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Abstract
We have previously reported the high levels of glutamic acid decarboxylase 65 autoantibodies (GAD65A) in patients with type 1 diabetes and autoimmune thyroid disease. Here we describe a 32-year-old Japanesefemale with athirteen-year history of type 1 diabeteswhose levels of GAD65A were elevated just after the emergence of anti-thyroid autoimmunity. At 19 years of age, she developed diabetic ketoacidosis and was diagnosed with type 1 diabetes. She had GAD65A, insulinoma-associated antigen-2 autoantibodies (IA-2A), and zinc transporter-8 autoantibodies (ZnT8A), but was negative for antibodies to thyroid peroxidase (TPOAb) and thyroglobulin (TGAb) at disease onset. ZnT8A and IA-2A turned negative 2-3 years after the onset, whereas GAD65A werepersistently positiveat lowerlevel (approximately 40 U/mL). However, just after the emergence of TGAb at disease duration of 12.5 years, GAD65A levelswere reelevatedup to 5717 U/mL in the absence of ZnT8A and IA-2A. Her thyroid function was normal and TPOAb were consistently negative. She has a HLA-DRB1*03:01/*04:01-DQB1*02:01/*03:02 genotype. Persistent positivity for GAD65A might be associated with increased risk to develop anti-thyroid autoimmunity. 

© 2013 Baishideng. All rights reserved.
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Core tip: This paper describes a case of type 1 diabetes whose levels of glutamic acid decarboxylase 65 autoantibodies (GAD65A) were reelevated just after the emergence of anti-thyroid autoimmunity at disease duration of 12.5 years without any clinical signs of thyroid dysfunction. This case report suggests that persistent positivity for GAD65A is associated with increased risk to develop anti-thyroid autoimmunity.
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INTRODUCTION 
Type 1 diabetes is an autoimmune disease against pancreatic islet β cells and is often complicated with other autoimmune diseases, of which autoimmunethyroid disease (AITD) is the most frequent
 ADDIN EN.CITE 

[1]
. It has been reported that the prevalence of autoantibodies to thyroid peroxidase (TPOAb) and/or thyroglobulin (TGAb) are 15%-30% in patients with type 1 diabetes at the time of diagnosis of the diabetes
 ADDIN EN.CITE 

[1-3]
. Furthermore, there is heterogeneity in the natural history of AITD in patients with type 1 diabetes: AITD may be diagnosed either at diabetes onset or during the follow-up, and the measurement of TPOAb and TGAb is useful topredict the development of future AITD. We and others have previously reported the association between anti-thyroid autoimmunity and anti-islet autoantibodies, especially autoantibodies to glutamic acid decarboxylase 65 autoantibodies (GAD65A) and zinc transporter 8 autoantibodies (ZnT8A)
 ADDIN EN.CITE 

[4-7]
. The levels and the prevalence of GAD65A are higher and more persistentin type 1 diabetic patients with AITD compared totype 1 diabetes alone4[]
. Here we report a 32-year-old Japanesefemale with athirteen-year history of type 1 diabetes whose levels of GAD65A were reelevated just after the emergence of anti-thyroid autoimmunity.

CASE REPORT

A 32-year-old Japanese female had developed diabetic ketoacidosis at 19 years of age and diagnosed as type 1 diabetes. She was immediately startedthe intensive insulin therapy and referred to our hospital for glycemic control after one month of diabetes onset. Her past medical history was unremarkable and her family history was negative for diabetes or autoimmune diseases. Her body mass index was 19.4 kg/m2 and blood pressure was 108/72 mmHg. Neither exophthalmos nor diabetic retinopathy was observed. Thyroid gland was slightly enlarged. There were no abnormal findings of the heart, lungs, or abdomen. Neurological examination was also normal. As shown in Table 1, endogenous insulin secretory capacity was decreased (Urine C-peptide 5.5 µg/d) and GAD65A (4342 U/mL; normal range < 1.5 U/mL), IA-2A (index 0.769; normal range < 0.018) and ZnT8A (index 0.055; normal range < 0.007) were all positive. However, both TPOAb and TGAb were negative. She had HLA-DRB1*03:01/*04:01-DQB1*02:01/*03:02 genotype. She was treated by insulin aspart before each meal (30 U) and glargine at lunch and dinner (10 U) and her hemoglobin A1c (HbA1c) levels were maintained between 6.2% and 7.5%.

