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Summary
Insulin autoimmune syndrome (IAS) is a rare cause of hyperinsulinemic hypoglycaemia, which is known to occur in

association with the use of sulfhydryl-containing drugs and autoimmune disorders. We describe a patient with hitherto an

unreported association of IAS with ankylosing spondylitis. We have also performed and described a simplified method of

polyethylene glycol (PEG) precipitation of an insulin bound antibody in the serum.
Learning points:

† IAS should be considered in differential diagnosis of endogenous hyperinsulinemic hypoglycaemia.

† Ankylosing spondylitis can be associated with IAS apart from several other autoimmune diseases.

† Very high serum insulin levels (100–10 000 mU/ml) are frequently seen in IAS.

† When faced with very high serum insulin before suspecting insulinoma, it is advisable that PEG precipitation of

serum be done to identify antibody bound insulin.

† A clinical suspicion of IAS can avoid expensive imaging and unnecessary surgery in affected patients.
Background

Insulin autoimmune syndrome (IAS) is a rare condition

that presents with hyperinsulinemic hypoglycaemia.

Several autoimmune diseases, notably Graves’ disease,

are associated with IAS. This case highlights the associ-

ation of IAS with ankylosing spondylitis, which to the best

of our knowledge has not been reported earlier.

IAS is typically characterized by very high serum

insulin levels, most of which is actually antibody-bound

insulin. The precipitation of this bound insulin with

polyethylene glycol (PEG) provides indirect evidence of

anti-insulin antibody. This simple test can be done in any

laboratory. The results may prevent the search for an

insulinoma and instead guide the clinician toward a

diagnosis of IAS.
Case presentation

A 49-year-old male presented to us with complaints of

episodic sweating and palpitations for the last 3 months.

These episodes occurred predominantly in the fasting

state although he had several episodes in the postprandial

period as well. The symptoms disappeared after eating

food. He had gained 3.5 kg in the last 3 months. There was

no history of diabetes mellitus and he had never used oral

hypoglycaemic agents or insulin. He was a known

hypertensive for the last 15 years and was taking

telmisartan and amlodipine for control of blood pressure.

He also had a history of inflammatory backache for the last

15 years. There was no history of use of any sulfhydryl-

containing drugs. There was history of ankylosing

spondylitis in his father and brother.
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On examination, he was obese (BMI 25.9 kg/m2). He

had acanthosis nigricans. His blood pressure was

130/80 mmHg. There was no flexion deformity of the

cervical spine. The chest expansion was 3.5 cm. The

modified Schobers test was positive and lateral spine

flexion was reduced. There was no evidence of sacroiliac

joint tenderness. There was no clinical evidence of

peripheral arthritis or enthesitis.
Investigation

His laboratory investigations were notable for elevated

erythrocyte sedimentation rate (169 mm/h) and fasting

blood glucose, 42 mg/dl. HLAB-27 was positive. Serum

rheumatoid factor was negative and antinuclear antibodies

were normal. Pelvic radiographs showed no evidence of

sacroiliitis. Magnetic resonance imaging (MRI) of the spine

and sacroiliac joints showed evidence of sacroiliitis and

involvement of the lumbar spine consistent with ankylos-

ing spondylitis (Fig. 1A, B, C, D and E).

He developed spontaneous hypoglycaemia during his

hospital stay with blood glucose being 36 mg/dl. The

corresponding serum insulin levels were O1000 mU/ml

and C-peptide was 16.37 ng/ml. He had several spon-

taneous hypoglycaemias during his hospital stay, all of

which revealed hyperinsulinemic hypoglycaemia with

serum insulin levels O1000 mU/ml in all samples. An

extended oral glucose tolerance test with 75 g glucose was

performed, which revealed a paradoxical response, i.e., 0,

1, 2, 3, 4 and 5 h plasma glucose 36, 198, 227, 185, 113 and

39 mg/dl with corresponding serum insulin above

1000 mU/ml each time.
BA C

Figure 1

Anteroposterior radiograph of lumbosacral spine with bilateral joints (A)

show thin marginal syndesmophytes (curved arrow). T2 weighted non-fat

saturated sequences (B and C) show focal left sacroiliitis (thick arrow) and

hyperintensity involving the anterior corners at multiple levels (thin arrow),
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He underwent dual phase computed tomography,

endoscopic ultrasonography and contrast enhanced MRI

of the abdomen, which did not reveal any pancreatic

lesion.

