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- Abstract -

Background: Recently, the number of young diabetic patients is increasing. It is important
to understand the characteristics of young diabetes and classify it correctly to manage
these patients successfully. We aimed to classify young onset diabetes according to
etiology and evaluate the clinical characteristics.

Methods: Young patients (15~30 years old) who have been treated diabetes in Kyunghee
medical center in 2004 were included. We investigated family history of diabetes, disease
duration, body mass index (BMI), the history of diabetic ketoacidosis, HbAlc, fasting
C-peptide, autoantibody, lipid profile and treatment method via medical records.
Result: Total 85 patients (M:F 40:45) were evaluated. Type 1 diabetes was 45.9%, type 2
diabetes was 23.5% and unclassified group was 25.9%. Many type 2 diabetic patients were
overweight or obese (94.8%). Most young diabetic patients were using insulin (95.4%).
Many type 1 diabetic patients have been treated by insulin only and many type 2
diabetic patients have been received combined therapy of insulin and oral hypoglycemic
agent. The recent HbAlc was average 8.32 = 2.7%. The prevalence of diabetic
retinopathy, neuropathy and nephropathy was 32.9%, 22.4% and 16.4% as each.
Conclusion: Nearly half of young onset diabetes was type 1 diabetes but many others
were also classified fo type 2 diabetes or unclassified group. It is important to provide a
consistent algorithm for assessmment and investigation for newly diagnosed young diabetic
patients. More education and effort are required to control diabetes strictly and prevent
its complication. (J Kor Diabetes Assoc 30:190~197, 2006)
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ddmisel 37 7k Hulae ANOVA—E'— 4‘9_*}0;\3,_
Tukey® 2.2 AZAREAc) vl M= s ARe
3l EAsigiet. AP A F7R- 95% o), PZre] 0.05
ulakl 735l EAK frelidel Advkar Aefsisic.

2 1

1. o7 Ohake] 71=

Im
X

% &4 = 851 0|, 9] vl 40:45%0ck BT
ol 24.1 = 464190, 15~20417} 219, 21~2547}
22%‘, 26~30A17] 427g0]9c). HF v IF2 17.5 £ 5.3
Al - 717re 6.8 £ 4.3\ o]l FHH BMIE= 21.7 +
4.3 kg/m’$aL, FpAIFI Blukel $1xk= 28 (35.9%)°]
2T} (Table 1).

A Fue 397 (45.9%), AR¥ P 209
(23.5%), W3 ZAo] oled$ 797} 227 (25.9%)°]1,
9] A AAlEol o8 75t 2w, A vt 2
o]2ic} (Table 1).

AE s 2= A Al A2o] 9loddl A

= 1794 (43.6%)°10ck HT BMI= Al1d] 23z}
199 £ 3.3 kg/m’, ARE FuHIAL 267 £ 3.6 kgm'E
TARSE fefsAl A JaHEAllA =90tk (P <
0.01). ARY BFxaHA= AlFo AW vkl 7971 1
3] daaEiAlel] wlsl FJslAl Bkl (P < 0.01). A} &
A= A1 A GADA 66.7%, IA-2A 33.3%, ICA
7.1%33, A7F AL 9lont C-peptide”} <5=]o] At
Hlksle] AR Fuos FE 2l 29l s, At
A7t 9o} C-peptidet}t BITFEES wedsldS o W
Tio] Zeksllw 27} 8woldrl. B4 C-peptidest W
ERE Qi BulS (IGL, ACR)S A3 HiHiziale)
Hlsto] A3 FaskalellA fofabA Yokt (1GI A1
2w 002 + 0.83, ARE D9 0.10 + 0.11, P = 0.024,
ACR: A3 231 053 = 2.3, ARE 2w 9.65 + 11.6,
P = 0.046). IUE Acky ZH|~eE (High density
lipoprotein Cholesterol: HDL-C)< A3 wiHisizlol|4]
frefslA gokow, *71 ok & 7 Zholl 2 Ael7t 6l
o} ol ke ARy JuHzAp) =8 kS H
o|aL ek (P = 0.10). W A volu} {1 7|7
Al 77 2 Zol7} glgict. Bire] o] e A=
AE Fio] 52.6%, ARY FiHo] 60%, W Fitol
oA 7397t 76.2%2H, Al T 7ol SARE folt

Table 1. Baseline Characteristics of Young Diabetic Patients (15~30 years) According

to Etiology Based Classification

Characteristics n = 85
M:F 40:45
Age (yrs) 24.1 £ 4.6
Disease duration (yrs) 6.8 + 43
Age at diagnosis (yrs) 175 + 53
BMI (kg/m®) 217 + 43
Normal (< 23 ) 50 (64.1%)
Overweight (23 < <25) 10 (12.8%)
Obesity (= 25) 18 (23.1%)
HbAlc (%) at diagnosis 11.1 £ 25
Type of Diabetes Mellitus
Type 1 DM 39 (45.9%)
Type 2 DM 20 (23.5%)
Unclassified 22 (25.9%)
Others 4 (4.7%)
Complication of Diabetes Mellitus
Retinopathy 28 (32.9%)
Neuropathy 19 (22.4%)
Proteinuria 14 (16.4%)

* Data: mean = SD or number (%), BMIL: body mass index.
* Others: Diabetes after pancreatectomy (2) or gestational DM (2).
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Table 2. Clinical and Biochemical Characteristics of Young Diabetic Patients at Diagnosis

