
Insulin autoimmune syndrome induced by
methimazole in a Korean girl with Graves’ disease

Case report

Hypoglycemia was detected in a 15-year-old girl due to loss of consciousness. She was 
diagnosed with Graves’ disease and was being treated with methimazole for the past 
4 months. A paradoxically increased insulin levels was found when she suffered from 
the hypoglycemic episode. An imaging study showed no mass lesion in the pancreas, 
and insulin antibodies were found in the serum. She was diagnosed with insulin 
autoimmune syndrome. Her HLA typing was performed, and it revealed HLA-DRB1 
*04:06. The patient was treated with a corticosteroid for 2 months. After discontinuing 
the steroid, the insulin antibody titer decreased dramatically, and she did not have any 
episode of hypoglycemia since. This is the first report of insulin autoimmune syndrome 
in a Korean girl, and we have revealed the connection between HLA type and insulin 
autoimmune syndrome in Korea.  
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Introduction

Hypoglycemia is rare in childhood. However, delay in the diagnosis or inadequate 
management of hypoglycemia during childhood may be more harmful to a developing 
brain1). Insulin autoimmune syndrome or Hirata disease is a rare condition characterized by 
hyperinsulinemic hypoglycemia associated with a high titer of antibodies against endogenous 
insulin in the absence of pathologic abnormalities of the pancreatic islets and exposure 
to exogenous insulin2). The majority of cases of insulin autoimmune syndrome have been 
reported in Japan2). A history of other autoimmune disorders, particularly Graves’ disease, 
and treatment with sulfhydryl medications, particularly methimazole, is common in insulin 
autoimmune syndrome. 

In this paper, we report a 15-year-old girl with fasting hypoglycemia, hyperinsulinemia, and 
a high titer of anti-insulin antibodies due to drug-induced autoimmune hypoglycemia. This 
report is the first case of insulin autoimmune syndrome in adolescents in Korea.  

Case report

A 15-year-old girl was found to have markedly decreased plasma glucose level (30 mg/dL) 
resulting in loss of consciousness. She was admitted to Inje University Busan Paik Hospital 
for further investigation and treatment. It was her first hypoglycemic episode. She was 
diagnosed with Graves’ disease four months prior. And is being treated with methimazole and 
propranolol since then. Except for Graves’ disease, there was no specific past medical history. 

The physical exam was unremarkable, except for the patient having a grade II goiter and mild 
exophthalmos. Laboratory investigations initially revealed high serum glucose levels (210 mg/
dL), but fasting hypoglycemia was later detected. The fasting blood sugar was 39 mg/dL (normal 
range, 70 to 100 mg/dL), with an insulin level of 238.2 μU/mL (2.6 to 24.9 μU/mL) and a 
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C-peptide level of 8.46 ng/dL (1.1 to 4.4 ng/mL). At the time of 
the hypoglycemia, her cortisol level was 16.89 μg/dL, growth 
hormone level was 20.4 ng/mL, and serum ketone was negative. 
Further laboratory studies showed a normal complete blood 
count, normal electrolytes, and normal renal and liver function 
tests. The thyroid function test was abnormal: free T4 2.81 ng/
dL, T3 171.2 ng/dL, thyroid-stimulating hormone ＜0.005 μIU/
mL, thyroglobulin Ab ＞4,000 IU/mL (normal, ＜115 IU/mL), 
antimicrosomal antibody 88.72 IU/mL (normal, ＜34 IU/mL), 
TBII 49.1% (normal, ＜15%), and thyroid-stimulating antibody 
874.6% (negative, ＜140%).

No antiglutamic acid decarboxylase antibodies, nor anti-islet 
cell antibodies were detected.  Hemoglobin A1c of 5.4% were 
revealed. Anti-insulin antibody titer of ＞100 U/mL (normal, 
＜5 U/mL) was detected. Oral glucose tolerance test was 
performed due to the fluctuating blood glucose levels, but the 
result was normal. 

Computed tomography of the abdomen was negative for 
a pancreatic tumor. Based on the episodes of hypoglycemia 
accompanied by extremely high levels of insulin, C-peptide, and 
the presence of anti-insulin antibodies to endogenous human 
insulin, the patient was diagnosed with insulin autoimmune 
syndrome. Since she has been taking methimazole; an insulin 
autoimmune syndrome related to methimazole was suspected. 
The serologic typing of HLA alleles showed that the patients was 
HLA-DRB1*04:06. 

She was started on oral hydrocortisone 50 mg/m2, with slow 
tapering over 2 months. The patient responded well to the 
treatment, with resolution of the hypoglycemia and a decrease 
in the insulin autoantibody titers (Fig. 1). Because propyl-
thiouracil can induce hepatotoxicity in Graves’ disease, she 
continued to take methimazole. Even though she continued 
to use methimazole for her Graves’ disease, her anti-insulin 
antibody titer decreased to 14 U/mL (normal, ＜5 U/mL) one 
month after stopping the hydrocortisone, and she never had 

hypoglycemia again. 

Discussion

Insulin autoimmune syndrome was first described by Hirata 
in 19703). It is characterized by episodes of hyperinsulinemic 
hypoglycemia that occur most often postprandially. In Japan, 
insulin autoimmune syndrome is the third leading cause of 
severe hypoglycemia after insulinoma and extrapancreatic 
neoplasm4). However, it is extremely uncommon in Western 
countries5).

