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Diabetes Mellitus in a Patient With
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Syndrome Under Euthyroid
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Type 1 diabetes mellitus (T1DM) is often complicated with some other autoimmune disorders.
The complication of various autoimmune disorders is known as autoimmune polyglandular
syndrome (APS). Once autoimmune thyroid disease develops, various autoimmune diseases
canalso occur. Such phenomenaare classified as APS types 3Ato 3D. Inthis report, we show
the onset of TIDM in a patient with ulcerative colitis (UC) and Sjogren’s syndrome. The most
important and interesting point in this case is that, if we did not check her thyroid-associated
antibodies, we could not have diagnosed her as APS. From the data of this case, we assumed
that the patient suffered from APS type 3A, 3B, and 3D variants. This case pointed out very
clearly the importance of testing for thyroid-associated antibodies under various autoimmune
disease conditions even if the thyroid hormone levels are euthyroid. Moreover, based on the
strong linkage between inflammatory bowel disease and T1DM and the compatibility with
both TIDM and APS type 3, we think it is possible that Hashimoto’s disease is present under
complicated conditions together with UC and T1DM. It would be important to repeatedly
check for thyroid-associated antibodies even in euthyroid patients, especially under various
autoimmune disease conditions.

Keywords: type 1 diabetes mellitus, autoimmune polyglandular syndrome (APS), ulcerative colitis, Sjogren’s
syndrome, euthyroid Hashimoto’s thyroiditis
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INTRODUCTION

Autoimmune polyglandular syndrome (APS) differs in their
component diseases, which are a group of syndromes comprising
a combination of endocrine and other autoimmune diseases, and in
the immunological features of their pathogenesis (1, 2). Four major
entities are recognized—APS types 1-4 and APS type 3—with type
3 being the most common type (3). While the coexistence of
autoimmune Addison’s disease defines classification into APS
types 1, 2, and 4, APS type 3 does not include adrenal failure.
Type 1 diabetes mellitus (T1IDM) is often complicated with some
other autoimmune disorders. The complication of various
autoimmune disorders is known as APS (1). APS type 3A consists
of T1IDM and autoimmune thyroid diseases such as Basedow’s
disease and Hashimoto’s thyroiditis. However, once autoimmune
thyroid disease develops, various autoimmune diseases can also
occur. Such phenomena are classified as APS types 3A to 3D (2). It
should be noted that, differently from the initial observations where
APS constituted only of clinical autoimmune diseases, presently,
APS can also be diagnosed in the presence of one or more clinical
and one or more subclinical or potential (e.g., only positive for
autoantibodies) autoimmune diseases (4).

Ulcerative colitis is an inflammatory bowel disease (IBD) that
causes inflammation and ulcers in the digestive tract, and one
possible cause considered is an immune system malfunction,
although the exact cause of ulcerative colitis (UC) remains
unknown. Interestingly, several studies have reported a strong
linkage between IBD and TIDM. It has been suggested that these
two diseases share similar immune-mediated pathogenesis, which
indicates a potential epidemiologic association (5-7).

In this report, we show the onset of TIDM in a patient with
UC and Sjogren’s syndrome. Interestingly, the patient’s
antibodies for Hashimoto’s thyroiditis [thyroid peroxidase
antibody (TPOAb) and thyroglobulin antibody (TgAb)] were
of high titers, although her thyroid hormone levels were
euthyroid. From these results, we assumed that she suffered
from APS type 3A, 3B, and 3D variants.

CASE DESCRIPTION

A 53-year-old Japanese woman was referred to our hospital for
hyperglycemia, where she underwent lower gastrointestinal
endoscopy for UC. Her medical history included UC at age 18, and
she had repeated remissions and exacerbations. She was taking
1,200-3,600 mg/day of 5-aminosalicylic acid, when necessary. In
addition, she was diagnosed with Sjogren’s syndrome at age 51.
Schirmer’s test did not show deficient tear production, which had
wetting of 6 mm. Since she did not have sicca symptoms, she was not
given medication. Her height, body weight, and body mass index
were 154.1 cm, 53.5 kg, and 22.5 kg/m?, respectively. Her vital signs
were as follows: temperature, 36.4°C; blood pressure, 134/84 mmHg;
heart rate, 67 bpm; and oxygen saturation, 97% (room air). As shown
in Table 1, the patient’s diabetes-associated data were as follows:
plasma glucose (PG), 385 mg/dl; glycated hemoglobin, 11.3%;
glycoalbumin, 31.8%; plasma insulin (PI), 1.2 pU/ml; and C-

