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ABSTRACT

Pregnancy and the postpartum period are associated with changes of the immune system. These changes might eventually result
in autoimmune diseases, such as Graves’ disease and type 1 diabetes mellitus, in the postpartum period. We describe a case of a
patient with gestational diabetes who developed both Graves’ disease and type 1 diabetes mellitus in the postpartum period. The
pathology of gestational diabetes (GDM) is close to that of type 2 diabetes mellitus. However, the present case emphasizes the
importance of screening and monitoring high-risk GDM patients for all available autoimmune antibodies throughout pregnancy and
the postpartum period, as GDM has a risk of developing into type 1 diabetes and multiple autoimmune diseases. In addition, only
Graves’ disease was transient, whereas type 1 diabetes mellitus remained permanent in the present case. Thus, the present case
shows etiological differences between these two autoimmune diseases. (J Diabetes Invest, doi: 10.1111/j.2040-1124.2010.00089.x,
2011)
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INTRODUCTION
Pregnancy induces physiological alternations including insulin
resistance and immunosuppression1. Gestational diabetes mell-
itus (GDM), which is close to type 2 diabetes mellitus, develops
in 2–6% of pregnancies2. In addition, a risk of developing auto-
immune diseases, such as type 1 diabetes mellitus and auto-
immune thyroid disease, increases in the postpartum period.
Classic type 1A diabetes is classified as autoimmune diabetes,
characterized by autoantibodies such as glutamic acid dehydro-
genase (GAD). Postpartum Graves’ disease is known to occur
and account for 10% of postpartum autoimmune thyroid dis-
ease (PPATS)3. In the present case report, we report a case of a
patient with gestational diabetes that is complicated with Graves’
disease and type 1 diabetes mellitus after delivery. Insulin
dependency remained almost a year after delivery, despite
normalization of thyroid function.

CASE REPORT
The present case was a 28-year-old woman with a family history
of type 2 diabetes. She presented with glucosuria in the 12th

week of pregnancy. Fasting plasma glucose level was 7.8 mmol/L
(140 mg/dL) in the 32nd week of pregnancy. She was then diag-
nosed with GDM and treated by diet modification. The baby
(3780 g bodyweight) was delivered by cesarean section in the
40th week of pregnancy. A month after delivery, the patient’s
postpartum evaluation of GDM was carried out. Her height was
163 cm, bodyweight was 54.0 kg and body mass index was 22.9.
She had no history of smoking or alcohol consumption. Physical
examination showed that her thyroid gland was swelling at a
degree of III and a diffuse goiter was detected by ultrasound
sonography. Laboratory tests showed 9.9 mmol/L (178 mg/dL)
fasting plasma glucose level, and 8.0% hemoglobin A1c (HbA1c).
Thyroid-stimulating hormone (TSH) level was 1.05 lU/mL, thy-
roid microsomal antigen (MCHA) was positive (1:1600). Liver
and renal function were normal. It has been concluded that the
patient had developed diabetes after delivery and had been
treated by dietary modification. Three months after delivery,
the patient presented with palpitations and finger tremor. On
laboratory examination, the free T4 level was 7.77 ng/dL and the
free T3 level was 26.3 pg/mL. TSH level was lower than
0.05 lU/mL and TSH receptor antibody (TRAb) was positive
(30.4%). She was diagnosed with postpartum thyroid dysfunc-
tion (Graves’ disease) and given propylthiouracil. After 6 months
from delivery, the patient showed poor glycemic control, and
high levels of urine and serum ketones. The patient’s plasma
glucose level was elevated to 24.6 mmol/L (443 mg/dL), HbA1c

level was 12.1% and serum C-peptide level was 0.47 ng/dL.
Anti-GAD antibody was 144 U/mL and insulin autoantibody
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was 6.1%. Based on these results, the patient was diagnosed with
type 1 diabetes and insulin therapy was initiated. After
11 months from delivery, TRAb became negative and thyroid
dysfunction showed remission. However, GAD remained posi-
tive and the patient is currently receiving insulin therapy.

The patient gave her written informed consent for publication
of the present case report in Journal of Diabetes Investigation.

