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Early assessment of atherosclerosis in children with type 1 diabetes

So-Yoon Park, M.D., Seok Jeong Kang, M.D., Kwang Hae Choi, M.D.,
Yong Hoon Park, M.D., and Young Hwan Lee, M.D.

Department of Pediatrics, College of Medicine, Yeungnam University, Daegu, Korea

Purpose : Diabetes mellitus is a major risk factor for the development of cardiovascular disease. Early atherosclerotic
changes in the arterial walls begin in adolescence and the risk factors are associated with its development. To assess the
usefulness of carotid artery intima-media thickness (IMT), as a marker of early atherosclerosis, we evaluated the structural
and functional characteristics of the carotid artery and investigated their relationshop with the metabolic and anthropometric
parameters in children and adolescents with type 1 diabetes.

Methods : For this study, we enrolled 23 children with type 1 diabet and 19 age and sex-equivalent healthy children as
the control group. Metabolic and anthropometric parameters such as serum lipid levels, plasma glycated hemoglobin (HbAlc),
and body mass index were measured after a 12-h fasting period. The carotid artery IMT was measured by a high- quality
ultrasound system, and compliance, and distensibility were calculated by an equation.

Results : There were no significant differences between the 2 groups with regard to the sex ratio, age, blood pressure and
serum cholesterol levels' however, HbAlc levels were significantly higher in the diabetic children (8.5£1.8 vs. 5.0£0.2, P=
0.001). Ultrasonographic findings showed that compared with the control group, the diabetic group had higher IMT (0.45+0.06
mm vs. 0.41+20.04 mm, P=0.04), but there were no significant differences in compliance and distensibility. The HbAlc
(P=0.002) and high-density lipoprotein cholesterol (P=0.026) levels were independent IMT predictors in the diabetic group.
Conclusion : Here, the carotid artery IMT was higher in the diabetic group, and it is correlated with atherosclerotic risk
factor. Thus, carotid IMT could be evaluated as a marker of early atherosclerosis in diabetic children. (Korean J Pediatr
2008;51:747-753)
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Fig. 1. High resolution B-mode ultrasound image of the
common carotid artery.
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Table 1. Comparison of the Clinical Characteristic of Patients

DM group Control group P-

(N=24) (N=19) value
Age (Years) 124%2.4 125142  0.881
Sex (Male:Female) 1:11.8 1:1.6 0.256
Height (cm) 150.3£14.0 1472£19.2 0.548
Weight (kg) 435%11.8 39.9+12.8 0.352
Body mass index (kg/m’) 188+24  178%24  0.151
Systolic BP (mmHg) 109.8£8.8 107.8£126 0.526
Diastolic BP (mmHg) 73.0£85 70.2+8.1 0.273

Duration of diabetes (months) 19.5%15.8

Value are mean=*SD
Abbreviations : DM, diabetes mellitus; BP, blood pressure

Table 2. Comparison of Metabolic Profiles

DM group Control group  P-

(N=24) (N=19) value
HbAlc (%) 85+1.8 50%+0.2 0.001
Total cholesterol (mg/dL) 152.7+£30.3  150.6+14.3 NS
Triglyceride (mg/dL) 582+34.4 499+175 NS

LDL cholesterol (mg/dL) 74.0+27.1 70.1%+18.3 NS
HDL cholesterol (mg/dL) 67.1%15.8 80.5*t11.5 NS

Early assessment of atherosclerosis in children with Type 1 diabetes
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Table 3. Results of Ultrasonographic Findings of the Common
Carotid Artery

DM group Control group
(N=24) (N-19) ~ Drvalue

Systolic diameter (mm) 5.61£0.54 551%+0.52 0.549
Diastolic diameter (mm) 4.8210.52 4.691+0.47 0.388

IMT (mm{) 0.45%0.06 0.41+0.04 0.040
CSC (mm”*/mmHg) 0.18%£0.07 0.18%0.05 0.843
CSD (mmHg/102) 1.04+£0.47 1.06£0.31 0.870

Value are mean*SD
Abbreviations : IMT, intima-media thickness; CSC, cross sec-
tional compliance; CSD, cross sectional distensibility

Table 4. Correlation Coefficients Between Carotid IMT and
Atherosclerotic Risk Factor

IMT CSC CSD

Age (years) 0.199 -0.037 -0.186
Systolic BP (mmHg) 0.509°  -0.134 -0.244
Diastolic BP (mmHg) 0.169 0.365 0.261
Body mass index (kg/m®) 0254  -0046 0265
HbAlc (%) 06947 0085  -0.093
Duration of diabetes (months) 0.410 -0.135 -0.196
Total cholesterol (mg/dL) 0.238 -0.224 -0.170
Triglyceride (mg/dL) 0.275 -0.164 -0.222
LDL cholesterol (mg/dL) 0.489°  -0.327 -0.441"
HDL cholesterol (mg/dL) -0.506" 0.204 0.531"

Value are mean=*SD
Abbreviations : LDL, low density lipoprotein; HDL, high density
lipoprotein

Abbreviations : IMT, intima-media thickness; CSC, cross sec-
tional compliance; CSD, cross sectional distensibility
"P<0.05, ' P<0.01

- 749 -



SY Park, SJ Kang, KH Choi, et al

y = 0.1841Ln(x) + 0.0607

0.65
R2=0.4059 .
060 |

055 |
0.50
0.45
0.40 -
035 |
0.30
0.25 ! ' ! !

IMT

HbA1c

Fig. 2. Relationship between carotid IMT and HbAlc.
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Fig. 3. Relationship between carotid IMT and HDL cholesterol.
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