peptide immunoreactivity (CPR), 3.7 ng/ml. Ketone body was not
detected. In addition, autoimmune markers of diabetes mellitus were
as follows: anti-glutamic acid decarboxylase (GAD) antibody,
16,878.7 U/ml; anti-insulinoma-associated antigen 2 antibody,
negative; anti-islet cell antibody, negative; anti-zinc transporter 8
antibody, negative; and anti-insulin antibody, negative. Since her
anti-GAD antibody was positive and her insulin secretion was
markedly suppressed, this patient was diagnosed with T1IDM and
insulin therapy was started. Anti-nuclear antibody (ANA), anti-SS-
A/Ro antibody, anti-SS-B/La antibody, and rheumatoid factor (RF)
were all positive [ANA, 105(+); anti-SS-A/Ro, 2256 U/ml; anti-SS-B/
La, 16.3 U/ml; RF, 165 IU/ml]. Renal function, liver function, and
other endocrine hormone levels were within the normal range. Since
she was diagnosed with UC, Sjogren’s syndrome, and T1DM at that
time, we examined other thyroid-associated antibodies even though
she was euthyroid [thyroid-stimulating hormone (TSH), 1.649 uIU/
ml; free triiodothyronine (FI3), 3.18 pg/ml; and free thyroxine (FT4),
0.92 ng/dl]. TPOAD and TgAD were elevated to high titers (=600 and
277.5 TU/ml, respectively) (Table 2). Ultrasound examination of the
thyroid revealed that the thyroid gland was not hypervascular and
was slightly low and hetero-echo, although it was not enlarged. As she
had various autoimmune disorders, such as euthyroid Hashimoto’s
thyroiditis, UC, Sjogren’s syndrome, and T1DM, she was diagnosed
with APS type 3A, 3B, and 3D variants. The results of human
leukocyte antigen (HLA) DNA typing were as follows: DRBI 04:05,
12:02; DQBI 03:01, 04:01. These were also compatible with TIDM
and APS type 3 (7). Hyperglycemia was gradually resolved with
insulin therapy (6 U/day of insulin aspart and 3 U/day of
insulin degludec).

We examined her insulin secretion level with 75 g oral glucose
tolerance test (OGTT) and glucagon stimulation test (GST) after
reduction of glucose toxicity. The OGTT (75 g) results were as
follows (Figure 1A): fasting, PG = 105 mg/dl, PI = 1.6 pU/ml;
30 min, PG = 229 mg/dl, PI 12.9 pU/ml; 60 min, PG = 236 mg/
dl, PI = 14.1 pU/ml; 90 min, PG = 218 mg/dl, PI = 14.1 pU/ml;
120 min, PG = 203 mg/dl, PI = 14.1 pU/ml. We calculated the
change in C-peptide immunoreactivity (ACPR) by subtracting
fasting CPR (PG = 111 mg/dl, PI = 2.1 nU/ml, CPR = 1.0 ng/ml)
from the CPR result at 6 min after injection of 1 mg glucagon
(PG =121 mg/dl, PI = 8.5 uU/ml, CPR = 1.5 ng/ml). The ACPR
was 0.5 ng/ml (Figure 1B). Both 75 g OGTT and GST revealed
that her insulin secretory capacity was decreased, although it
was not exhausted.

DISCUSSION

Herein, we reported a case of onset of TIDM in a patient with
UC complicated with Sjogren’s syndrome. Interestingly, her
thyroid-associated antibodies (TPOAb and TgAb) showed
high titers, even though her thyroid hormone levels were
euthyroid. This result meant that, if we did not examine the
thyroid-associated antibodies, this patient (with T1IDM + UC +
Sjogren’s syndrome) would have been diagnosed as APS type 4.

