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Introduction
Diabetes mellitus (DM) is the most common 
endocrine-metabolic disease in children and 
adolescents. In its insulin-dependent type (IDDM), 
severe decreases in insulin levels cause various short- 
and long-term complications, namely increased risk of 
dyslipidemia and atherosclerosis.
Poor glycemic control in IDDM can lead to decreased 
HDL-C (high-density lipoprotein cholesterol) and 
increased LDL-C (low-density lipoprotein cholesterol) 
and triglyceride (TG) levels.2 Coronary heart disease 
(CHD) occurs earlier and more frequently in diabetics 
than in non-diabetics.3,4 Abnormal lipid profile and 
lipoprotein oxidation (especially LDL-C) are more 
common in diabetic patients and are aggravated with 
poor glycemic control. LDL oxidation causes 
cytotoxic reactions and increases the risk of 
atherogenesis. Some studies suggest that abnormal 
lipid profile is also involved in the development of 
microvascular complications.5,6 HDL-C is produced 
in the liver and intestines from phospholipids and 
apolipoproteins. Cholesterol exits the cells via HDL-
C.7 Lipoprotein-a (Lpa) is a type of LDL-C which 
interferes with fibrinolysis, in turn causing disorders 
of plasminogen activity and fibrinolysis.8

Considering the probable disorders of lipid profile 
and aggravation of the atherosclerotic process in 
high-risk patients, we conducted this study to assess 
the lipid profile of children and adolescents with 
IDDM in our community and compare them with 
controls.

Materials and methods
In this case-control study, known cases of IDDM 
aged 2-18 years, were selected from among patients 
referred to Isfahan Endocrinology and Metabolism 
Research Center as the case group. Age- and sex-
matched controls were selected from among healthy 
children of families living in the same neighborhood 
as the case group.
Children with hypothyroidism, cholestatic hepatitis, 
familial hypercholesterolemia, nephrotic syndrome, 
chronic renal failure, and those receiving medications 
like thiazides, betablockers, oral estrogen and/or 
clozapine were excluded from the study. Before 
inclusion in the study, DM was ruled out in the 
control group by asking questions about the clinical 
signs of diabetes such as polyuria, polydipsia and 
recent weight loss; laboratory tests also confirmed the 
absence of DM in the control group. 
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In both groups, venous blood samples were obtained 
after 12 hours in fasting state. Serum cholesterol, 
triglyceride, LDL-C, HDL-C, Apolipoprotein B100

(ApoB100), Apolipoprotein A1 (ApoA1) and Lpa were 
analyzed at Isfahan Cardiovascular Research Center 
and were compared between the case and control 
groups. The collected data were analyzed using SPSS 
V13/Win and the means of variables were compared 
with Student's t-test. The frequency of lipid disorders 
in the case and control groups was compared with chi 
square test.

Results
The study population consisted of 45 known cases of 
IDDM aged 2 to 18 years, and 41 healthy controls. 
The means of ApoA and triglyceride in the case group 
were higher than controls, but the means of ApoB, 
Lpa, cholesterol, LDL-C and HDL-C in the control 
group were higher than cases (Table l).
Table 2 shows the frequency of low HDL-C, high 
LDL-C, high total cholesterol and high TG in the two 
groups. It shows that the frequency of low HDL-C 
and high TG was higher in the case group and the 
frequency of high TG was higher in controls. 
Dyslipidemia was more prevalent in diabetic children 
than in controls (52.9% vs. 47.1%, respectively, 
P<0.0001).

Discussion
We found significant difference between ApoB, Lpa, 
HDL-C and total cholesterol levels between the case 
and control groups.
Surprisingly, mean levels in diabetic children were 
lower than in controls.
These findings are contrary to many previous studies. 
The study of Erciyas et al. showed that ApoA and 
ApoB, as well as total and LDL cholesterol in diabetic 
children were significantly higher than in controls.9

The case-control study of Bustos et al. showed that 
diabetic children had significantly higher Lpa-1 levels 
than controls.10

In our study, we could not measure the sub-fractions 
of Lpa, but mean Lpa level was significantly lower in 
diabetic children. In a recent study in Kuwait, ApoA 
and ApoB levels in diabetic children were significantly 
higher than in controls.11

In our study, ApoB in the control group was 
significantly higher than in diabetic children. 
Consistent with the study of Ohta et al.,12 plasma 
levels of HDL-C in diabetic children in our study 
were significantly higher than controls.
Our observation of lower mean levels of some serum 
lipids was apparently due to tight nutritional control 
in the diabetic group.

TABLE 1. Comparison of biochemical factors of diabetic children and controls

Diabetic children,  (n±45) 
Mean ± SD 

Control,  (n±41) 
Mean ± SD 

P

ApoA 137.4±21.2 137.1±31.2 0.965 
ApoB 88.3±26.0 105.1±20.8 0.001 
Lpa 31.5±15.6 66.8±72.9 0.002 
LDL-C 100.5±24.2 107.9±25.6 0.02 
HDL-C 41.8±9.8 49.9±9.7 0.001 
Total cholesterol 159.6±35.5 181.3±31.5 0.003 
TG 125.1±64.6 120.9±44.1 0.72 

Apo: apolipoprotein 
Lpa: lipoprotein a 

TABLE 2. Frequency of low HDL-C, High HDL-C, High LDL-C, High total cholesterol and high triglycerides in the 
two groups  

 Diabetics N (%) Controls N (%) 
Low HDL 16 (35.6 ) 1 (2.4 ) 
High LDL 4 (8.8) 5 (12.2 ) 
High total cholesterol 3 (6.7 ) 5 (12.2 ) 
High triglycerides 20 (44.4 ) 16 (40 ) 

HDL-C: high-density lipoprotein cholesterol 
LDL-C: low-density lipoprotein cholesterol  
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