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[ ABSTRACT] Aim To investigate the correlation between carotid atherosclerotic plaque and bone mineral density
(BMD) in patients with type 2 diabetes mellitus (T2DM). Methods Analysing the clinical data of 720 patients with
T2DM, the selected subjects were divided into male group and female group, and each group was further divided into nor-
mal bone mass group and osteopenia group, carotid artery plaque group and without carotid artery plaque group.
Results In the male osteopenia group (77 cases) , there were 68 cases of atheromatous plaque (88.31%). Compared
with the normal bone mass group (164 cases) , the incidence of atherosclerotic plaque in the osteopenia group was signifi-
cantly increased (P <0.05), and the bone mineral density ( BMD) in the plaque formation group was significantly
decreased (P<0.05). In the female osteopenia group (255 cases), 191 (74.90%) had atherosclerotic plaques. Com-
pared with normal bone mass group (224 cases), the incidence of atherosclerotic plaques in osteopenia group was signifi-
cantly increased (P<0.05), and BMD in plaque formation group was significantly decreased ( P<0.05). Logistic regres-
sion analysis showed that the influence factors of male bone mass reduction included age (OR=1.059, P=0.002), BMI
(OR=0.853, P=0.004), FBG (OR=1.138, P=0.044), presence of carotid artery plaque (OR=2.514, P=0.035);
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the influencing factors of female bone mass reduction included age (OR=1.117, P=0.000) , menopause age (OR=0.946,

P=0.031), BMI (OR=0.910, P=0.003).

in T2DM patients, which often occurs together in women as a result of the existence of common risk factors.

male patients, the formation of carotid atherosclerotic plaques is a risk factor for osteoporosis.

Conclusions Carotid atherosclerotic plaque is closely related to bone loss

However, in

Therefore, the development

of carotid atherosclerosis is often accompanied by changes in bone mass, which is prone to osteoporosis.
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Table 1. Comparison of clinical data between different BMD groups in type 2 diabetes mellitus

B ELg i
PR ERY IR 4L LR , R L4 ,
(n=164) (n=177) (n=224) (n=255)

IR (%) 59.69+8.36 64.43+8.46 0.000 59.75+7.66 66.80+7.22 0.000
TR (4F) 10.00(5.25,15.00)  10.00(6.00,18.00)  0.444  11.00(5.00,17.00) 13.00(9.00,20.00)  0.000
LW (%) - - - 50.46+4.23 49.78+4.48 0.114
BMI(kg/m?) 26.67+2.99 25.38+2.85 0.002 26.78+3.64 25.66+3.55 0.001
HbAlc(%) 8.79+1.92 8.81+1.82 0.941 8.96+1.80 8.98+1.85 0.870
FBG ( mmol/L) 8.08+2.47 8.3122.47 0.495 8.0822.67 8.31+2.55 0.322
TG ( mmol/L) 1.92+1.90 1.77£1.40 0.540 1.83£1.22 1.87x1.36 0.780
TC( mmol/L) 4.76+1.28 4.63£1.06 0.455 5.27+1.26 5.09+1.19 0.110
HDLC ( mmol/L) 1.10£0.26 1.08+0.24 0.440 1.24£0.32 1.24+0.27 0.917
LDLC( mmol/L) 2.83+0.98 2.76+0.85 0.563 3.06+0.98 2.87+0.98 0.036
SCr( umol/L) 67.88+15.42 64.78+13.53 0.133 53.46£22.75 54.38+18.90 0.630
UA(wmol/L) 340.50+84.01 328.38+76.41 0.285 304.33+83.20 300.61+207.19 0.802
eGFR( mL/min) 123.17+35.59 110.36+30.51 0.007 120.35+66.89 98.11£31.89 0.000
R ZERM [ %) ] 36(32.1) 41(31.8) 0.952 77(53.1) 102(56.0) 0.596
LS [ (%) ] 81(49.4) 43(55.8) 0.350 136(60.7) 161(63.1) 0.586
RIS F(%) ] 72(43.9) 28(36.4) 0.268 - - -
W AR S [ B (%) ] 91(55.5) 35(45.5) 0.146 - - -
?Zj(ﬁiﬁﬁ%bk 117(71.3) 68(88.3) 0.004 149(66.5) 191(74.9) 0.044
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Table 2. The relationship between atherosclerotic plaque formation and bone metabolism in type 2 diabetes patients

