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age-related reference range, while all of the subjects 
in Group 2 had normal IgG4 levels (p=0.046). Cor-
relation analyses in Group 1 revealed that vitamin D 
and IgG4 levels were not correlated with any of the 
clinical and laboratory variables studied.

Clinical and radiological features and vitamin D 
levels were similar among the subgroups and controls. 
Levels of thyroid-specific autoantibodies did not differ 
between the subgroups but were higher compared to 
those of controls. Positivity rates of antibodies among 
Subgroup 1 and Subgroup 2 were similar: TPOAb, 
80% (n=4) vs. 100% (n=14), p=0.263; TgAb, 60% 
(n=3) vs. 50% (n=7), p=0.999; TPOAb and TgAb, 
40% (n=2) vs. 50% (n=7), p=0.999, respectively. 
IgG4 levels and IgG4/Total IgG ratios in Subgroup 

1 were higher than those of Subgroup 2 and controls 
(Table 3).

Discussion

To the best of our knowledge, only varying de-
grees of deficiencies have been reported in studies 
regarding serum IgG subclasses in patients with type 1 
diabetes.21 In the present study, we found that serum 
IgG4 levels were above the upper limit in nearly one 
fourth of patients with type 1 diabetes and autoim-
mune thyroiditis, while none of the serum IgG4 levels 
exceeded the upper limits of normal in age-, sex-, 
and diabetes duration-matched control cases without 
autoimmune thyroiditis. This finding provides further 
evidence that autoimmune thyroiditis is a heterogene-

Table 3. Comparisons between patients with type 1 diabetes, autoimmune thyroiditis, and an IgG4 level >+2 SD score (Subgroup 1), pa-
tients with type 1 diabetes, autoimmune thyroiditis, and an IgG4 level <+2 SD score (Subgroup 2) and patients with type 1 diabetes without 
autoimmune thyroiditis (Group 2).

Group 1 (n=19)

Group 2
(n=19)

p values

Subgroup 1
(n=5)

Subgroup 2 
(n=14)

All three 
groups

Subgroup 1
vs. 

Subgroup 2
Subgroup 1
vs. Group 2

Subgroup 2
vs. Group 2

Age (years) 10.1 (8.8-13.2) 13.4 (11.5-15.2) 12.9 (10.5-14.9) 0.317 0.138 0.271 0.500

Gender (female) 3 (60%) 9 (64%) 12 (63%) 0.999 0.999 0.999 0.947

Age at diagnosis 
(years)

7.3 (6.1-8.8) 9.2 (5.6-13) 9.0 (7.8-11.6) 0.419 0.579 0.126 0.999

Diabetes duration 
(years)

3.6 (1.9-4.8) 2.1 (0.4-7.4) 3.2 (1.5-5.1) 0.747 0.547 0.749 0.536

Exposure to smoke 4 (80%) 5 (36%) 5 (26%) 0.108 0.293 0.092 0.734

Family history 
of autoimmune 
thyroiditis

3 (60%) 2 (14%) 2 (10%) 0.066 0.161 0.071 0.999

Goiter 0 (0%) 2 (14%) 0 (0%) 0.243 0.964 N/A 0.336

Coarse echogenicityα 3 (75%) 6 (60%) - 0.999 N/A N/A N/A

Thyroid volume SDSα 0.1 (0.01-1.26) -0.63 (-1.24-0.42) - 0.188 N/A N/A N/A

Pubertal subjects 3 (60%) 10 (71%) 13 (68%) 0.999 0.999 0.999 0.999

25(OH) Vitamin D  
(ng/mL)

11.3 (8.7-16.2) 10.5 (8.7-13.3) 9.8 (7.7-11) 0.473 0.578 0.271 0.423

TgAb (IU/mL) 12.1 (1.9-80.0) 34.8 (5.4-298.2) 0.86 (0.77-1.61) 0.001 0.459 0.001 0.001

TPOAb (IU/mL) 46.3 (23.9-593.0) 192.7 (67.7-365.6) 0.18 (0.06-0.25) 0.001 0.517 0.001 0.001

IgG4 (mg/dL) 84.5 (73.9-188) 18.9 (8.1-33.7) 17.2 (9.8-27.6) 0.002 0.001 0.001 0.855

IgG4/Total IgG 0.080 (0.060-0.114) 0.017 (0.007-0.036) 0.017 (0.009-0.033) 0.002 0.001 0.001 0.855

Results are given as n (%) and median (25th - 75th percentile); α: Ultrasonography could not be performed in 1 case from Subgroup 
1 and 4 cases from Subgroup 2. SDS: standard deviation score; TgAb: antithyroglobulin antibodies; TPOAb: antithyroid peroxidase 
antibodies; IgG: immunoglobulin G; N/A: not applicable.


