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Table 1. Clinical characteristics of diabetic patients.

Type 1 Type 2 Total p value’
N (M:F) 141(51:90) 22 (8:14) 163(59:104)
Age (yrs) 16.6 44 184 4.3 16.8 +4.4 0.06
Age of onset (yrs) 8.7 +4.1 128 £1.5 9.3 #4.1 <0.001
Duration (yrs) 8.1 34 55 +3.9 7.7 £3.6 0.001
BMI (kg/m®) 20.8 4.5 24.3 £3.1 21.3+35 <0.001
SBP (mmHg) 113.1 £16.8 114.6 £9.8 113.3 £15.9 0.70
DBP (mmHg) 71.6 +10.1 72.1 £9.8 71.6 £10.0 0.81
HbAlc (%) 9.4 +2.4 10.3 +2.3 95 +24 0.10

‘between type 1 and type 2, mean values of recent 3 tests at 6-month

intervals, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic

blood pressure
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2. M A GHE

A4 dHEURE ¥ v ALET R 189 14.2% (20/141)014, 2
o] 22.77% (5/22)ol 4 sxrE]o] dflom, ols F 13 4% (28%), 28 1

g (45%)0ll A= oln A dRF IO =g AT (Fig 1). 193
2904 mALT w7t FiE SAEe HE FHUIe 74zt
(33~189)4, 74439 (23~11.2)de|a FH A=

3~284)A, 204+3.6 (152~235)A410t. 18 T A= ddoe= A

St = Al Mg B ougle AHaAE BolA 3ttt (Table 2).

%
50 —

40 — p<0.05
30 [~

| type 1
20 + Bl tvoe 2

10

ALB RET NCV CAN

Fig 1. Prevalence of chronic complications in patients with childhood-
onset diabetes mellitus.
ALB : microalbuminuria, RET : retinopathy, NCV : abnormal nerve conduction

velocity, CAN : cardiovascular autonomic neuropathy
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Table 2. Logistic regressions for microalbuminuria with age of onset,

duration of diabetes and HbAlc as independent variables.

Type 1 DM Type 2 DM

Odds ratio (95% CI) p value  Odds ratio (95% CI) p value

Onset age 1.206 (1.042 - 1.396)  0.012 1.149 (0.514 - 2.570) 0.735
Duration  1.269 (1.090 - 1.478)  0.002 1.146 (0.860 - 1.527) 0.352

HbAlc 1.225 (1.002 - 1.497)  0.048 1.293 (0.758 - 2.208) 0.346

2ol gt Werk ¥ =dv (Fig ). 183 2%
HE QY BAEe] FH7IE Zhz 126231 (9.8~189)
d, 10.7+2.4 (7.3~13.9)d ol AAF FA] A 232453 (14.0~28.4)A,
23.6+3.1 (20.0~28.6)A %

o

A7 BAE OgoR ARH 2AxE" HARA Al e
(OR=5.865(1.198-28.70),  p<0.01), 717k (OR=1.626(1.206-2.193),
p<0.01), ® A (OR=1.346(1.056-1.716), p<0.01)°] 432
A% ehgom mASRNE WA ALSAe A9t G
L guddeE dE5ARE WEETHOR=1.337(1.005-1.775), p<0.05).
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p value
0.493
0.110
0.598

e F T3l Zolvt gl
Type 2 DM

Odds ratio (95% CI)

1.953 (0.288 - 13.23)
1.839 (0.871 - 3.882)
1.195 (0.616 - 2.316)

4

S A
=

0.036
0.173

p value
0.001

o Bort (p<0.01), F3t
Type 1 DM

Odds ratio (95% CI)

1.313 (1.019 - 1.692)
1.257 (0.905 - 1.747)

[e)

Onset age 1.661 (1.236 - 2.232)

Duration

Table 3. Logistic regressions for retinopathy with age of onset, duration
HbAlc

of diabetes and HbAlc as independent variables.
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Table 4. Correlation coefficients of peripheral nerve conduction velocities.

Type 1 DM Type 2 DM
Age Duration HbAlc Age Duration HbAlc

Median _ _ _ « _ + _ + _ +
motor NCV 0.05 0.14 0.56 0.58 0.62 0.63
Peroneal NCV  -0.27° -0.13 -0.56" -0.31 -0.36 -0.66"
Median _ 02 _ _

sensory NCV 0.16 0.04 0.34 0.32 0.42 0.02
Median SPA -0.09 -0.13 -0.25" -0.50" - 048 0.04
Sural NCV -0.26" -0.06 -0.45" -0.11 - 0.10 -0.28
Sural SPA -0.04 0.08 -0.26" -0.37 - 042 -0.72"

p<0.01, "p<0.05, NCV: nerve conduction velocity, SPA: sensory potential
amplitude

o AE A A4 7S AA
A& T A G oA 1989 321% (26/81)°A, 2@ 9] 16.7%
(2/12)el A v Rl glojA = I3bell o] gl= Aol Holx] &
o (Fig D. 193 28 AAE o= Ay 2AxY 37244,

