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Abstract

Background: Autoimmune polyglandular syndrome (APS) is an 
autoimmune disease that involves multiple organ failure. In APS3, 
autoimmune thyroid disease occurs with other autoimmune diseases, 
but not with Addison disease. APS3a is defined as APS3 including 
autoimmune diabetes. The information about clinical backgrounds of 
APS3a is very limited. We studied to understand clinical, endocrino-
logical and immunological characteristics of Japanese patients with 
APS3a.

Methods: We reviewed our previously published case reports about 
APS3a, and picked up patients with type 1 diabetes and autoimmune 
diabetes, who showed the positivity for anti-glutamic acid decarboxy-
lase antibody (anti-GAD ab) or anti-islet antigen 2 antibody (anti-IA2 
ab) or anti-thyroglobulin antibody (anti-TG ab) or anti-thyroid per-
oxidase antibody (anti-TPO ab) or anti-thyroid stimulating hormone 
receptor antibody (anti-TR ab) between January 2010 and January 
2016. We collected data including age, sex, anti-GAD ab, anti-IA2 ab, 
HbA1c, serum fasting C-peptide immunoreactivity (CPR), urinary 
CPR, treatment for diabetes, anti-TPO ab, anti-TG ab, anti-TR ab, 
thyroid stimulating hormone (TSH), free triiodothyronine (fT3), free 
thyroxine (fT4), findings of thyroid ultrasonography and treatment for 
thyroid diseases.

Results: Present study revealed a remarkable female predomi-
nance in APS3a. Among patients with autoimmune diabetes, slow-
ly progressive insulin-dependent diabetes mellitus (SPIDDM) was 
the most common type of diabetes, and almost 80% of patients 
with APS3a showed the positivity for anti-GAD ab. Among pa-
tients with autoimmune thyroid diseases, almost 80% of patients 
had possible Hashimoto thyroiditis. Almost 70% of patients with 
APS3a showed the positivity for anti-TPO ab. Almost 20% of 

APS3a patients had possible Grave’s disease, and 83% of patients 
with possible Grave’s disease showed overt Grave’s disease. In pa-
tients with possible Grave’s disease, the positive rate of anti-TR 
ab was 100%.

Conclusion: We revealed clinical, endocrinological and immunologi-
cal characteristics of patients with APS3a in Japan.

Keywords: Autoimmune polyglandular syndrome 3a; Insulin; Thy-
roid diseases; Type 1 diabetes

Introduction

Autoimmune polyglandular syndrome (APS) was defined as 
an autoimmune disease that involves multiple organ failure 
[1, 2]. APS was classified into four types, and APS types 1, 
2 and 4 include autoimmune adrenalitis, Addison disease, as 
major components of disease [3-5]. In APS3, autoimmune 
thyroiditis occurs with other autoimmune diseases, but not 
with Addison disease [3, 4]. APS3 is further classified into 
3a, 3b and 3c. APS3a, APS3b and APS3c are defined as APS3 
including autoimmune diabetes, pernicious anemia, vitiligo 
and alopecia as major components of disease, respectively 
[3, 4]. Autoimmune thyroid disease is the most common (> 
90%) organ-specific autoimmune disease that develops as a 
complication among patients with type 1 diabetes in Japan [5, 
6]. Therefore, APS3a may be the most common type of APS 
in Japan.

Although case reports about APS3a including ours were 
found by the search using Pubmed [4, 7-9], the information 
about clinical backgrounds of APS3a is very limited. Only one 
article reported clinical and genetic characteristics of adult 
APS3, and we found one more article which reported the inci-
dence of APS3 in children with type 1 diabetes [10, 11].

To understand clinical, endocrinological and immuno-
logical characteristics of Japanese patients with APS3a, we 
reviewed and summarized our previous four case reports about 
APS3a at first. Furthermore, we showed clinical backgrounds 
of 26 Japanese patients with APS3a that we accumulated, and 
we analyzed data of these patients to find characteristic fea-
tures for APS3a in Japan.
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Materials and Methods

Review and summarization of our previously published 
case reports about APS3a

We reviewed four our previously published case reports about 
APS3a, and showed data about age, sex, type of diabetes, an-
ti-glutamic acid decarboxylase antibody (anti-GAD ab), the 
positivity for anti-thyroglobulin antibody (anti-TG ab) or anti-
thyroid peroxidase antibody (anti-TPO ab), thyroid function 
and other complication in 4 patients with APS3a.