In view of very high serum insulin levels, we suspected

IAS in this patient. Accordingly we measured serum-free

insulin levels after precipitation of serum with PEG (6000).

To study the effects of PEG precipitation on serum insulin

levels, we performed insulin assays in both the serum and

the PEG precipitated serum. We also took serum from

a healthy control and subjected it to a similar analysis.

To further support our findings, we re-eluted the pellet

formed after PEG precipitation, and an insulin assay was

performed in the sample.
PEG precipitation method

Twenty microliters patient serum was mixed with an equal

volume of 25% PEG 6000 solution in 40 mM phosphate

buffer and the sample was vortexed for 10 s. Mixture was

allowed to stand in crushed ice for 5 min. After this, the

sample was centrifuged at 10 000 g for 2 min. The

supernatant was taken and used for insulin assay by an

electrochemiluminescence assay (Roche).

To study the effect of PEG precipitation on serum

insulin levels, we performed a serum insulin assay before

and after PEG precipitated. We also took serum from a

healthy control and subjected it to a similar analysis. To

further support our findings, we treated the pellet formed

after PEG precipitation with phosphate buffer with pH

adjusted to 3.0. After mixing on a vortex mixer for 10 s,

this sample was again centrifuged and supernatant was
D E

which is known as shiny corner sign. T2 weighted fat saturated sequences

(D and E) also show shiny corners (thin arrow) and endplate changes

(outlined arrow).
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Table 1 Polyethylene glycol precipitation of serum for free

insulin estimation.

Patient (mU/ml) Control (mU/ml)

Serum insulin O1000 49.6
Serum insulin after PEG

precipitation (free insulin)
37.06 45.8

Bound insulin (re-extracted
from PEG pellet)

O1000 3.4
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taken. The pH was readjusted to 7.0 before an insulin assay

was performed in the supernatant.

Although we found that the free insulin level in the

patient serum was 37.06 mU/ml, bound insulin levels

were O1000 mU/ml. In contrast, the amount of bound

insulin in the control serum was only 3.4 mU/ml (Table 1).

Insulin binding nature of the protein was confirmed

by a second assay by a commercial laboratory, which

revealed an insulin IgG antibody value of O300 U/ml

(normal range !12 U/ml).
Treatment

A diagnosis of ankylosing spondylitis with IAS was made.

The patient was advised to follow a 1800 kcal diet

containing 40% carbohydrate divided into six meals a

day. Simple sugars were excluded from the diet. The

patient stopped having symptomatic hypoglycaemias

after the above treatment.
Outcome and follow-up

The patient has been on follow-up for the past year.

No episodes of hypoglycaemia have recurred so far.
Discussion

IAS refers to a combination of spontaneous hypoglycae-

mia, hyperinsulinemia and insulin-binding antibodies

in a patient who has never been exposed to exogenous

insulin (1). IAS is a rare syndrome that was first reported in

Japan by Hirata. Later on, IAS emerged as the third most

common cause of spontaneous hypoglycaemia (excluding

insulin or oral hypoglycaemic drug use) in Japan (2). By

1994, 197 cases of IAS had been reported in Japan (3).

However, IAS is less commonly reported in western

countries.

In IAS, insulin antibodies develop without prior

exposure to exogenous insulin. The patients often have
http://www.edmcasereports.com
underlying autoimmune disorders predisposed to the

development of IAS. It is unclear why only some of these

patients develop anti-insulin antibodies. Certain HLA class

II alleles are associated with the development of these

antibodies. In Japanese patients, an association with HLA

haplotypes DRB1*0406/DQA1*0301/DQB1*0302 has been

found (4). The HLA-DRB1*04:03 allele in Caucasians (5)

has also recently been associated with IAS. While in the

majority of the cases, no precipitating cause of the

development of insulin autoantibody can be found, 43%

of cases were found to be taking drugs that were sulfhydryl

compounds (3). Notably, the use of carbimazole or

methimazole for Graves’ disease has been associated with

IAS and the symptoms resolve when the drug is with-

drawn. The other drugs associated with IAS include

a-mercaptopropionyl glycine, glutathione, penicillamine,

tiopronin, captopril, D-penicillamine and gold thioglu-

cose. More recently, a-lipoic acid has been implicated in

several cases of IAS (5) (6). The sulfhydryl group may

interact with disulfide bonds in the insulin molecule

rendering it more immunogenic (7).