In 1980, Neufeld and Blizzard organized and classified these
clinical clusters into four main types defined as APS, which are
summarized in Table 3 (8). The coexistence of autoimmune
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TABLE 1 | Laboratory data at the onset of type 1 diabetes mellitus in this patient.

Variable

Result

Reference range

Variable

Result

Reference range

Peripheral blood

White blood cells (/ul) 3,340 3,300-8,600
Red blood cells (x10%/ul) 446 386-492
Hemoglobin (g/dl) 12.9 11.6-14.8
Hematocrit (%) 38.0 35.1-44.4
Platelets (x10%/u) 22.6 15.8-34.8
Blood biochemistry

Total protein (g/dl) 7.8 6.6-8.1
Albumin (g/dl) 4.3 41-5.1
Globulin (g/dl) 3.5 2.2-3.4
Total bilirubin (mg/dl) 0.9 0.4-15
Direct bilirubin (%) 16 30-52
AST (UL) 22 13-30
ALT (UL 14 7-23
LDH (UL) 163 124-222
ALP (U/L) 288 106-322
¥-GTP (U/L) 22 9-32
BUN (mg/dl) 16 8-20
Creatinine (mg/dl) 0.69 0.64-0.79
Uric acid (mg/dl) 4.3 2.6-5.5
Amylase (ug/dl) 129 44-132
CRP (mg/dl) 0.06 <0.14
Sodium (mmol/L) 142 138-145
Potassium (mmol/L) 3.6 3.6-4.8
Chloride (mmol/L) 106 101-108
IP (mg/dl) 3.9 2.7-4.6
Calcium (mg/dl) 9.0 8.8-10.1
Magnesium (mg/dl) 2.0 1.9-26

Diabetes and lipid marker

Plasma glucose (mg/dl) 385
plasma insulin (WU/ml) 1.2 1.84-12.2
CPR (ng/ml) 3.70 0.61-2.09
Hemoglobin A1c (%) 1.3 4.6-6.2
Glycoalbumin (%) 31.8 12.4-16.3
Total cholesterol (mg/dl) 159 142-248
LDL cholesterol (mg/dl) 40 65-139
HDL cholesterol (mg/dl) 55 40-90
Triglyceride (mg/dl) 87 40-149
Endocrine marker
TSH (WU/mi) 1.649 0.400-6.000
Free triodothyronine (pg/ml) 3.18 2.5-4.20
Free thyroxine (ng/dl) 0.92 0.80-1.60
ACTH (pg/ml) 31.4 7.2-63.3
Cortisol (ug/dl) 15.3 4.5-21.1
DHEA-S (ug/dl) 121 13-154
Aldosterone (pg/ml) 174 4.0-82.1
Renin activity (hg mi~' h™") 0.7 0.2-3.9
Urinary test
Urinary pH 7.0 5.0-7.5
Urinary protein - -
Urinary sugar 3+ -
Urinary ketone body 1+ -
Urinary bilirubin - -
Urinary blood - -

AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; y»GTP, yglutamyl transpeptidase; BUN, blood urea nitrogen; CRP, C-reactive protein; IP, inorganic phosphorus;

CPR, C-peptide immunoreactivity; LDL, low-density lipoprotein; HDL, high-density lipoprotein; TSH, thyroid-stimulating hormone; ACTH, adrenocorticotropic hormone; DHEA-S, dehydroepiandrosterone sulfate.
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TABLE 2 | Disease-specific antibodies and HLA DNA typing in this subject.

Variable

Anti-glutamic acid decarboxylase Ab (U/ml)
Anti-insulinoma-associated protein 2 Ab (U/ml)
Ant-islet cell Ab (JDF unit)

Anti-zinc transporter 8 Ab (U/ml)

Anti-insulin Ab (nU/ml)

Anti-nuclear Ab

Rheumatoid factor (U/ml)

Anti-ds-DNA Ab (1U/ml)

Anti-ribonucleoprotein Ab (U/ml)

Anti-Smith Ab (U/ml)

Anti-Scl-70 Ab (U/ml)

Anti-centromere Ab (index)

Anti-Jo-1 Ab (U/ml)