Subjects

This study was approved by the Institutional Ethics Committee 
in National Center for Global Health and Medicine (NCGM-
G-001947-00), and was also performed in accordance with the 
Declaration of Helsinki.

We picked up patients with type 1 diabetes and autoim-
mune diabetes, who showed positivity for anti-GAD ab or an-
ti-islet antigen 2 antibody (anti-IA2 ab) or anti-TG ab or anti-
TPO ab or anti-thyroid stimulating hormone receptor antibody 
(anti-TR ab) between January 2010 and January 2016.

Data collection

We collected data including age, sex, anti-GAD ab, anti-IA2 
ab, HbA1c, serum fasting C-peptide immunoreactivity (CPR), 
urinary CPR, treatment for diabetes, anti-TPO ab, anti-TG ab, 
anti-TR ab, thyroid stimulating hormone (TSH), free triiodo-
thyronine (fT3), free thyroxine (fT4), findings of thyroid ultra-
sonography and treatment for thyroid diseases.

Definition of autoimmune thyroid diseases

Grave’s disease was defined as a history of primary hyperthy-
roidism with positive anti-TR ab, and Hashimoto thyroiditis 
was defined as having diffuse goiter and/or primary hypothy-
roidism with positive anti-TPO ab or positive anti-TG ab [12]. 
However, we have previously found a significant discrepancy 
between endocrinological phenotype and immunological phe-
notype in APS3a [4]. In present study, a history of primary hy-
perthyroidism with positive anti-TR ab was defined as overt 
Grave’s disease, and euthyroidism with positive anti-TR ab 
was defined as immunological Grave’s disease. We defined 
overt Grave’s disease and immunological Grave’s disease as 
possible Grave’s disease. Having diffuse goiter and/or pri-
mary hypothyroidism with positive anti-TPO ab or positive 
anti-TG ab was defined as overt Hashimoto thyroiditis, and 
the absence of diffuse goiter and/or primary hypothyroid-
ism with positive anti-TPO ab or positive anti-TG ab was 
defined as immunological Hashimoto thyroiditis. Subclinical 
hypothyroidism was diagnosed when peripheral thyroid hor-
mone levels were within normal reference laboratory range 
but serum TSH levels were mildly elevated [13]. We defined 
overt Hashimoto thyroiditis and immunological Hashimoto 
thyroiditis and subclinical hypothyroidism with positive anti-
TPO ab or positive anti-TG ab as possible Hashimoto thy-
roiditis.

Results

Table 1 shows clinical, endocrinological and immunological 
characteristics of four our previously reported Japanese pa-
tients with ASP3a [4, 7-9]. All patients were female, and age 
ranged from 53 to 84 years old. Type of diabetes in all patients 
was slowly progressive insulin-dependent diabetes mellitus 

Table 1.  Clinical, Endocrinological and Immunological Characteristics of Our Previously Reported Japanese Patients With Autoim-
mune Polyglandular Type 3a

Cases  
[Reference]

Age 
(years)/sex

Type of  
diabetes

Anti-GAD 
antibody

Urinary C-
peptide (μg/day)

Positivity for anti-TPO 
or anti-TG antibody

Thyroid  
function Other complication

Case 1 [4] 53/F SPIDDM 10,000 70 (+) Euthyroid Symptomatic Sjogren’s 
syndrome with anti-
SSA/Ro ab (+) and 
anti-SSB/La ab (+); 
asymptomatic RA with  
RF (+)

Case 2 [7] 83/F SPIDDM 3.2 9.1 (+) Treated by 
levothyroxine 
(25 μg/day)

MRHE

Case 3 [8] 68/F SPIDDM 34 52.9 (+) Euthyroid None
Case 4 [9] 84/F SPIDDM 65.2 < 0.3 (-) Treated by 

levothyroxine 
(50 μg/day)

