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Introduction

Insulin autoimmune syndrome (IAS), originally
reported by Hirata in 1970, is a syndrome character-
ized by fasting or more frequently postprandial hy-
poglycemia, high levels of anti-insulin antibodies
and elevated levels of total serum immunoreactive
insulin. IAS usually affects adult patients with a peak
age of onset in the 6th and 7th decade of life, in both
sexes, rarely described in children. It is relatively
known in Japan, rare in remaining Asia and it is ex-
tremely uncommon in Western countries, being char-
acterized by a different race-related incidence. In
particular, in Japanese and Korean ethnicities IAS is
the third leading cause of spontaneous hypoglycemic
attacks after insulinoma and extra pancreatic tu-

mours. Usually IAS is related to exposure to partic-
ular drugs, whereas it is less frequently associated
with autoimmune, rheumatologic or hematological
diseases and is very rare as a primary form. Here we
described a case of an Italian woman affected by a
primary form of Hirata syndrome. 

Case Report

In January 2012, a 78-year-old woman was outpa-
tient to the endocrine unit of our Hospital because of
the presence of repeated episodes of tremors, weak-
ness and tachycardia, sometimes associated with a
sense of anxiety and sweats. Such episodes generally
took place in the late morning and in the late after-
noon. The episodes got started 4-5 months before and
were becoming more intense. In two occasions the
woman has been referred to the Emergency Depart-
ment; in the first episode she was discharged with the
diagnosis of dizziness and in the second one blood
glucose of 44 mg/dL was documented. The woman
had a personal past history of postural dizziness, a
negative history of cancer, cardiovascular, autoim-
mune diseases and diabetes mellitus; she was not a
smoker and usually she did not drink alcohols and did
not assume any medications. Some weeks before her
general practitioner prescribed atenolol for evidence
of arterial hypertension and he appointed a 2-h oral
glucose tolerance test, resulting in normal fasting
glycemia of 88 mg/dL [normal value (n.v.) 60-100
mg/dL] and a glycemia of 211 mg/dL at 120 min;
dosage of glycated hemoglobin (HbA1) was 6%.

At physical examination no abnormal alterations
were present and her body mass index was normal
(21 kg/m2).

Endocrine tests documented a normal value of
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adrenocorticotropic hormone, cortisol and normal
fasting glycemia (92 mg/dL), but they also showed ab-
normally high levels of insulin, equal to 1000 mU/L
(n.v. 2.6-250 mU/L) determined by a chemilumines-
cent enzyme immunoassay, and of the C peptide (3.1
nmol/L n.v. 0.37-1.47 nmol/L). Subsequently, the
evaluation of anti-insulin antibodies (AIA) was per-
formed, showing an extremely high level (>20 U/mL,
positive AIA>2.4 U/mL by RI) confirmed after plasma
dilution (>40 U/mL). The high level of insulin was
also confirmed by polyethylene glycol precipitation
(73.2 mUI/L).

On the basis of these data the diagnosis of insulin
autoimmune syndrome was postulated.

Subsequently, the woman was admitted to the hos-
pital in order to exclude the presence of neoplasms or
autoimmune diseases. Meanwhile, the therapy with
atenolol was interrupted. Computed tomography scans
of the abdomen and thorax were performed, showing
no alterations such as pancreatic lesions and neoplasms.
All hematologic and immunologic tests resulted nega-
tive (Table 1). Therefore, a fasting test in regimen of
hospitalisation was performed and neither symptoms of
hypoglycemia nor the evidence of hypoglycemia were
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Table 1. Laboratory findings.

n.v., normal value; ALT, alanine transaminase; AST, aspartate transaminase; gGT, gglutamyl transferase; PT, prothrombin time; LDH, lactate dehydrogenase; HBA1C, glycated hemoglobin;
Ab, antibodies; AIA, anti-insulin antibodies; neg., negative; TSH, thyroid-stimulating hormone; ACTH, adrenocorticotropic hormone; ANA, antinuclear antibodies; DNAds Ab, DNA
double-stranded antibodies; ENA, extractable nuclear antigen antibodies; MPO ANCA, myeloperoxidase antibodies; PR3 ANCA, anti-proteinase-3 antibodies; C3, complement C3
fraction; C4, complement C4 fraction; TPO Ab, thyroid peroxidase antibodies; TG Ab, tireoglobuline antibodies; IgA, immunoglobulin A; EMA, endomysial antibodies.