Lupus anticoagulant

Anti-cardiolipin immunoglobulin G Ab (U/ml)
Anti-cardiolipin 2-glycoprotein | Ab (U/ml)
Anti-SS-A/Ro Ab (U/ml)

Anti-SS-B/La Ab (U/ml)

Anti-cyclic citrullinated peptide Ab (U/ml)
Matrix metalloproteinase-3 (ng/ml)
Myeloperoxidase—anti-neutrophil cytoplasmic antibody (U/ml)
Proteinase 3-antineutrophil cytoplasmic antibody (U/ml)
Anti-aminoacyl-tRNA synthetase Ab
Antimitochondrial M2 antibody
Anti-thyrotropin receptor Ab (IU/L)

Anti-thyroid stimulating Ab (%)

Anti-thyroid peroxidase Ab (IU/ml)
Anti-thyroglobulin Ab (IU/ml)

HLA DNA typing

HLA, human leukocyte antigen; Ab, antibody; JDF, Juvenile Diabetes Foundation.

Addison’s disease is defined as APS types 1, 2, and 4. In
addition, the prevalence rates of clinical autoimmune diseases
in a cumulative population with autoimmune Addison’s disease
were: IBD, 2.4%; Sjogren’s syndrome, 2.4%; T1DM, 1.2%-
20.4%; and Hashimoto’s thyroiditis, 3.7%-32% (2). On the
other hand, the characteristics of APS type 3 are shown in
Table 4. This condition is characterized by autoimmune
thyroiditis along with other organ-specific autoimmune
diseases. Our patient was diagnosed with the APS type 3A,
3B, and 3D variants together with euthyroid Hashimoto’s
thyroiditis. Moreover, comparison of the prevalence rates
between TPOAD and TgAb in healthy controls showed values
of about 1.2%-27.8% and 1.2%-30%, respectively, in various
places in different countries (9). Since her TPOAb and TgAb
were of very high titers, she was diagnosed with euthyroid
Hashimoto’s thyroiditis, even though she suffered from
potential Hashimoto’s thyroiditis.

UC is an IBD and a chronic autoimmune condition affecting
the gastrointestinal tract as the pathogenesis mechanism (10),
although various genetic and environmental factors have been
implicated in UC susceptibility (11). It is therefore important to
understand the relationship between IBD and T1DM in clinical
practice. Genetic research revealed a linkage between IBD and
T1DM and identified that both share risk variants at 20 loci,
which is 10 times higher than that expected by chance (12).
Most of the overlap genes were related to inflammatory

Result Reference range
1,6878.7 <5.0
Negative 0-0.3
Negative <1.25
Negative <15.0

<125.0 <125.0

105 (+) <20.0

165 0-15
<10 0-12
<2.0 <10.0
3.0 <10.0
1.8 <10.0
<5.0 (-) <10.0
2.6 <10.0
1.07 <13
<1.2 <3.5
<8 <10
>256 Negative
16.3 Negative
<0.5 <4.5
50.3 17.3-69.7
<1.0 <3.5
1.3 <3.5
6.3 negative <25.0
<1.5 negative <7.0
<1.0 <1.0
110 0-120
>600 <16.0
277.5 <28.0

DRB1 04:05, 12:02
DQBT1 03:01, 04:01

response, which strongly indicated that the two diseases share
similar immune-mediated pathogenesis (12, 13), although the
mechanisms of the immunological pathogenesis of the linkage
between IBD and T1DM are unknown. On the other hand,
some clinical research studies and meta-analyses have
identified the association between IBD and T1DM (13-15).
Although it is unclear whether UC is a chronic autoimmune
condition, Betterle et al. recently included UC, Crohn’s disease,
celiac disease, and autoimmune pancreatitis as gastrointestinal
autoimmune diseases in the classification of APS type 3B (4).
Considering that thyroid autoimmune disease (in clinical,
subclinical, or potential form) can be the most frequent disease
associated with any other autoimmune diseases, we examined
TPOAb and TgAb despite the presence of a normal thyroid
function in a patient with multiple autoimmune diseases. On the
basis of this investigation, we identified a potential combination of
multiple variants of APS type 3. In this case, she suffered from APS
type 3A, 3B, and 3D variants because she experienced the onset of
T1DM and had thyroid autoantibodies.