Among the autoimmune conditions associated with

IAS, Graves’ disease is the most common. Systemic lupus

erythematosus (8), rheumatoid arthritis (9) (10), antineu-

trophil cytoplasmic antibodies-associated glomerulone-

phritis (11), viral hepatitis C (12), alcoholic cirrhosis (13),

polymyositis (14) and systemic sclerosis (15) are other

reported conditions associated with IAS. The association

of ankylosing spondylitis and IAS has not been reported in

the literature and to the best of our knowledge, this is the

first reported case of this association.

The mechanism by which insulin antibodies cause

hypoglycaemia is unclear. Most likely, the insulin anti-

bodies bind the secreted insulin and release the bound

insulin intermittently. Thus, an inappropriate release of

insulin leading to hypoglycaemia can occur (16).

IAS usually affects middle-aged individuals. The

typical presentation is that of post-prandial hypoglycae-

mia, although fasting hypoglycaemia can also occur.

Autonomic symptoms are more common but neuroglyco-

penic symptoms can occur. Seizures and even coma have

been reported in IAS (17). The condition is often

misdiagnosed as insulinoma or exogenous insulin use (18).

The laboratory features are notable for very high

serum insulin levels ranging from 100 to 100 000 mU/ml

(19). The high levels are due to the antibody-bound

insulin but may represent interference by insulin antibody

with the assay antibody. Free serum insulin levels can be

estimated by PEG precipitation of insulin antibodies.
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PEG has been used to separate free antigen

from antibody-bound antigen (20). Most of the immuno-

globulins are precipitated at 20% PEG, while smaller

antigens like insulin are quite soluble at this concentration

of PEG. PEG has been used as a precipitating agent in

several immunological methods to separate free- and

antibody-bound peptide hormones (21).

The technique of PEG precipitation as described above

is simple and can easily be performed in the laboratory.

In cases of suspected IAS, marked differences between

the serum total insulin and free insulin is suggestive of

this disorder.

Insulin antibody levels are elevated in IAS, and on

further characterisation the antibodies are usually poly-

clonal IgG in nature. The antibodies may have high

affinity/low capacity and low affinity/high capacity

insulin-binding sites with the latter type of antibodies

more often causing hypoglycaemia. C-peptide levels may

be normal or elevated. Insulin antibodies may interfere

with C-peptide assay as well (20). On oral glucose

tolerance test, initial hyperglycaemia with late hypogly-

caemia is noted, and the corresponding insulin response

is that of a sustained peak and delayed decline (22).

The clinical course of IAS is usually benign. The hypo-

glycaemia due to IAS is usually transient. The symptoms

usually subside spontaneously in 3–6 months (3). In cases

precipitated by drugs, withdrawal of the offending

agent leads to a gradual decline in insulin antibody levels

and remission.

The treatment options include frequently low carbo-

hydrate small meals to reduce stimulus for insulin

secretion and measures to reduce insulin antibody levels.

Glucocorticoids and plasmapheresis have been tried

to reduce insulin antibodies with variable results (23).

More recently, corn starch has been reported to have a

good response in a case of IAS (24). Other less commonly

used options include diazoxide, octreotide and partial

pancreatectomy (19).

The recognition of IAS is important as it can avoid

unnecessary invasive investigations and surgery in

patients presenting with hyperinsulinemic hypoglycae-

mia. The treatment is simple in most cases and usually

spontaneous remission occurs. However, it is important to

suspect this syndrome when the patient has an underlying

autoimmune disease, is using sulfhydryl group-containing

drugs or has unusually high insulin levels in the face of

hypoglycaemia. The use of PEG precipitation of serum

insulin antibody and the estimation of free insulin in the

supernatant can be a useful method of confirming this

rare condition.
http://www.edmcasereports.com
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