Most of the patients diagnosed with insulin autoimmune 
syndrome have associated comorbidities or exposure to 
various medications. In non-Asian patients, this syndrome 
is often associated with rheumatologic disease, such as 
systemic lupus erythematosus or rheumatoid arthritis. Some 
insulin autoimmune syndrome patients have an underlying 
hematologic disease, such as benign monoclonal gammopathy 
or multiple myeloma5).

In approximately 47% of  non-Asian patients, insulin 
autoimmune syndrome appears to be triggered by exposure to 
different medications (captopril, penicillamine, pyritinol, carbi-
mazole, imipenem, propylthiouracil, hydralazine, procainamide, 
isoniazid, and penicillin G), except for medications containing 
a sulfhydryl group. However, a clear connection between 
medications containing a sulfhydryl group and the occurrence 
of insulin autoimmune syndrome was revealed in Japanese 
cases5). Approximately 41% of Asian patients with insulin 
autoimmune syndrome were exposed to medications containing 
a sulfhydryl group. A relationship between methimazole, which 
contains a sulfhydryl group, for the treatment of Graves’ disease 
and insulin autoimmune syndrome is well known6). However, 
other Japanese patients developed insulin autoimmune synd-
rome in response to tolbutamide, gold thioglucose, interferon 
alpha, steroids, antihypertensive drugs (captopril and diltiazem), 
nonsteroidal anti-inflammatory drugs (loxoprofen sodium 
and diclofenac sodium), and tolperisone3,4). A case of insulin 
autoimmune syndrome associated with the use of alpha-lipoic 
acid was reported in 20077). In this case, our patient was also 
diagnosed with Graves’ disease and had been treated with 
methimazole. 

Insulin autoimmune syndrome is a disorder that is strongly 
associated with HLA8). An association of insulin autoimmune 
syndrome with HLA-DR4 was described, and most HLA-DR4-
positive patients with insulin autoimmune syndrome possess 
HLA-DRB1*0406, which is rare in Caucasians8). It is well known 
that Graves’ disease patients who carry DRB1*0406 developed 
insulin autoimmune syndrome after they took methimazole9). 
The DRB1*0406 allele appears to play an important role in 
presenting insulin peptides to T cells10). Matsushita et al.11) 
indicated that a reducing compound, such as methimazole, 
may cleave the disulfide bond in vivo and allow the DRe  cleave 
the disulfide bond i-presenting cells to bind much of the 
linear fragment of the insulin A chain, which may lead to the 
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Fig. 1. Blood glucose level in the patient. There were fluctuations of blood 
glucose levels from hypoglycemia (39 mg/dL) to hyperglycemia (up to 321 mg/
dL). After taking oral hydrocortisone, the variability of blood glucose levels was 
decreased. During tapered hydrocortisone, there was no hypoglycemia.
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activation of self insulin-specific T helper cells. Our patient also 
had the DRB1*0406 allele. 

Although hypoglycemic episodes are the most important 
and impressive phenomena of insulin autoimmune syndrome, 
hyperglycemia may paradoxically occur immediately following 
a meal or oral glucose challenge. Moreover, a few insulin auto-
immune cases manifested as diabetic ketoacidosis followed 
by recurrent hypoglycemia12). The hyperglycemia is caused by 
insulin antibodies binding to the insulin secreted in response to 
rising blood glucose levels after a meal. This binding reduces the 
availability of the secreted insulin for the receptors in the liver 
and peripheral tissues, resulting in hyperglycemia and further 
insulin secretion5). Fluctuations of blood glucose levels from 
hypoglycemia to hyperglycemia were also present in our patient, 
but her hemoglobin A1c was in the normal range, and the oral 
glucose tolerance test was normal.

In the majority of  patients, hypoglycemia improves or 
resolves completely. Most patients are treated for symptomatic 
hypoglycemia. The first line of treatment is low-carbohydrate 
meals to prevent postprandial hypoglycemia. Some patients 
are treated with steroids, primarily oral prednisone. Other 
medications, such as acarbose, somatostatin, and diazoxide, 
have been tried, with variable results. In some cases in which 
hypoglycemia was induced by medication, discontinuing the 
suspected drug led to resolution of the symptoms5). Our patient 
was treated with oral steroids, resulting in the resolution of 
hypoglycemia and decreased the insulin antibody titer. Despite 
continuing to take methimazole, the patient’s insulin antibody 
titer was decreased, and no hypoglycemic episode appeared. 
There was one report similar to our case. Okabe et al.13) 
reported a patient with Graves’ disease and insulin autoimmune 
syndrome that continued the methimazole treatment. The 
insulin antibody titer was reduced and hypoglycemic epi-
sodes disappeared. In that report, they suggested that the 
disappearance of hypoglycemic symptoms may be due to the 
immunomodulatory effect of methimazole. However, more 
studies are needed regarding the continued use of methimazole 
in insulin autoimmune syndrome patients with Graves’ disease. 

In Korea, there have been several reports regarding insulin 
autoimmune syndrome14,15). All cases were reported in adults. 
Two cases were associated with the use of methimazole for 
Graves’ disease16,17), one case was associated with N-acetylcys-
teine, which contains a sulfhydryl group15), and one case was 
associated with alpha-lipoic acid18). Only one report revealed a 
connection with HLA-DR typing in Korea18).

This is the first report of insulin autoimmune syndrome 
related to methimazole in Korean adolescents. Our patient had 
the DRB1*0406 allele, which is related to insulin autoimmune 
syndrome. Her hypoglycemic event was successfully treated 
with a steroid, while she continued to take methimazole.
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