Z1ZkRko] gk o SAAE YEE o (OR=1.223(1.041-1.437), p<0.05),

32

ok

1
Ao, 2ol M= Tadn vigh A, 71HAd AddI FH7IE el ofn)

= ATaA 7 #EFE AT (Table 5).
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Table 5. Correlation coefficients of cardiovascular autonomic function

tests.
type 1 DM type 2 DM
Age Duration HbAlc Age Duration HbAlc
VR -0.14 -0.29" -0.04 -0.75" -0.56 -0.49
DB -0.18 0.00 0.03 -0.21 -0.13 -0.27
ST 0.02 -0.01 -0.14 -0.36 -0.14 -0.33
OH  -0.08 -0.17 -0.11 0.41 0.717 0.56

*p<0.05, VR: valsalva ratio, DB: heart rate variability on deep breathing, ST:

heart rate variability on standing, OH: orthostatic hypotension

AEAR ANFE F WA W 306% (227209 BANA, A5 EA
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60 — Bl vpe 2
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VR DB ST OH

Fig 2. Frequencies of abnormal or borderline autonomic function.
VR: valsalva ratio, DB: heart rate variability on deep breathing,

ST: heart rate variability on standing, OH: orthostatic hypotension
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Z4A9 1LDL 29 2H2 9 g3dire F 7

Zbell zpo]l & ol x] 9ttt (Table 7).
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Table 6. Baseline characteristics of subjects in intima-media thickness

test group.
Type 1 DM Type 2 DM Total Control
N (M:F) 45 (14:31) 9 (6:3) 54 (20:34) 24 (12:12)
Age (yrs) 16.2+3.5 187 +4.3 16.6 +3.7 159 +34
BMI (kg/m”) 21.0£3.0 265 +5.2° 219 +38 209 +3.2
SBP (mmHg) 114.6+14.7 117.2 £12.8 115.2 £14.0 115.1 £135
DBP (mmHg) 71.7+£9.2 70.2 £13.7 71.8 £9.7 72.3 £9.0

"p<0.01 vs type 1 and control group, BMI: body mass index, SBP: systolic

blood pressure, DBP: diastolic blood pressure
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Table 7. Serum lipid profiles of diabetic subjects in intima-media

thickness test group.

Type 1 DM Type 2 DM
Duration (yrs) 74 £2.6 5.3 £3.9
Total cholesterol (mg/dL) 182.2 £31.7 190.4 +53.1
Triglyceride (mg/dL) 91.9 +42.7 116.9 £54.5
HDL-cholesterol (mg/dL) 61.8 £13.8 51.4 £13.2"
LDL-cholesterol (mg/dL) 102.1 £26.2 115.6 +44.2
Lipoprotein(a) (mg/dL) 21.4 £214 13.7 7.9
HbAlc (%) 9.6 +2.8 9.8 +2.3

p<0.05
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Table 8. Intima-media thickness of diabetic and normal subjects.

Type 1 DM Type 2 DM Control
Lt. mean IMT 0.37 £0.06 0.44 +0.10* 0.36 +0.04
Lt. max IMT 0.41 £0.07 0.49 +0.107 0.39 +0.05
Rt. mean IMT 0.36 £0.05 0.40 +0.08* 0.35 +0.03
Rt. max IMT 0.41 £0.06™ 0.46 +0.12° 0.38 £0.04

*p<0.05 between type 1 and type 2, ' p<0.05 between type 1 and control,

¥ p<0.05 between type 2 and control, max: maximum

t} (Table 9).

Table 9. Regression coefficients of intima-media thickness.

Age BMI SBP DBP
Lt. mean IMT -0.066 0.539° -0.165 -0.123
Lt. max IMT -0.067 0.509° -0.188 -0.108
Rt. mean IMT -0.016 0.323" -0.099 0.046
Rt. max IMT 0.030 0.318" -0.145 0.077

‘p<0.01, " p<0.05, BML: body mass index, SBP: systolic blood pressure, DBP:

diastolic blood pressure



S = Zd2dHE 2 LDL ZU2"HEy = Ht IMTzol|, 28 &
FU 2" E, A4AY 2 LDL S 2" &3 5 FHd IMTZH v 3=
AAAAE BAT (p<0.05).

18 7 28 Ixuor 9 2ddH= F agtel Aolzh fldlen,
TAA %, LDL Z 2H &2 28004 ¢
=ston, HDL e 2HES 2304 o] ¥tk Lpla)s 7 w3kl #ho]
g HolA ¢kttt (Table 10).