The most important and interesting point in this case is that,
if we did not check her thyroid-associated antibodies, we could
not have diagnosed her with APS. Generally, when the thyroid
hormone levels are euthyroid, thyroid-associated antibodies are
not measured. However, our patient suffered from UC and
Sjogren’s syndrome during the onset of T1DM, suggesting that
she had various autoimmune disease conditions. In addition, her
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HLA DNA typing results showed DRBI 04:05 and DQBI 04:01,
which were also compatible with both TIDM and APS type 3
(16). This case pointed out very clearly the importance of
measuring thyroid-associated antibodies under various

Plasma Glucose ( mg/dL )

Plasma Glucose ( mg/dL )

—@— Glucose --{]-- Insulin
250 20
200
15
U ETTTEN u SRR _
(i d
150 , g
$ F10 <
£
100 - > =S
J [}
N £
-5
50 ..’
0
0 0
0 30 60 920 120
(min)
—@— Glucose —A— C-peptide
=={J== Insulin
125 10
120 8
-~ 3
<4 E
115 6 E 5
oD c
8 ~
~ (]
c B
— -
110 5 4 S o
2 g
- o
105 2
e ——-—
k-~
100 0
0 6
(min)

FIGURE 1 | (A, B) Oral glucose tolerance test (OGTT, 75 g) (A) and glucagon stimulation test (GST) (B) after reduction of glucose toxicity. Both the 75 g OGTT and

GST results revealed that the patient’s insulin secretory capacity was decreased, although not exhausted.

autoimmune disease conditions even if the thyroid hormone
levels are euthyroid. Moreover, based on the strong linkage
between IBD and T1DM and the compatibility with both
T1DM and APS type 3, we think it is possible that
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TABLE 3 | Classification of autoimmune polyglandular syndrome (APS) according to Neufeld and Blizzard (2, 4, 8).

APS type 1 Chronic candidiasis, chronic hypoparathyroidism, autoimmune Addison’s disease (at least two present)

APS type 2 Autoimmune Addison’s disease + autoimmune thyroid diseases and/or type 1 diabetes mellitus (Addison’s disease must always be present)

APS type 3 Thyroid autoimmune diseases + other autoimmune diseases (excluding autoimmune Addison’s disease, hypoparathyroidism, and chronic candidiasis)
APS type 4 Two or more organ-specific autoimmune diseases (which do not fall into type 1, 2, or 3)

TABLE 4 | Characteristics of autoimmune polyglandular syndrome (APS) type 3 (2, 4).

Autoimmune thyroid diseases

Hashimoto’s thyroiditis
Asymptomatic autoimmune thyroiditis

Graves’ disease

Idiopathic myxedema
Endocrine ophthalmopathy

+ + + +
Type 1 diabetes mellitus Chronic atrophic gastritis Vitiligo SLE or DLE
Hirata’s disease Pernicious anemia Alopecia Mixed connective tissue disease

Lymphocytic hypophysitis Celiac disease

POF Chronic inflammatory bowel diseases

Autoimmune hepatitis
Primary biliary cirrhosis

Rheumatoid arthritis
Seronegative arthritis
Systemic sclerosis
Sjogren’s syndrome
Werlhof syndrome
Antiphospholipid syndrome
Vasculitis

Myasthenia gravis
Stiff-man syndrome
Multiple sclerosis

3A 3B

3C 3D

POF, premature ovarian failure; SLE, systemic lupus erythematosus; DLE, discoid lupus erythematosus.

Hashimoto’s disease is present under complicated conditions
together with UC and T1DM.

CONCLUSION

Taken together, it should be noted that a patient can sufter from APS
type 3A, 3B, and 3D variants. In addition, if we did not check our
patient’s thyroid associated antibodies, we could not have diagnosed
her with the correct APS variation. Therefore, it is important that all
clinicians who follow patients with one or more autoimmune
diseases must examine the thyroid associated antibodies
regardless of the presence or absence of a thyroid dysfunction, at
least once (or, if possible, repeatedly as much as costs permit).
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