Complete blood count and biochemical tests
White cell count (n.v. 4.0-10.0)                 5450/mm3

Hemoglobin (n.v. 12-15.5)                          12.9 g/dL
Platelet count (140-400)                               176/mm3

ALT (n.v. <41)                                                 13 U/L
AST (n.v. <40)                                                 16 U/L
γGT (n.v. 8-61)                                                28 U/L

Creatinine (n.v. 0.5-1.0)                           0.81 mg/dL
Uric acid (n.v. 2.4-5.7)                               5.6 mg/dL
Sodium (n.v. 136-145)                           139 mmol/L
Potassium (n.v. 3.5-5.1)                           4.3 mmol/L
Calcium (n.v 8.5-10.3 )                              9.0 mg/dL

C-reactive protein (n.v. <5)                          2.1 mg/L

PT (n.v. 0.80-1.120)                                             1.08

Total cholesterol (n.v. <200)                     277 mg/dL

LDH (n.v. 135-214)                                       190 U/L
β2-microglobuline (n.v. 0.8-2.2)                  2.2 mg/L

Total protein (n.v. 60-80)                                 71 g/L

Urinalysis                                             No alterations

Bence Jones                                                  Negative

Protein electrophoresis                                   Normal

Endocrinological test
Fasting plasma glucose (n.v. 60-100)                                                            88 mg/dL
HBA1C  (n.v. <6%)                                                                                              6.1%
               (n.v. <42)                                                                                  43 mmol/mol
Insula pancreatic Ab (n.v. negative)                                                               Negative

C-peptide (n.v. 0.37-1.47)                                                                            3.1 nmol/L
Total insulin (n.v. 2.6-250)                                                                       >1000 mU/L
AIA (positive>2.4)                                                                                        >20 U/mL
Anti-glutamic acid decarboxylase GAD (neg. <10)                                        5 UI/mL
TSH (n.v. 0.2-4.2)                                                                                         1.8 mUI/L
Cortisol (n.v. 45-260)                                                                                      125 μg/L
ACTH (n.v. 7.2-63.3)                                                                                     39.3 ng/L

Autoimmunity
Rheumatoid factor (n.v. <20)                                                                       10.2 kUI/L
ANA                                                                                                                Negative
DNAdsAb                                                                                                       Negative

ENA (SS-A Ab, SS-B Ab, RNP Ab, Scl70 Ab Jo1 Ab, Cemp-B Ab)             Negative

MPO ANCA (neg.<3.5)                                                                             <0.10 kUI/L
PR3 ANCA (neg.<2.0)                                                                              <0.10 kUI/L
C3 (n.v. 0.9-1.8)                                                                                               1.38 g/L
C4 (n.v. 0.10-0.40)                                                                                           0.32 g/L

TPO Ab                                                                                                           Negative

TG Ab                                                                                                             Negative

TSH receptor Ab                                                                                             Negative

Transglutaminase IgA Ab (neg. <7)                                                              0.3 kUI/L

EMA Ab                                                                                                          Negative

Table 2. Oral glucose tolerance test.

Time                                                Glucose                                                   Insulin                                                         C peptide
(min)                                      (n.v. 60-100 mg/dL)                               (n.v. 2.6-250 mU/L)                                   (n.v. 0.37-1.47 nmol/L)

0                                                            93                                                        > 1000                                                              2.08

120                                                       166                                                        >1000                                                              3.55

240                                                        36                                                         917.6                                                               2.93

n.v., normal value.
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documented. Otherwise the following 75-g oral glucose
tolerance test (OGTT) induced a symptomatic hypo-
glycemia with a plasma glucose level of 40 mg/dL after
180 min lasting till 240 min (Table 2). Human leuko-
cyte antigen (HLA) typing demonstrated the presence
of HLA DRB1*0407. On the basis of such results the
diagnosis of Hyrata syndrome was confirmed.