Sarcoidosis, candidiasis, 
and liver cirrhosis due 
to autoimmune hepatitis

F: female; GAD: glutamic acid decarboxylase; MRHE: mineralocorticoid-responsive hyponatremia with the elderly; RA: rheumatoid arthritis; ref: refer-
ence; RF: rheumatoid factor; SPIDDM: slowly progressive insulin-dependent diabetes mellitus; TG: thyroglobulin; TPO: thyroid peroxidase. Normal 
ranges of anti-GAD antibody and urinary C-peptide are < 1.5 U/mL and 29.2 - 167.0 μg/day, respectively.
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(SPIDDM). Anti-GAD ab levels ranged widely from 3.2 to 
10,000 U/mL. Beta-cell function was preserved in two patients 
and was severely disturbed in two patients. Autoimmune thy-
roid disease in all patients was Hashimoto thyroiditis, and two 
patients showed euthyroidism and two patients were treated by 
levothyroxine. We found Sjogren’s syndrome, elevated rheu-
matoid factor, mineralocorticoid-responsive hyponatremia 
with the elderly (MRHE), sarcoidosis, candidiasis, and liver 
cirrhosis due to autoimmune hepatitis as complications of AP-
S3a.

We found 26 patients with APS3a. Clinical, endocrino-
logical and immunological data of our patients with APS3a are 
shown in Table 2. We summarized 26 patients’ data includ-
ing sex, type of diabetes or glucose intolerance, the positivity 
for diabetes-associated autoantibodies, treatment for diabetes, 
kinds and thyroid function of autoimmune thyroid diseases, 
and the positivity for thyroid-associated autoantibodies in pa-
tients with APS3a in Japan (Table 3).

Mean ± SD and range of age, HbA1c, and levels of anti-
GAD ab, anti-IA2 ab, serum fasting CPR, urinary CPR, anti-
TPO ab, anti-TG ab and anti-TR ab in patients with APS3a in 
Japan are shown in Table 4.

Discussion

We previously found and reported a significant discrepancy 
between endocrinological and clinical phenotype and immu-
nological phenotype in a female patient with APS3a [4]. In 
spite of her high level of anti-TPO ab and anti-TG ab, she did 
not show diffuse goiter and primary hypothyroidism. Further, 
in spite of remarkable high level of anti-GAD ab (10,000 U/
mL), her beta-cell function was preserved when she was di-
agnosed as having APS3a. After several months, she showed 
an insulin-dependent state. We also experienced a female 
patient showing the absence of diffuse goiter and primary 

Table 3.  Sex, Type of Diabetes or Glucose Intolerance, the Positivity for Diabetes-As-
sociated Autoantibodies, Treatment for Diabetes, Kinds and Thyroid Function of Autoim-
mune Thyroid Diseases and the Positivity for Thyroid-Associated Autoantibodies in Pa-
tients With Autoimmune Polyglandular Type 3a in Japan

Sex (male/female) 8/18
Autoimmune diabetes
  SPIDDM 15/26 (57.7%)
  Acute onset type 1 diabetes 6/26 (23.1%)
  Normal glucose tolerance 1/26 (3.8%)
  Anti-GAD antibody (+) 20/26 (76.9%)
  Anti-IA2 antibody (+) 8/26 (30.8%)
Treatment for diabetes
  Insulin 14/26 (53.8%)
  Insulin + OAD 2/26 (7.7%)
  Insulin + OAD + GLP-1 analog 1/26 (3.8%)
  OAD 6/26 (23.1%)
  Diet + exercise 2/26 (7.7%)
  No treatment 1/26 (3.8%)
Autoimmune thyroid diseases
  Possible Hashimoto thyroiditis 21/26 (80.8%)
  Overt Hashimoto thyroiditis 4/26 (15.4%)
  Subclinical hypothyroidism due to Hashimoto thyroiditis 2/26 (7.7%)
  Immunological Hashimoto thyroiditis 15/26 (57.7%)
  Anti-TPO antibody (+) 19/26 (73.1%)
  Anti-TG antibody (+) 15/26 (57.7%)
  Possible Graves’s disease 6/26 (23.1%)
  Overt Grave’s disease 5/26 (19.2%)
  Immunological Grave’s disease 1/26 (3.8%)
  Anti-TR antibody (+) 6/26 (23.1%)