DISCUSSION
GDM is defined as glucose intolerance with onset or first recog-
nition during pregnancy2. The physiological changes during
pregnancy include increase in insulin resistance, manifesting
GDM1. The initiating factor is likely to be increased periph-
eral insulin resistance of normal pregnancy, but in an attempt
to overcome the increased insulin resistance, relative pan-
creatic insufficiency develops. Thus, the pathology of GDM is
similar to type 2 diabetes2. It is known that women with
GDM have a considerable risk of developing type 2 diabetes
later in life2.

Pregnancy induces alterations in the immune system. This is
because the fetus continuously needs protection against the
mother’s immunological system1. After delivery, the immune
response is accelerated by a rebound phenomenon. This
response is known to have a risk of causing autoimmune disease
including type 1 diabetes and autoimmune thyroid disease to
the mother1,3. Type 1 diabetes is thought to arise from an auto-
immune attack against the pancreatic b-cells, which leads to fail-
ure to regulate blood glucose levels. Usually, antibodies against
islets, insulin and GAD are found to be positive in patients4.

PPATS is a thyroid dysfunction occurring within the first year
after delivery5,6. It has been reported that 11–17% of women
experience thyroid dysfunction after delivery. Graves’ disease
after delivery is a PPATS7,8. Approximately 5% of these women
develop postpartum Graves’ disease9. The presence of antimicro-
somal antibodies, a family history of autoimmune disease and
insulin dependent diabetes are known to increase its risk4.
High-risk mothers for postpartum thyroid dysfunction are well
screened by MCHA and antithyroid therapy might be a good
choice for first-line therapy, as postpartum Graves’ hyperthy-
roidism is often transient7,8. Activation of the disease occurs
within 4 months postpartum 7,8. There was also a report show-
ing the development of both type 1 diabetes and Graves’ disease
after delivery10. The association of GAD with thyroid antibodies
might be explained by the fact that GAD is not exclusively pres-
ent in the brain and pancreas, but can also be found in the thy-
roid gland11. It has been reported that in patients with type 1
diabetes and Graves’ disease, HLA-DRB1*0405-DQB1*0401
haplotype was detected12,13 and T-helper 1 lymphocytes in
peripheral blood were reduced14. In addition, hyperthyroidism
might aggravate glucose intolerance by multiple mechanisms15.

In the case of our patient, although the pathological mecha-
nism of GDM is considered to be analogous to that of type 2
diabetes, GDM developed into type 1 diabetes with the presence
of islet antibodies. In the past, it has been reported that GDM

has a risk of developing into type 1 diabetes as well16. Järvelä
et al.17 reported that 4.6% of GDM developed into type 1 dia-
betes, whereas 5.3% developed into type 2 diabetes. They also
identified that young age (<30 years), the need for insulin treat-
ment during pregnancy, and positivity for islet cell antibodies
(ICA) and GAD conferred a high risk of progression to type 1
diabetes17. Füchtenbusch et al.18 suggested that b-cell autoanti-
bodies determined at delivery in GDM were highly predictive
for the development of type 1 diabetes in the postpartum period.
They reported that single antibody screening with GAD yielded
the highest sensitivity of 63%. However, by screening with all
three markers (GAD, ICA and antibodies to the protein tyrosine
phosphatase-related protein 2 molecule; IA2A), sensitivity can
be increased up to 82%. They also pointed out that women with
one or more pregnancies before the index pregnancy had a
higher risk for developing type 1 diabetes after delivery com-
pared with women who were in their first pregnancy18.

Usually, the examination of GAD antibodies is used for the
screening of type 1 diabetes in Japan. The aforementioned find-
ings emphasized the importance of screening and monitoring
high-risk GDM patients, not just after delivery, but during preg-
nancy and at delivery. In addition, the importance of checking
all available autoimmune antibodies in diagnosing type 1 diabe-
tes in GDM patients.

Interestingly in our case, TRAb became negative and thyroid
dysfunction showed remission, whereas still GAD remained
positive. The patient is currently receiving insulin therapy. Post-
partum Graves’ disease is usually transient. Although it is likely
that in the case of our patient both Graves’ disease and type 1
diabetes had a common cause, only Graves’ disease was tran-
sient whereas type 1 diabetes remained permanent. Thus, the
present case might show etiological differences between these
two autoimmune diseases. Management of diabetes might be
needed throughout pregnancy and the postpartum period.
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