Py s Pk
& n
TeBEH A BEHLH P TeHEA BEHedd P
PTH(ng/L) 33.11+10.99 34.34+18.02 0.628 34.88+11.31 37.23+14.97 0.097
B PERERREG (U/L) 63.39+15.06 64.67+16.02 0.602 73.44+21.73 77.20+44.47 0.341
Ca(mmol/L) 2.25+0.84 2.24+0.09 0.551 2.24+0.09 2.25+0.10 0.319
BMD fE (g/cm?)
e A0 e 0.995+0.162 0.918+0.137 0.001 0.881+0.146 0.821+0.144 0.000
A 5 35 0.99120.150 0.926+0.133 0.002 0.8830.150 0.824+0.142 0.000
eI 1.089+0.163 1.022+0.146 0.004 0.967+0.154 0.905+0.146 0.000
A OC Y 1.091+0.157 1.028+0.148 0.007 0.967+0.153 0.908+0.145 0.000
* 3. BEEEZE Logistic B35 &R
Table 3. Male multivariate Logistic regression analysis results
Gl EIEES FRifEiR Wald P1{H OR {4 95%CI
R 0.057 0.018 9.625 0.002 1.059 1.021~1.098
BMI -0.159 0.055 8.239 0.004 0.853 0.765~0.951
FBG 0.130 0.064 4.050 0.044 1.138 1.003~1.291
A ITCH SN Pk BEH 0.922 0.436 4.461 0.035 2.514 1.069~5.914
xR 4. B HEZE Logistic B3 HER
Table 4. Female multivariate Logistic regression analysis results
iy HIEES PR Wald Pl OR fH 95%CI
R 0.110 0.016 48.046 0.000 1.117 1.082~1.152
Y AR -0.055 0.026 4.667 0.031 0.946 0.900~0.995
BMI -0.094 0.032 8.954 0.003 0.910 0.855~0.968
3 W B PR32 1o FH 76 75 A W 3551 50 Jk Ay g o s % B B TE A1y

ITAFSR X T2DM 835 5 &Rk B WF 5% 45
ANISHAI] A BTN A R s s B 1 AS [R] B B i 4%
A R A A S Y [ K /T PN 5 A = T
B SR MR K & B 5 R AE
BT SRS S S H 8 il O R A
PIAISE ) KA 5 78 S T2DM & UL A 12 it
I RAE , BB KA B FVK, 2 ol AR 7S R 1ifs

BIRKORHEREALRREE Y ZIRA TR B, B
FRASEERE AL 15 B BB AR 22 18] A7 6 5 3 ) B f B A
ESN EReE s o o i i L E e I U TR e RS 5|
Heo BlAn—TT 5 B, 5 0 B G R N L 25-
FRUEAR D TR O ML SR M PR R )
AWFFERM B R AU I8 35 B A R bR &

Z—, [ Ak 3 e 30 O O 38 A P 2 Z e A0 i
BERSAL A JEAE | 0 UA T AR B 2 5 Bl ook R



CN 43-1262/R " [E S fikalifb 44t 2019 4F55 27 555 1 #] 49

ek g et A, Bagger 2517 Ak sh Ik ok B
R LB O B8 s 7 v i A 30 S | RO R R
SRR GRS R R T T B S A A 55 AL
2 e R T I I I AT A R A O I A I 1 A 4
AR 10 A5 40 1 R 2 B A A, S B S Ik ok R A
b, BN T B A & A E NN
Sk AEREL 5B TG AA E  TIE R R R
B LA & A B ks BERE AL i 3V RN 2
TH R KA

