 32(2): 580-583.

TR, 0, B, S5, 2B RO A S ko R AL S S H AL
ZINKA]] HAE 2R ENIZL A, 2011, 10(3): 209-211.

XU Yao, LIU Tao, MING Jie, et al. Relationship between total sermn
bilirubin and carotid atherosclerosis in type 2 diabetes mellitus[J].
Chinese Journal of General Practitioners, 2011, 10(3): 209-211.
Hosseinpanah F, Yarjanli M, Sheikholeslami F, et al. Associations
between vitamin D and cardiovascular outcomes: tehran lipid and
glucose study[ J]. Atherosclerosis, 2011, 218(1): 238-242.

Pludowski P, Holick MF, Pilz S, et al. Vitamin D effects on
musculoskeletal health, immunity, autoimmunity, cardiovascular
disease, cancer, fertility, pregnancy, dementia and mortality: a review of
recent evidence[ J]. Autoimmun Rev, 2013, 12(10): 976-989.

WO SRHER, B, 55, HURARI R 0 2 BOM PR 525 gl ik
SERERT AL B RN [ 7], K HEEE2Y, 2012, 40(12): 1193-1196.

CHEN Guangmin, ZHANG Yajing, ZHAO Wei, et al. The effect of
thyroid hormones on carotid artery atherosclerosis in patients with
type 2 diabetes mellitus[J]. Tianjin Medical Journal, 2012, 40(12):
1193-1196.

Faber J, Selmer C. Cardiovascular disease and thyroid function[]].

Front Horm Res, 2014, 43: 45-56.

AHERSI A B, KA, kA, INVEREE, . AR
T R % B 3 20 2 Ik s A B Ak 5 BT BB Y AT 26 1S K
2], IR 5% F 4Rk, 2020, 40(1): 96-101. doi: 10.3978/
jissn.2095-6959.2020.01.017

14(2): 157-159.
HAO Weiwei, ZHAO Chunhua, DANG Jing. The analysis of the
relationships between blood glucose, HbAlc and carotid artery

atherosclerosis in elders with type 2 diabetes[J]. Chinese Journal of

Cite this article as: DAI Yumeng, ZHANG Weiwei, ZHANG Wei, SUN
Mengwen, YAN Guang. Related risk factors of carotid atherosclerosis
plaque formation in the elderly patients with type 2 diabetes mellitus[J].
Journal of Clinical and Pathological Research, 2020, 40(1): 96-101. doi:
10.3978/j.issn.2095-6959.2020.01.017



