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A study of the development of macrovascular complications and
factors related to these complications in young adults
with childhood/adolescence-onset type 1 diabetes mellitus

Min Jae Kang, M.D., Joo Hwa Kim, M.D., Hye Rim Chung, M.D., Young Ah Lee, M.D.,
Choong Ho Shin, M.D., Sei Won Yang, M.D., You Yeh Kim, Seon Mi Jin, M.D.", and Chung I1 Noh, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea
Department of Pediatrics’, Eulji University School of Medicine, Seoul, Korea

Purpose : Macrovascular complications are the main cause of mortality in tyoe 1 diabetes mellitus (T1DM). The purpose of
this study was to clarify the presence of early vascular changes and to assess the risk factors of macrovascular complications
in young adults with TIDM diagnosed in childhood and adolescence.

Methods : Seventy+wo patients (23.9 2.4 years) with TIDM diagnosed before 18 years of age and twenty normal controls
were included. The incidence of hypertension, dyslipidemia, and other risk factors of macrovascular complication were re-
viewed. Flow-mediated vasodilation (FMD) and mean intima-+media thickness (IMT) measured by ultrasound were compared
between patients and control subjects, and their correlations with macrovascular risk factors were analyzed.

Results : Of the 72 patients, 32 (44.4%) had hypertension. The proportions of maleness (P=0.03) and mean body mass
index (P=0.04) were higher in the hypertensive patients than in normotensive patients. Thirtyone (N=69, 44.9%) patients had
dyslipidemia and LDL-cholesterol was positively correlated with mean HoAlc (r=0.32, P=0.008) and total daily insulin dose
(r=0.27, P=0.02). The mean IMT was significantly higher in patients than in control subjects (0.43 +£0.06 mm vs 0.39 +0.06
mm, P=0.03). There was no difference in the value of FMD between patients and controls, but the duration of the disease
after pubertal onset was negatively correlated with FMD (r=-0.34, P=0.01).

Conclusion : Hypertension, dyslipidemia and atherosclerotic vascular change were observed in young adults with T1DM
diagnosed during childhood and adolescence; this strongly suggests that meticulous screening of macrovascular complica-
tions and control of their risk factors should be conducted. (Korean J Pediatr 2009;52:220-226)
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Table 1. Comparison of Characteristics of Subjects

T1DM Control Pvalue
(N=72) (N=20)
Sex (male:female) 39:33 155 0.13
Age at exam (years) 239+24 246+2.0 0.19
Height (cm) 166.4£9.5 171.1£77 0.10
Weight (kg) 60.8+10.1 65.0+11.9 0.06
Body mass index (kg/m? 21.9+25 21.8+3.2 1.00

1235%+10.1 1225%135 0.86
T15E77 784%10.3 0.49

Systolic BP (mmHg)
Diastolic BP (mmHg)

Abbreviations : T1DM, type 1 diabetes mellitus; BP, blood pressure

Macrovascular complications of adults with T1DM
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T1DM (N=72) Control (N=20)

A

B

FMD (%)

207

151
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T1DM (N=72) Control (N=17)

Fig. 1. (A) Mean IMT values are significantly higher in the diabetic group than in the
control group. (B) FMD values are lower in the diabetic group than in the control group, but

are without statistical significance. Data are presented as mean=SD. Abbreviations :

T1DM,

type 1 diabetes mellitus; IMT, intima-media thickness; FMD, flow-mediated vasodilation.
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Table 2. Comparison of Characteristics between 2 Subgroups Classified According to the Existence of Hypertension and Dyslipidemia

Hypertension Dyslipidemia
presence absence P-value presence absence P-value

Patients (N) 32 40 31 38

Sex (male:female) 22:10 17:23 0.03 15:16 23:15 0.34
Age at diagnosis (years) 95*41 9.3£4.0 0.84 9.7£37 91+43 0.58
Disease duration (years) 147%+4.1 14.2+43 0.61 14.2+£39 149t44 0.46
Disease duration after pubertal onset (years) 12.3+1.3 11.9*+1.6 0.46 10.8+2.2 11.0+25 0.81
HbAlc (%) 91*1.8 87*15 0.27 9.0t17 8716 0.42
Mean IMT (mm) 0.447%0.06 0.42+0.06 0.20 0.43£0.06 0.43£0.06 0.83

Abbreviation : IMT, intima-media thickness
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Macrovascular complications of adults with T1DM

Table 3. Comparison of Characteristics and Cardiovascular Risk Factors between 2 Subgroups Classified According to the Mean

Intima-Media Thickness

Mean IMT>0.43 mm (N=36) Mean IMT<0.43 mm (N=36) P-value
Sex (male:female) 24:12 15:21 0.03"
Age at diagnosis (years) 10.0£3.8 8.8*4.1 0.18
Disease duration (years) 14.3+14.2 14.6+4.2 0.80
Disease duration after pubertal onset (years) 11.0+2.8 106+1.8 0.53
Body mass index (kg/m? 224+25 21.3+24 0.06
Systolic blood pressure (mmHg) 1245*114 122.4£8.8 0.38
diastolic blood pressure (mmHg) 778185 77169 0.72
HbAlc (%) 89*+1.8 89*+14 0.98
hs-CRP (mg/dL) 0.10%0.11 0.25+0.79 0.27
Total cholesterol (mg/dL) 181.7+£29.5 186.9+47.0 0.59
LDL cholesterol (mg/dL) 94.1%+24.8 100.9£35.8 0.36
HDL cholesterol (mg/dL) 69.7+16.8 69.5+16.2 0.96
Presence of microvascular complications (N) 15 10 0.22"
FMD (%) 7.3+3.3 85*+34 0.14

"by chi-square test

Abbreviations : IMT, intima-media thickness; hs-CRP, high sensitivity C-reactive protein; LDL cholesterol, low density lipoprotein
cholesterol; HDL cholesterol, high density lipoprotein cholesterol; FMD, flow-mediated vasodilation

00 RZ = 0.11, P=0.01
15 F :
&
o 101
=
[T
5 -
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20

Disease duration after pubertal onset (yr)

Fig. 2. Correlation between disease duration after pubertal onset
and FMD. FMD values were decreased according to diabetic dura-
tion after the onset of puberty. Abbreviation : FMD, flow-mediated

vasodilation.
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