18 2=y #xedAe= F ZFHzHE, 8% 9 LDL FH2HEL
gt Aol o FAAAES BJgow (p<0.0l), LDL Zd2HEL o]
7] dotah o AHRAAE BAY (p<0.05). 28 DA E F 29
e &Y Fetd A 9 oleky] Atel, 1elx LDL Fd~H &3 o) ¢

7] dShghel ko] FuaAZE vEutth (p<0.05) (Table 11).

Table 10. Serum lipid profiles of diabetic subjects.

Type 1 DM Type 2 DM

BMI HbAlc SBP DBP BMI HbAlc SBP DBP

TC 0.09 0.36°  -099  0.03 0.00 047" 015 0.56"
TG 0.11 0.28° 001  0.07 -0.03 014  -0.11 0.14
HDL-C 000 -013 -0.12 -0.07 -0.19  -0.17 0.27 0.24

LDL-C 016 0.39" 0.03 0.21" 0.45 048  -0.10 0.54"
Lp(a) 0.10 0.11 -006 -0.14 -0.06 004 -010 -0.01

" p<0.05 between type 1 and type 2, 'p<0.01 between type 1 and type 2
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Table 11. Correlation coefficients between lipid profiles and clinical
data.

Type 1 DM Type 2 DM
Total cholesterol (mg/dL) 178.9+32.0" 197.2+40.0
Triglyceride (mg/dL) 91.8+50.27 163.0+134.9
HDL-cholesterol (mg/dL) 61.2£13.2 47.1£11.7
LDL-cholesterol (mg/dL) 99.2+26.5° 117.4+34.2
Lipoprotein(a) (mg/dL) 22.3+19.8 17.3+13.7

p<0.01, " p<0.05, BMI : body mass index, SBP : systolic blood pressure, DBP :
diastolic blood pressure, TC : total cholesterol, TG : triglyceride, HDL-C :
HDL cholesterol, LDL-C : LDL cholesterol, Lp(a) : lipoprotein(a)
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Abstract

Chronic complications in patients with childhood-onset diabetes mellitus
Eun Gyong Yoo
Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Duk Hee Kim)

This study 1is designed to determine the prevalence of chronic
complications and the relationships between risk factors and
complications in patients with childhood-onset diabetes mellitus (DM).
One hundred sixty three patients (59 males and 104 females), ranging
from 8 to 28 years of age, were evaluated for urinary albumin
excretion, retinal pathology, nerve conduction velocities (NCV), and
cardiovascular autonomic function test. Their blood samples were
obtained for measurement of HbAlc, total cholesterol, triglyceride,
HDL-cholesterol, LDL-cholesterol and lipoprotein(a) levels. Carotid
intima-media thickness (IMT) were measured in 54 diabetics, and were
compared with values from 24 healthy adolescents.

1. Among the 163 patients, 141 had type 1 DM and 22 had type 2 DM.
The mean age of onset was 8.7+4.1 in type 1 and 12.8t15 years in
type 2, and mean duration of DM was 8.1+3.4 years and 55+3.9 years,
respectively. Mean HbAlc levels of recent 3 measurements at 6
month-intervals were 9.4+2.4, and 10.3+2.3%, respectively.

2. Microalbuminuria including clinical albuminuria were observed in
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14.2% of type 1, and 22.7% of type 2 diabetics, and none were
microalbuminuric before the age of 11. In type 1 DM, the logistic
regression analysis revealed that duration of diabetes, age of onset, and
HbAlc levels were significant predictors of microalbuminuria.

3. Diabetic retinopathy were observed in 7.8%(8/102) of type 1 and
33.3%(5/15) of type 2 diabetic patients, and it was not observed before
7 years of diabetes. In type 1 DM, duration of diabetes and age of
onset were significant predictors of diabetic retinopathy.

4. HbAlc was significant predictor of prolonged NCV in type 1
DM((n=126, p<0.05). Autonomic dysfunction increased with longer
duration of diabetes(n=93, p<0.05), but it did not correlate with levels of
HbAlc.

5. In type 2 DM, the mean and maximal IMT of both carotid arteries
were higher than those of type 1 (except for right mean IMT) or
healthy subjects, but in type 1, only the maximal IMT of right carotid
artery was higher than those of healthy subjects. IMT correlated
significantly with body mass index.

6. In type 2 DM, total cholesterol, triglyceride and LDL-cholesterol
levels were higher and HDL-cholesterol levels were lower than in type
1 DM, whereas HbAlc levels were not significantly different in these
two groups.

In conclusion, our observation suggests that chronic complications of
DM can be developed even during adolescence and young adulthood,
and duration of diabetes and glycemic control are their predictors. In

type 1 DM, the risk of microvascular complications increased with older
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age of onset and they were not observed during prepubertal period,
suggesting that puberty precipitates the development of microvascular
complications. Chronic complications tend to develop with shorter
duration of diabetes in type 2 DM, and further studies are required to

reveal their metabolic interactions.

key words : diabetes mellitus, complication, nephropathy, retinopathy,

neuropathy, autonomic neuropathy, carotid intima-media thickness
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