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specimens for free thyroxine (fT4), thyroid-stimulating 
hormone (TSH), TgAb, TPOAb, calcium, phosphorus, 
alkaline phosphatase, parathormone, 25(OH) vitamin 
D, total immunoglobulin G (IgG), and IgG subclasses 
were stored at -20˚C. Biochemical and hormonal 
analyses were performed using Abbott Architect 
ci8200 (Abbott Laboratories, Illinois, USA) by us-
ing standard methodology. Serum IgG, IgG1, IgG2, 
IgG3, and IgG4 were measured by the nephelometric 
method (Beckman Coulter Immage 800, Beckman 
Coulter International SA, Nyon, Switzerland) using 
commercially available kits (Binding Site Group Ltd, 
Birmingham, UK). The interpretation of levels of IgG 
and IgG subclasses was carried out using reference 
values generated from healthy Turkish children.17 
Ultrasonography was performed to establish the 
size and echogenicity characteristics of the thyroid in 
patients with autoimmune thyroiditis. Thyroid sizes 
of the subjects were converted to SDS by using data 
reported by Kurtoglu et al.18

Statistical Analyses

The data were analyzed using computer software 
SPSS 15.0 (Chicago, Illinois, USA). All continuous 
variables were compared with nonparametric tests 
(Mann-Whitney U-test and Kruskal-Wallis test), since 
the Shapiro-Wilk test demonstrated that few numerical 
variables were normally distributed among the groups 
compared. Comparison of study variables was first 

made between Groups 1 and 2. The chi-square or 
Fisher’s exact test were used to compare categorical 
variables. Univariate correlation analysis was per-
formed using Spearman’s rank correlation coefficient. 
A p-value of <0.05 was chosen to represent statistical 
significance. Comparisons between subgroups and 
controls were made using the Kruskal-Wallis test fol-
lowed by the Mann-Whitney U-test with Bonferroni 
correction. A p-value of <0.0167 was considered to 
represent a statistically significant difference: p-value 
= 0.05 x 2/k(k-1), where k represents the number of 
comparisons.19 All data were presented as median 
(25th – 75th percentiles) or n (%).

results

Group 1 consisted of 19 subjects with type 1 diabe-
tes and autoimmune thyroiditis [(M/F: 7/12, median 
age 13 years (10.1-14.7), median disease duration 2.9 
years (0.4-5.3)]. Group 2 included 19 control cases 
with type 1 diabetes [M/F: 7/12, median age 12.9 
years (10.5-14.9), median disease duration 3.2 years 
(1.5-5.1)]. The two groups were found to have similar 
clinical characteristics including known risk factors 
for autoimmune thyroiditis (Table 1). None of the 
patients was obese or an active smoker. All of the 
subjects were receiving basal-bolus insulin regimen. 
One of the patients was using L-thyroxine (2.7 µg/
kg/d) due to overt hypothyroidism.

table 1. Clinical characteristics of the subjects with (Group 1) and without (Group 2) autoimmune thyroiditis 

Group 1 (n=19) Group 2 (n=19) p

Age (years) 13.0 (10.1 – 14.7) 12.9 (10.5 – 14.9) 0.931

Gender (female) 12 (63%) 12 (63%) 0.999

Age at diagnosis (years) 8.1 (5.8 – 12.8) 9.0 (7.8 – 11.6) 0.665

Diabetes duration (years)  2.9 (0.4 – 5.3) 3.2 (1.5 – 5.1) 0.729

Weight SDS -0.04 (-0.84 – 0.56) -0.07 (-0.71 – 0.67) 0.840

Height SDS -0.42 (-0.89 – 0.46) -0.88 (-2.10 – -0.33) 0.146

BMI SDS 0.29 (-0.15 – 0.70) 0.25 (-0.58 – 1.32) 0.885

Exposure to smoke 9 (47%) 5 (26%) 0.138

Family history of autoimmune thyroiditis 5 (26%) 2 (11%) 0.209

Goiter 2 (10%) 0 (0%) 0.486

Pubertal subjects 13 (68%) 13 (68%) 0.999

Daily insulin dose (units/kg/d) 1 (0.7 – 1) 1.1 (0.8 – 1.6) 0.189

Results are given as median (25th - 75th percentiles) or n (%). SDS: standard deviation score; BMI: body mass index.