The patient started a low carbohydrate diet, oral
prednisone at the dose of 25 mg daily for two weeks,
associated with 50 mg of acarbose during breakfast
and lunch, and finally she was discharged. The patient
was advised to reduce the dose of prednisone by 5 mg
every 14 days till a dose of 5 mg daily. A glucometer
was given to the patient in order to measure her
glycemia in the case of further episodes of hypo-
glycemia. Amlodipine at the dose of 5 mg daily for
her arterial hypertension was introduced. 

In the follow up period, two months after discharge,
the woman referred to an episode of malaise associated
with tachycardia and sweats with a documented
glycemia of 50 mg/dL. Another episode of hypo-
glycemia of 58 mg/dL right before lunch, accompanied
by dizziness and tachycardia, occurred after 4 months.
AIA levels persisted elevated (>20 U/mL) as well as
plasma insulin level (138.2 mU/L). A progressive re-
duction of AIA (8.2 U/mL) was documented in a follow
up period of 24 months, and the woman did not com-
plain about any episode of hypoglycemia and referred
a general well-being and good-health states. 

Discussion and Conclusions

The majority of the IAS cases described are second-
ary to drugs exposure, autoimmune diseases or both.
Particularly evident is the association with Graves’ dis-
ease and methimazol. A strong association between IAS
and HLA classes II DR4 has been well confirmed, in
particular in Japanese people. This genetic association
is likely but less well documented even in East Asian
non-Japanese population and in Caucasian population.1

Worldwide IAS has been related to the assumption
of many drugs containing a sulfhydryl group (methi-
mazole, carbimazole, penicillamine, captopril, peni-
cillin, mercaptopropionyl glycine, glutathion,
pyritinol, imipenem, isoniazide, idralazine and pro-
cainamide); in such forms IAS usually occurs from 4
to 6 weeks after the pharmacological assumption. Re-
cently an increasing number of reports have referred
to an association with IAS and α lipoic acid assump-
tion.2-4 Other secondary forms of IAS have been asso-
ciated with autoimmune diseases as rheumatoid
arthritis, systemic lupus erythematosus, polimiositis,
vasculitis or with hematological diseases (multiple
myeloma, monoclonal gammopathy of undetermined
significance), liver disease and neoplasms.1,5,6

It is very hard to estimate the number of patients

affected by IAS out of Japan reported in the Literature.
Uchigata and Hirata1 have been reported only in 47 of
non-Asian-IAS patients where 3 were Italian, while
Lupsa et al.7 numbered 58 cases of IAS where 2 of
them were Italian.

After searching in central Pubmed and Embase for
publications from 1970 to 2013, we have found 5 Ital-
ian case reports about Hirata disease, four concerning
adults and one description of a child.4,8-11 This suggests
that the incidence of IAS is extremely rare in Italy.

The case here described is one of the few docu-
mented cases of IAS in a non-Asian patient not asso-
ciated with diseases or drugs and with the presence of
HLA DRB1*0407 allele that confers a genetic predis-
position and that is more frequent in Caucasian respect
to Asian people.1

Similarly to most of the cases reported in the liter-
ature, the woman presented episodes of postprandial
hypoglycemia. The mechanism of postprandial hypo-
glycemia remains largely unknown but it seems that
insulin, secreted after a meal, bounds its antibodies
and dissociates from the complex insulin/antibody in
an unregulated way. As demonstrated by Dozio et al.8
because of a buffering effect of insulin antibodies, the
availability of insulin in liver and peripheral tissues is
changeable and can be reduced. This effect can ex-
plain the lack of a prompt hypoglycemic response and
the impaired glucose tolerance or overt diabetes re-
ported in some patients. Even in our patient a diabetic
pattern at the 2-h OGTT was documented.

This case suggests that searching for anti-insulin
antibodies in the evaluation of hypoglycemia in seem-
ingly well people may be essential in the differential
diagnosis of hyperinsulinism, in order to discriminate
endogenous causes like insulinoma and autoimmune
hyperinsulinism,12 even when no drug related or IAS
related diseases are known. Besides, this case con-
firms that Hyrata syndrome may exist even as a pri-
mary or idiopathic disease because we did not
document in the woman the onset of autoimmune dis-
eases or other Hirata related disorders in the follow up
period of 24 months as documented by other Authors
in longer follow up periods.11,13
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