During the follow-up her GAD65A, anti-thyroid antibodies and thyroid function were monitored regularly. The GAD65A level gradually decreased and reached at 40 U/mL to 50 U/mL at > 10 years after diabetes onset. Her TPO/TGAbs remained negative and thyroid function was within normal range. However, GAD65A were relevated to 90U/mL thirteen years after diabetes onset. Then we measured anti-islet autoantibodies and anti-thyroid antibodies in her stored samples (Figure 1). ZnT8A and IA-2A turned negative 2-3 years after the onset, whereas GAD65A had been persistently positive at lower level. However, TGAb emerged at disease duration of 12.5 years and GAD65A levels were relevated thereafter up to 5717 U/mL in the absence of ZnT8A and IA-2A. Ultrasound examination showed a thyroid gland of homogenous parenchyma with normal size. Furthermore, no significant elevation of TPOAb was observed and her thyroid function was normal throughout the clinical course. Her serum C-peptide level was undetectable at disease duration of 4 years and did not change after the emergence of anti-thyroid autoimmunity. Furthermore, her metabolic control and insulin requirement did not change (HbA1c 6.8%-7.1%, insulin requirement 35–41 U/d). 
DISCUSSION

There were many reports on the association between AITD and type 1 diabetes. However, little is known on the dynamics of the humoral autoimmunity to islet autoantigens in association with anti-thyroid autoimmunity in type 1 diabetic patients who have no evidence of thyroid autoimmunity at disease onset. In patients with type 1 diabetes positive for glutamic acid decarboxylase autoantibodies (GADA), a higher prevalence of anti-thyroid antibodies was reported as compared to those without GADA
 ADDIN EN.CITE 

[5,8]
. Furthermore, we have previously reported that patients with type 1 diabetes and AITD (i.e., autoimmune polyendocrine syndrome type 3; APS3) show the higher levels of GAD65A compared to patients with type 1 diabetes alonein both cross-sectional and longitudinal observations4[]
. Because high levels of GADA are observed in insulin-deficient patients as same as that of our case,production of GADA may not be associated with the residual β cell antigens. Furthermore, it has been reported that GAD is not only expressed in β cells but also in the thyroid gland9[]
. Taken together it is hypothesized that the production of GADA in patients with APS3 might be attributable to a polyclonal activation of the autoimmune system in AITD and persistent positivityfor GAD65A might be associated withincreased risk to develop anti-thyroid autoimmunity.

It is unknown whether organ specific autoantibodies are directly involved in the pathogenesis of AITD or whether they are just secondary to tissue destruction by thyroid-infiltrating T-cells10[]
. In our case, TGAb turned positive 12.5 years after the onset of type 1 diabetes. It has been questioned whether TGAb provide further diagnostic information as compared to the TPOAb in the diagnosis of AITD
 ADDIN EN.CITE 

[3,11,12]
. However, it has been reported that female gender, older (adolescence) onset, longer duration of diabetes, and positivity for GADA were risk factors for the development of thyroid disorders
 ADDIN EN.CITE 

[3,5]
. In addition, it is generally accepted that a certain type of HLA is involved in the development of type 1 diabetes and AITD
 ADDIN EN.CITE 

[13,14]
. An association between AITD and HLA-DR315[]
 and DRB1*04-DQB1*03:01
 ADDIN EN.CITE 

[16]
 has been reported in Caucasian population. In addition, HLA-DRB1*03:01-DQB1*02:01 and DR4-DQB1*03:02 has also been reported to contribute to both type 1 diabetes and AITD in a study of families with both diseases
 ADDIN EN.CITE 

[17,18]
. Therefore, our patient, who has HLA-DRB1*03:01-DQB1*02:01 and DRB1*04:01-DQB1*03:02 haplotypes, might be at high risk for the later development of AITD. Therefore, thyroid function test should be performed regularly in thispatient for possible early diagnosis of thyroid disorders, although thyroid function is still normal. 
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Table 1 Laboratory findings at the first visit

	Laboratory findings
	

	Urinalysis

	  Sugar
	(-)

	  Protein 
	(-)

	  Ketone
	(-)

	Hematological data

	WBC

	5.0 x 103/µL

	RBC

	4.5x 106/µL

	Hb

	131 g/L

	Hct

	39.9%

	Plt

	21.7 x 104/µL

	Biochemical data

	TP

	66 g/L

	AST

	11 IU/L

	ALT 

	11 IU/L

	γ-GTP 

	10 IU/L

	TC 

	1.84 g/L

	TG 

	500 mg/L

	Cr 

	5 mg/L

	BUN 

	140 mg/L

	PG 

	1 mg/L

	HbA1c 

	11.9%

	U-CPR 

	5.5 µg/d

	Immunological data

	GAD65A

	4342 U/mL

	IA-2Ab

	0.769 index

	ZnT8Ab

	0.055 index

	TPOAb

	(-)

	TgAb

	(-)

	HLA-DRB1
	*0301/*0401

	HLA-DQB1

	*0201/*0302


HbA1c: Hemoglobin A1c; ZnT8Ab: Zinc transporter-8 autoantibodies; TPOAb: Thyroid peroxidase antibody; TgAb: Thyroglobulin antibody.
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Figure 1 Time course of anti-islet autoantibodies and anti-thyroid antibodies. Dotted lines indicate the cut-off values of antibodies. The levels of IA-2A and ZnT8A were expressed as SDS. IA-2A: Insulinoma-associated antigen-2 autoantibodies; ZnT8A: Zinc transporter-8 autoantibodies; SDS: Standard deviation score.
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