 GAD: glutamic acid decarboxylase; GLP-1: glucagon-like peptide-1; IA2: islet antigen 2; OAD: oral 
anti-diabetic drug; SPIDDM: slowly progressive insulin-dependent diabetes mellitus; TG: thyroglobu-
lin; TPO: thyroid peroxidase; TR: thyroid stimulating hormone receptor.
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hypothyroidism with high level of anti-TPO ab and anti-TG 
ab [8]. Therefore, we defined the absence of diffuse goiter 
and/or primary hypothyroidism with positive anti-TPO ab or 
positive anti-TG ab as immunological Hashimoto thyroiditis. 
We also found an insulin-dependent female patient (urinary 
CPR < 0.3 μg/day) with positive anti-GAD antibody [9]. She 
has hypothyroidism treated by levothyroxine; however, both 
anti-TPO ab and anti-TG ab were negative. To grasp APS3a 
in detail, we picked up patients with type 1 diabetes and au-
toimmune diabetes showing the positivity for anti-GAD ab 
or anti-IA2 ab or anti-TG ab or anti-TPO ab or anti-TR ab as 
patients with APS3a. Both anti-GAD ab and anti-IA2 ab were 
negative in cases 24, 25 and 26 in Table 2; however, they 
were insulin-dependent and showed the positivity for anti-
TPO ab and anti-TG ab, and they were included in patients 
with APS3a.

Our previous reports [4, 7-9] and present study revealed 
a remarkable female predominance in APS3a, which agreed 
with previous reports [10, 11]. Among patients with auto-
immune diabetes, SPIDDM was the most common type of 
diabetes, and the positive rate of anti-GAD ab was higher 
than that of anti-IA2 ab. Almost 80% of patients with APS3a 
showed the positivity for anti-GAD ab. Almost 65% patients 
were treated by using insulin, and approximately 23% and 8% 
of patients were treated by oral anti-diabetic drugs and diet/

exercise, respectively. Serum and urinary CPR ranged widely 
from undetectable level to hyperinsulinemic level, suggest-
ing that patients with APS3a include insulin-dependent and 
hyperinsulinemic patients. These may be due to the predomi-
nance of SPIDDM as phenotype of diabetes in APS3a.

Among patients with autoimmune thyroid diseases, al-
most 80% of patients had possible Hashimoto thyroiditis. In 
patients with possible Hashimoto thyroiditis, immunological 
Hashimoto thyroiditis was the most common phenotype. The 
positive rate of anti-TPO ab was higher than that of anti-TG 
ab. Almost 70% of patients with APS3a showed the positivity 
for anti-TPO ab. Overt Hashimoto thyroiditis defined by hav-
ing diffuse goiter and/or primary hypothyroidism with positive 
anti-TPO ab or positive anti-TG ab was observed in only 15% 
of APS3a patients. Hashimoto thyroiditis may also progress 
slowly, which was supported by the predominance of SPID-
DM as phenotype of diabetes in APS3a.

Almost 20% of patients had possible Grave’s disease, and 
83% of patients with possible Grave’s disease showed overt 
Grave’s disease. In patients with possible Grave’s disease, the 
positive rate of anti-TR antibody was 100%.

In this study, 92.3% of APS3a patients showed the positiv-
ity for anti-GAD ab or anti-TPO ab, which suggests that the 
measurement of anti-GAD ab or anti-TPO ab is the useful tool 
to detect APS3a.

We have to mention the limitation of our study. Although 
APS3a is very rare, the number of subjects studied was small. 
To elucidate the pathogenesis of APS3a, further studies, pref-
erably with larger numbers of subjects, will be needed. Fur-
ther, we should follow up the untreated patients with positive 
diabetes and thyroid-associated autoantibodies.

Conclusion

We revealed clinical, endocrinological and immunological 
characteristics of patients with APS3a in Japan.
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