T1DM(n=39) T2DM(n=20) Unclassified(n=22) P-value
Age at diagnosis(yrs) 173 £ 5.7 179 + 49 17.0 £ 49 ns
Family history 20 (52.6%) 12 (60%) 16 (76.2%) ns
Disease duration(yrs) 6.48 * 4.19 7.76 + 4.65 55 + 412 ns

BMI (kg/m’®) 19.9 + 3.3 26.7 = 3.6 204 £ 25 < 0.01

Autoantibody GADA 18 (66.7%) 1 (7.7%) 3 (21.4%) < 0.01
TIA-2A 9 (33.3%) 1 (7.7%) 3 (21.4%) ns
ICA 1 (7.1%) 0 (0%) 2 (16.7%) ns

C-peptide (nmol/L) 0.07 + 0.06 0.80 = 0.5 0.47 + 0.23 < 0.01
ACR 0.53 + 2.3 9.65 = 11.6 7.04 £ 15.8 0.046
Insulinogenic index 0.02 + 0.83 0.10 = 0.11 0.10 =+ 0.1 0.024
HbAlc (%) 113 £ 25 104 = 23 11.7 + 2.4 ns
T-cholesterol (mmol/L) 525 + 1.73 544 + 1.31 456 + 1.27 ns
LDL (mmol/L) 281 £ 1.53 325 £ 153 2.63 £ 0.85 ns
HDL (mmol/L) 1.47 £ 045 098 + 0.2 1.27 + 045 0.02
TG (mmol/L) 1.81 + 3.3 321 £ 3.0 1.25 + 0.92 ns
Systolic BP (mmHg) 120.3 + 16.1 1235 + 169 125.5 + 22.6 ns
Diastolic BP (mmHg) 75.8 £ 10.2 83.5 £ 10.5 79.5 £ 139 ns

* Data: number (% within each type) or mean + SD

* TIDM, Type 1 diabetes mellitus; T2DM, Type 2 diabetes mellitus; BMI, body mass index; C-peptide, fasting
C-peptide; ACR, acute c-peptide response to oral glucose (75 g) during first 30 min; Insulinogenic index, acute
insulin response to oral glucose (75 g) during first 30 min; ns, not significant.

Table 3. Treatment Modality According to the Type of DM

Type 1 DM Type 2 DM Unclassified P-value
Initial treatment
Insulin 31 (86.1%) 2 (20.0%) 11 (73.3%)
OHA 0 (0%) 3 (30.3%) 2 (13.3%) < 0.01
Combined 5 (13.9%) 5 (50.0%) 2 (13.0%)
Current treatment
Insulin 25 (92.6%) 7 (38.9%) 13 (81.3%)
OHA 0 (0%) 1 (5.6%) 2 (12.5%) < 0.01
Combined 2 (7.4%) 10 (55.6%) 1 (6.3%)
Zpol= {igiet (Table 2). 7 2] 3t Sk HF 832 + 27%E U =
5. X223} A A7t FA ek Aol A% deEAL 8.0 +
2.6%, ARL] 7% 8.9 + 2.9%2A Wl up2 Uk =
A Frdshbe Agk 27 daelle Qe o A o] Zo|= lgirt (Table 4). B3EAAT} 7% olsh
A& (86.1%)F WAL = 73-97F Wk, AR et E g o] vl A A9 494%%03
e eI A 5 ee i e A wek 14.8%2] S-S 10% oo =Ao] Eakslgic). Xct
o (505%). WHE 2ol e EE dedl e Al vel7} ofZE s, 1 7I7ke] AgE dd 242 B
(73.3%)< 3L = Z-57F Bskek ATA A2 AkE R e Helal 3iglt} (Table 5).
TR} frelshAl £8keh (1% 2% = 17.9%: 70.0%, S Hi fH VIR 6.8 + 439 olglow, P
P < 0.01). AA| 3k} 5 &3 X 55 ghHolehs W A A e 287 (32.9%), AV 197 (22.4%), &
o] Q= 79 95.4%Ir} (Table 3). iz 149 (16.4%)0llA] ZANEro 24 7S Darsixlol]
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Table 4. The Current Biochemical Laboratory Data of Young Diabetic Patients
Type 1 DM Type 2 DM Unclassified P-value
HbAlc (%) 8.0 £ 2.6 89 + 29 86 £ 2.6 ns
T-cholesterol(mmol/L) 4.61 + 1.02 5.1 £ 097 4.54 + 0.84 ns
LDL (mmol/L ) 258 + 1.27 3.02 + 093 2.66 + 0.86 ns
HDL (mmol/L) 1.42 + 0.35 0.98 + 0.29 1.18 + 0.27 < 0.01
TG (mmol/L) 1.18 + 0.82 2.65 + 1.75 1.30 + 0.86 < 0.01
Systolic BP (mmHg) 1209 * 135 1253 = 13.1 120.2 + 10.8 ns
Diastolic BP (mmHg) 77.6 £ 9.7 78.7 + 9.7 755 + 8.6 ns

* Data: mean = SD or number of patients, ns: not significant.

Table 5. The Clinical and Biochemical Characteristics of Young Diabetic

Patients According to

HbAlc.
HbAlc (%)
P-value
<7 7< <10 > 10
Total 40 (49.4%) 29 (35.8%) 12 (14.8%) ns
Age at diagnosis 18.6 = 5.0 17.1 = 49 142 + 5.6 0.031
Duration (yrs) 59 + 44 8.0 + 4.1 83 + 3.8 0.065

* Data: number (%), mean *
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