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Association of carotid atherosclerosis and obesity in type 2 diabetic patients

Se Hoon Kang, MD,, Kyoung Min Kim, M.D,, Dong Hyeok Cho, M.D,
Ho Cheo! Kang, MD, Dong Jin Chung, MD. and Min Young Chung, MD."

Department of Internal Medicine,
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Background

. Diabetes mellitus is a major independent risk factor for atherosclerosis. In recent years
non-invasive high resolution B-mode ultrasound methods have been developed to measure the
intima-media thickness(IMT) of the carotid artery as an indicator for early atherosclerosis. It
is known that obesity plays a role in the development of type 2 diabetes and cardiovascular
disease, and it has also been reported that not only the amount but also the distribution of
body fat is important. This study investigated the relationship between obesity and the
development of carotid atherosclerosis in type 2 diabetic patients.
Methods

. Carotid IMT was measured by ultrasound B-mode imaging in 144 patients with type 2
diabetes mellitus. All subjects underwent assessment for the degree and distribution of obesity,

FAX : 062-225-8578
TEL : 062-220-6500
E-mail : choshua@chollian net
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the presence of coronary artery disease risk factors, and the presence of diabetic complications.

Restits

! Carotid IMT was increased in the abdominal obese group defined by waist circumference.
However, there was no significant difference in carotid IMT between the non-obese group
and obese group as defined by body mass index, waist to hip ratio, and total body fat

percent measured by bioelectrical

impedance analysis.

There were positive correlations

between carotid IMT and age, duration of diabetes, systolic blood pressure, and waist

circumference.

Multiple linear regression analysis revealed the variable that interacted

independently with carotid IMT was age in type 2 diabetic patients. Carotid IMT was
significantly increased in type 2 diabetic patients with macrovascular complications and

microvascular complications.
Conclusion

. This study suggested that abdominal obesity rather than general obesity was associated
with carotid atherosclerosis reflected by increment of carotid IMT in type 2 diabetic subjects.

Key Words : Diabetes mellitus, Cbesity, Atherosclerosis, Carotid artery intima-media thickness (IMT)
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Table 1. Clinical Characteristics of Subjects

Characteristics Total (n=144) Male (n=73) Female (n=71)
Age (years) 604 = 12.7 593 + 124 614 + 129
Duration of diabetes (years) 24 £ 92 110 £ 95 138 + 88
Systolic blood pressure (mmHg) 13277 £ 196 1207 £ 204 1355 + 18.6
Diastolic blood pressure (mmHg) 82.1 + 126 805 £ 125 837 £ 125
Fasting blood glucose (mg/dL) 1786 = 68.7 1829 £ 68.6 1751 £ 692
Fasting insulin (uU/mL) 229 + 321 19.1 £ 376 26,1 £ 265
HOMA-IR' 108 = 168 85 £ 14.1 127 £ 187
HbAc (%) 90 £ 23 91 £ 24 88 + 22
Body mass index (kg/m®) 240 + 34 239 + 35 240 £ 32
Waist circumference (cm) 839 + 93 89.1 + 838 887 £ 938
Waist to hip ratio 095 £+ 0.10 093 £ 006 097 + 0.13
Fat mass (kg) 177 £ 62 1677 £ 69 187 £+ 55
Total body fat (%) 275 £ 79 238 £ 83 310 £ 58
Maximal IMTT (mm) 095 £ 0.17 096 + 0.17 095 = 0.17
Mean IMTT (mm) 077 £ 0.14 078 £ 0.14 0.77 + 0.14

Values are mean £ SD.
" HOMA-IR, homeostasis model assessment-insulin resistance
TIMT, intima-media thickness
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Figure 1. Comparison of IMT according to body mass index
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Table 2. Simple correlation between IMT* and risk factors in type 2 diabetic patients

p-value
0.01

Variables

Age

0.58
0.23
0.17
0.08
0.28
0.17
-0.19
-0.15
-0.13
-0.08
-0.10
-0.10
-0.05
0.17
0.04
0.02

0.03
0.04

Duration of diabetes

Systolic blood pressure

NS

<0.01

Diastolic blood pressure

Waist circumference

NS

Waist to hip ratio

NS

Fat mass

NS

Total body fat percent

HbAIC

NS

NS

Total Cholesterol

NS

Triglyceride

NS

HDL-cholesterol

NS

LDL-cholesterol

NS

Homocysteine

NS

Lipoprotein(a)

NS

Urine albumin excretion

T, intima-media thickness ; NS, not significant

#
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Table 3. Stepwise multiple regression analysis

aH 24
-

Selzael

Female
B p-value B p-value Vet p-value
mean IMT* :
age 0.578 0.01 0.576 0.01 0.528 0.01
duration of diabetes -0.169 NS -0.171 NS -0.046 NS
systolic blood pressure 0.165 NS 0.124 NS 0.226 NS
body mass index -0.209 NS -0.451 NS 0.286 NS
waist 0.313 NS 0.475 NS 0.006 NS
waist to hip ratio -0.176 NS -0.097 NS -0.254 NS
total body fat percent -0.111 NS -0.158 NS -0.236 NS
maximal IMT
age 0.512 .01 0.474 0.04 0.522 0.01
duration of diabetes -0.185 NS -0.194 NS -0.136 NS
systolic blood pressure 0.185 NS 0.191 NS 0.22 NS
body mass index -0.261 NS -0.585 NS 0.11 NS
waist 0.329 NS 0.584 NS 0.08 NS
waist to hip ratio -0.131 NS -0.134 NS -0.236 NS
total body fat percent -0.181 NS -0.085 NS -0.206 NS

* IMT, intima-media thickness |

NS, not significant

Table 4. Intima media thickness according to microvascular and macrovascular complication

IMT* (mm)

mean maximal
- no (n=24) 0.75 £ 0.16 0.9 + 0.19
diabetic nephropathy  (_100) 078 + 0.13 0% + 0.7
diabetic retinopathy no (n=65) 0.77 + 0.14 0.94 + 0.19
yes (n=T5) 0.78 + 0.13 096 + 0.16
dizbetic neuropathy no (n=28) 0.73 £ 0.14 091 + 018
yes (n=112) 0.79 + 0.13 097 + 0.6
microvascular no (n=8) 0.64 + 0.16 084 + 0.21
complications yes (n=136) 0.78 £ 0.13* 0.9 = 0.17
coronary heart no {n=132) 0.77 = 0.14 094 + 0.17
disease yes (n=11) 082 + 0.11 1.6 + 018
peripheral vascular no (n=134) 077 £ 0.4 0% = 0.17
disease yes (n=9) 0.86 + 0.15 1.07 = 019
cerebrovascular no (n=122) 0.77 + 0.14- 0.9 + 0.18
disease yes (n=21) 081 = 0.13 0.99 =+ 0.15
macrovascular no {n=108) 0.7 £ 0.14 093 £ 0.17
complications yes (n=34) 0.83 = 0.12* 1.03 + 0.16%

* IMT, intima-media thickness

Tp <0.05
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