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Insulin Autoimmune Syndrome – An After-Meal Roller Coaster Ride
Chee Koon Low,1 Hui Chin Wong,1 Saraswathy Apparow,2 Sy Liang Yong1

1Endocrine Unit, Department of Medicine, Hospital Tengku Ampuan Rahimah, Klang, Malaysia
2Endocrine Unit, Biochemical Genomic Research Centre, Institute for Medical Research, Kuala Lumpur, Malaysia

Abstract

Hypoglycemic disorders are rare in persons without diabetes, and clinical evaluation to identify its etiology can be 
challenging. We present a case of insulin autoimmune syndrome induced by carbimazole in a middle-aged Chinese 
man with underlying Graves’ disease, which was managed conservatively with a combination of dietary modification and 
alpha-glucosidase inhibitor.
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INTRODUCTION 

Hypoglycemic disorders are rare in persons without 
diabetes, and clinical evaluation to identify its etiology 
can be challenging. In a seemingly well individual, the 
differential diagnosis of hyperinsulinemic hypoglycemic 
disorders involves two main categories: Accidental, 
surreptitious or even malicious hypoglycemia and 
endogenous hyperinsulinism.1 The causes of endogenous 
hyperinsulinemic hypoglycemia include insulinoma, 
post-bariatric hypoglycemia, nesidioblastosis, and insulin 
autoimmune syndrome.2 We present an uncommon case 
of insulin autoimmune syndrome induced by carbimazole 
in a middle-aged Chinese man with underlying Graves’ 
disease, which was managed conservatively with a 
combination of dietary modification and alpha-glucosidase 
inhibitor. 
 
CASE 

A 57-year-old Chinese male was brought to the emergency 
department for syncope. He experienced palpitations, 
sweating and hand tremors before he passed out a few hours 
after finishing his meal. He denied chest pain or shortness 
of breath. There was no history of tongue biting or urinary 
incontinence. He had no fever or altered bowel habits. He 
reported unintentional weight loss of 5 kg in 2 months. 
His medical history was notable only for hyperthyroidism. 
He was prescribed carbimazole by a general practitioner. 
However, he took the medicine irregularly. He smoked and 
drank alcohol occasionally. He did not consume traditional 
remedies or recreational drugs. There was no family history 
of diabetes mellitus or malignancy. His sister also had a 
thyroid disorder.

His capillary blood glucose on arrival was 2.6 mmol/L. 
He regained consciousness promptly after being given 
intravenous glucose. His vital signs remained within 
normal limits. He did not appear septic or cachexic. He 
had no Cushingoid features or skin hyperpigmentation. 
Systemic examination was otherwise unremarkable. 

In the ward, he continued having recurrent symptomatic 
hypoglycemia, which happened either a few hours after 
food intake or during the fasting state, with capillary 
blood glucose levels ranging between 2.3 and 2.4 mmol/L. 
He required an intravenous 10% glucose infusion and 
was prescribed frequent, small portions of a complex 
carbohydrate diet.

Upon further questioning, the patient recollected similar 
symptoms had occurred several times prior to this event. 
His symptoms could either happen a few hours after eating 
food or during an empty stomach. 

His complete blood count, renal and liver function were 
within the normal range. Glycated hemoglobin was 5.8%. 
Thyroid-stimulating hormone (TSH) level was 0.01 mU/L 
[Normal value (NV): 0.48 – 4.17 mU/L] with free thyroxine 
(T4) level of 12.2 pmol/L (NV: 10.7 – 18.4 pmol/L). He 
had elevated thyroid autoantibodies with anti-thyroid 
stimulating hormone receptor (TSH) antibody level of 21.88 
IU/L (NV: < 1.75 IU/L) and anti-thyroid peroxidase antibody 
(TPO) of 9870.78 IU/mL (NV: 0 – 9 IU/mL). Tumour markers 
were not detected. A short corticotropin stimulation 
test was performed and the result showed an adequate 
response with a peak cortisol level of 860.3 nmol/L at 60 
minutes. A prolonged fasting test was arranged however 
it was terminated prematurely due to the patient’s non-
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endogenous hyperinsulinism is confirmed by plasma 
glucose of less than 3 mmol/L, serum insulin of at 
least 18 pmol/L, C-peptide of at least 200 pmol/L, and 
β-hydroxybutyrate of less than 2.7 mmol/L.1 Yukimasa 
Hirata and colleagues first described Insulin autoimmune 
syndrome (IAS) or Hirata’s disease in 1970, and it is 
now recognized as the third most common cause of 
spontaneous hypoglycemia in Japan following insulinoma 
and non-pancreatic neoplasia.3 IAS is usually seen in adult 
patients older than age 40 years of age with equal gender 
distribution. It is characterized by autoimmune antibodies 
to endogenous insulin in individuals without previous 
exposure to exogenous insulin.5 

IAS can present as recurrent fasting hypoglycemia, 
alternating with postprandial hyperglycemia.6 This 
distinctive clinical picture had been conveniently 
demonstrated by the findings from our prolonged OGTT. 
The exact pathophysiology of hypoglycemia in IAS is 
unclear. It is hypothesized that there is an altered kinetics 
of insulin clearance, due to “buffering” by autoantibodies, 
which sequester insulin in immune complexes during the 
acute phase of insulin secretion, only to release it slowly 
later, at physiologically inappropriate times.6 When insulin 
autoantibodies bind to insulin, the half-life of insulin 
becomes prolonged from minutes to hours, while the half-
life of the C-peptide remains unaffected. This phenomenon 
leads to disproportionately elevated plasma insulin levels 
while having a non-elevated plasma C-peptide which 
skewed the insulin to C-peptide molar ratio to more 
than 1.7 In our patient, the insulin to C-peptide ratio 
throughout the prolonged OGTT ranged from 1.2 to 2.7. 