WEAERIF 5T 201, 35050 ok ok A 0 Ak R0 15 R i s 22
AHRE A A2 B Troms 2R 5% 3 B, HERR 1 51
LRI R T, 851k [0 BE 2 B 5B A 114
SEfERE R, AN, Hyder 25120 X 904 1 46 45 )5 2
P Iz 929 5 AL 5T K B, #3h kO (0 22 3§k
A BEHIE 0 B LI AE BMD AR, A&
B, TCIe 8 M o Lok, K i RR A 35 8h ok ok R
TR BEER A 00 5, A A 350 8 Ik ks A 1 5 e )
BAE SR A b, B AR, A
SIAFAEX ARG, Y AR RS Z N & Lo-
gistic [EE4HT 5, U 1k £ E AT A7 AE 0 3 A G, Ut
HF 251 0 ok s A R AL BB R 55 M T2DM B 3515 B
(R ST S D26, A1 | 200 ol ok ol R R AL B e 25 i
MU R AR R BMI A4 R 2 b Ak 1l 21 25
FI AR BB PRI R A TG I R A TR s A
TR s ¥y AR b Sr fa B &R, 5 Sk il —
PP MR, R E AL N E Logistic 1119 4>
MG G 25 A G G 0 S PRI O AR oM I T &
BMI 26 224 A B ik IR 2%, TR Ak I 41 26 1 L 2
R I I B PR e e R AT G R IR 2 ARk ST fE
W DRI 28 U i e 25 2 R 0 ik os e il Ak 389 5 4 |
I E YIS, B R R MM R K
it R R E AR, AR, B Ltk
Z IR ZE AN i S 22 5 T RE 322 5 8 v vk
HRACHE R R A G, 55 M i e 0 A L 2 1
O B e AT I e HL 2 3 o R &R B
)27 AR AR B T S T M R M R A
HRWOBRPREEEEER, AURERM, TR
BYEEE P BMI YRR P 2 BMIL VR B 2%
FER PR R B 345 B AR 2 B0t o8 5 4,
BB NN R RY BMI J&—Fh LA 7 far R 2 A )
TR A GERr , BMI (s , 51 R F12% T2
OIVARCR: NN U F QTS| T G i a9
FVE 5 2 AR5 B AR = A AR KR 25, DA T 94 B -
RS R . AT, B BMI AR I K
PR A BRER (ARG, DT A ) U 13 114 52 i) S f:

PR LT, AT 2 R S i e D R A Y
Zv\l_xgz[zsj .

g5 BRIk Ak T2DM 6 S8 Dk ks A B 1L B
B nn] BE S BUR A1, BRUS B AR T S50 ko
FERE AL BEHOREAT B T80 54 T2DM S8 5B TR
SE AR D80 BT A A . REAE S P T2DM A
TS S e B R A, B RR T, B
B BB AN T A A A T 2 P R AR R
B AR R 2 AW AR G R 0 4 2 L R
RN A, W T BUGIT, B A B AR
Prgk k.,

[ BE k]

[ 1] Hernlund E, Svedbom A, Ivergird M, et al. Osteoporosis in
the European Union: medical manage-ment, epidemiology
and economic burden. A report prepared in collaboration
with the Internationa -1 Osteoporosis Foundation (IOF) and
the European Federation of Pharmaceutical Industry Associa-
tions (EFPIA) [J]. Arch Osteoporos, 2013, 8. 136.

(2] b R R e R A 2o i R A B P B B o 2.
B AAGE T E R AT [T ], AR A B A
2009, 3. 148-154.

[3] Doherty TM, Fitzpatrick LA, Tnoue D, et al. Molecular,
endocrine, and genetic mechanisms of arterial calcification
[J]. Endocr Rev, 2004, 25. 629-672.

[4] World Health Organizatio. “Cardiovascular diseases (CVDs)
key facts” [ EB/OL]. http:// www.whoint/ mediacentre /fact-
sheets/1s317/en/.

(5] v E B b2 P BRI 223 IS A A B P A £
FEFLM]. dbat: ARZEB HfRAL, 2011; 23-28.

[ 6] Handa N, Matsumoto M, Maeda H, et al. Ultrasonic evalu-
ation of early carotid atherosclerosis[ J ]. Stroke, 1990, 21
1567-1572.

[7] Ma L, Oei L, Jiang L, et al. Association between bone min-
eral density and type 2 diabetes mellitus: a meta-analysis of
observational studies [ J ]. Eur J Epidemiol, 2012, 27.
319-332.

[8] Adil C, Aydin T, Taspinar O, et al. Bone mineral density
evaluation of patients with type 2 diabetes mellitus[J]. J
Phys Ther Sci, 2015, 27. 179-182.

[9] Anaforoglu I, Nar-Demirer A, Bascil-Tutuncu N. Prevalence
of osteoporosis and factors affecting bone mineral density a-
mong postmenopausal Turkish women with type 2 diabetes
[J]. J Diabetes Complications, 2009, 23 12-17.