Insulin autoantibodies are typically polyclonal in origin 
and are mostly of the immunoglobulin G class. They can 
be of high affinity with low binding capacity or low affinity 
with high binding capacity. The latter is often associated 
with clinical manifestations. These antibodies are virtually 
indistinguishable from the antibodies seen in up to 70% 
of children with type 1 diabetes.8 

The prevalence of IAS varies according to race. The 
presence of HLA DR4 allele has been demonstrated in 
96% of Japanese patients with IAS, indicating a susceptible 
genetic background in this syndrome.3,5 In the past 
decade, the number of reported cases among Whites has 
also increased.4 IAS is also known to be associated with 
hematological disorders or autoimmune diseases.3,5 On the 
other hand, insulin autoantibodies may be triggered by 
medications, or exposure to viruses or they may manifest 
spontaneously (Table 2).3,5,7

The list of medications associated with IAS is extensive. 
The interaction of drugs containing the sulfhydryl group 
with the disulfide bond in the insulin molecule has been 
postulated to play a role. Antithyroid drugs such as 
methimazole and supplements such as alpha-lipoic acid 
are the most frequently prescribed medicines associated 
with IAS, followed by other groups of medication.3,5,7 The 

adherence. A prolonged oral glucose tolerance test (OGTT) 
confirmed endogenous hyperinsulinemic hypoglycemia 
(Table 1). Serum β-hydroxybutyrate was not raised. Plasma 
proinsulin and blood for sulfonylurea were not offered by 
our laboratory. Computed tomography of the pancreas 
showed no pancreatic mass.

With the combination of dietary adjustment and 
commencement of acarbose 50 mg thrice daily, we managed 
to stabilize his plasma glucose. He was discharged well after 
2 weeks of admission. Advice on dietary and medication 
adherence was re-emphasized, together with regular self-
monitoring of blood sugar.

As the assay was not widely accessible, serum insulin 
autoantibody (IA) titer was only measured 6 months after 
his initial presentation. Serum IA titer was measured on 
a chemiluminescent immunoassay platform. The first IA 
measurement recorded high levels of 113.9 IU/mL (NV: 
<20.0 IU/mL), indicating the presence of IA in a non-
diabetic patient without exposure to exogenous insulin. 
Carbimazole was restarted at a lower dose when the 
outpatient review of the thyroid function test revealed 
an elevated free thyroxine (T4) level of 39.4 pmol/L with 
a thyroid stimulating hormone (TSH) level of 0.01 mU/L. 
Repeat measurement of anti-TSH receptor antibody titer at 
11 months after carbimazole treatment showed a reduction 
from 21.88 IU/L to 4.15 IU/L. His second measurement of 
serum IA titer also declined from 113.9 IU/mL to 88.51 IU/
mL, as reflected by no new episodes of hypoglycemia while 
receiving carbimazole treatment.

DISCUSSION

Establishing Whipple’s triad, which entails a low plasma 
glucose level (less than 3.0 mmol/L), the associated 
symptoms, and the resolution of symptoms after correction 
of the glucose level, forms the cornerstone in managing a 
subject with a hypoglycemic disorder.1,3 Insulinoma was 
initially suspected as the cause of our patient’s symptoms. 
Nonetheless, he had clinical clues that were atypical for 
insulinoma, including a history of weight loss, postprandial 
symptoms, and an extremely high insulin concentration 
above 1000 pmol/L, which is unusual for insulinoma or 
beta-cell hypertrophy.3,4 

According to the Endocrine Society guideline published 
in 2009, insulin antibodies should be screened when 

Table 1. Results of prolonged Oral Glucose Tolerance Test
Time

(Hour)
Random plasma 
glucose (mmol/L)

Insulin (pmol/L)
(NV: 17.8 – 173)

C-Peptide (pmol/L)
(NV: 367 – 1467)

0 2.4 >6945 2506
1 9.7 >6945 4298
2 14.4 >6945 5763
3 13.6 >6945 5755
4 6.3 >6945 4773
5 1.5 >6945 3538
6 1.5 >6945 3212
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Besides targeting endogenous insulin production, 
immune-modulating agents such as glucocorticoids, 
azathioprine, and rituximab have been used to decrease 
insulin autoantibodies levels.3,5,9 In refractory cases, 
plasmapheresis or even pancreatic surgery have been tried 
by some investigators, with varying degrees of therapeutic 
success.2,4,9-11

Based on the literature review, IAS is largely a benign and 
self-limiting disorder. The recurrence rate of IAS after its 
full resolution is low.3,5 Disease recurrence owing to the 
re-administration of the culprit drug only happens in a 
minority of patients. Our patient did not experience new 
hypoglycemic events when carbimazole was restarted at 
a lower dose. His insulin autoantibody titer also declined 
following the reduction of anti-TSH receptor antibody 
with carbimazole treatment. 

CONCLUSION

In summary, our case highlights the importance of 
a structured diagnostic approach to spontaneous 
hypoglycemia. High insulin concentration along with 
insulin/c-peptide molar ratio of more than 1 should raise the 
clinical suspicion of IAS and is confirmed by the presence 
of high-titer insulin autoantibodies. Early recognition of 
this syndrome can avoid the need for laborious and costly 
investigations of presumed insulinoma. 
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