[10] Kamalanathan S, Nambiar V, Shivane V, et al. Bone
mineral density and factors influencing it in Asian Indian
population with type 2 diabetes mellitus[ J]. Indian J En-
docrinol Metab, 2014, 18. 831-837.



50

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 1,2019

[11] Strotmeyer ES. Diabetes mellitus, bone mineral density,
and fracture risk [ J]. Curr Opin Endocrinol Diabetes
Obes, 2007, 14. 429-435.

[12] EEAH, V5 ok, RIEWR, 55 2 AR B E S IF A4
I By BT A IE AH G R m ZR A [0 ). v R
HiFAZER, 2017, 23(8) : 1045-1048.

[ 13] Goldshtein I, Nguyen AM, dePapp AE, et al. Epidemiol-
ogy and correlates of osteoporotic fractures among type 2
diabetic patients[ J]. Arch Osteoporos, 2018, 13; 15.

[14] Singh A S, Atam V, Jain N, et al. Association of carotid
plaque echogenicity with recurrence of ischemic stroke
[J]. NAm J Med Sci, 2013, 5(6) . 371-376.

[15] W, B, 2208, . NI 2524045 D
IR 00 I 1 I PR 3R B AH DG PERIFFE [ D] o il 1
iR, 2016, 35(9) : 729 - 733.

(161 ¥F . X, SEAEHT. B ARy R 5 s ko R fL iy
WEgEt e (], b [ 3 Bk A 2% 3K, 2017, 25(9):
968-972.

[17] Bagger YZ, Rasmussen HB, Alexandersen P, et al. Links
between cardiovascular disease and osteoporosis in postm-
enopausal women: serum lipids or atherosclerosis perse?
[J]. Osteoporos Int, 2007, 18: 505-512.

[18] van den Bos F, Emmelot-Vonk MH, Verhaar HJ. Links
between atherosclerosis and osteoporosis in middle aged
and elderly men[J]. J Nutr Health Aging, 2018, 22;
639-644.

[19] Zhu J, Guo F, Zhang J. Relationship of calcification in the
carotid or coronary arteries and osteoporosis in the elderly
[J]. Minerva Med, 2018. doi; 10.23736/50026-4806. 18.
05632-X.

[20] Kim SN, Lee HS, Nam HS, et al. Carotid intima-media
thickness is inversely related to bone density in female but
not in male patients with acute stroke[ J]. J Neuroimaging,

2016, 26: 83-88.

[21] Frysz M, Deere K, Lawlor DA, et al. Bone mineral density
is positively related to carotid intima-media thickness:
findings from a population-based study in adolescents and
premenopausal women[ J]. J Bone Miner Res, 2016, 31;
2139-2148.

[22] Hyder JA, Allison MA, Barrett-Connor E, et al. Bone
mineral density and atherosclerosis; the multi-ethnic
study of atherosclerosis, abdominal aortic calcium study
[J]. Atherosclerosis, 2010, 209. 283-289.

[23] Lee HT, Shin J, Min SY, et al. Relationship between
bone mineral density and a 10-year risk for coronary artery
disease in a healthy Korean population; the Korea
National Health and Nutrition Examination Survey 2008-
2010[J]. Coron Artery Dis, 2015, 26; 66-71.

[24] Moayeri A, Mohamadpour M, Mousavi SF, et al. Fracture
risk in patients with type 2 diabetes mellitus and possible
risk factors: a systematic review and meta-analysis[ J]. T-
her Clin Risk Manag, 2017, 13, 455-468.

[25] Mario de Almeida Pereira Coutinho, Elba Bandeira,
Juliana Maria Coelho Maia de Almeida, et al. Low bone
mass is associated with increased carotid intima media
thickness in men with type 2 diabetes mellitus[ J]. Clin
Med Insights Endocrinol Diabetes, 2013, 6. 1-6.

[26] Matar M, Al-Shaar L., Maalouf J, et al. The relationship
between calciotropic hormones, IGF-1, and bone mass
across pubertal stages [ J]. J Clin Endocrinol Metab,
2016, 101, 4860-4870.

[27] Tuck SP. Osteoporosis in the aging male; treatment
options[ J]. Clin Interv Aging, 2007, 2. 521-536.

[28] De Laet C, Kanis JA, Odén A, et al. Body mass index as
a predictor of fracture risk: a meta-analysis[J]. Osteoporos
Int, 2005, 16; 1330-1338.

(MSCHidE )



