
CASE REPORT

Immediate-Type HumanInsulin Allergy Successfully
Treated by Continuous Subcutaneous Insulin Infusion

Takashi Nagai, Yoko Nagai, Takashi Tomizawa and Masatomo Mori*

A 63-year-old insulin-dependent diabetic womanwas hospitalized with itchy skin wheals at the
injection sites of human insulin. After intradermal skin testing was performed, the erythema and
wheal was recorded immediately. The increased titer of human insulin-specific IgE antibody
indicated immediate-type allergy against humaninsulin. Administration of an anti-allergic drug
or desensitization for humaninsulin every 2 hours was not effective. After continuous subcutane-
ous insulin infusion (CSII) therapy was performed, both the itching and wheal disappeared. The
process may be a desensitization through CSII. CSII may be useful in the treatment for human
insulin allergy.
(Internal Medicine 36: 575-578, 1997)
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Introduction

Immunological complications of insulin therapy such as
insulin allergy have decreased since the advent of human
insulin treatment. Allergic symptoms to human insulin are now
found in less than 1%of de novo-treated patients, but still may
occur when humaninsulin is used in the insulin-allergic patient
(1). Cutaneous insulin allergy remains a clinical problem de-
spite the use of highly purified human insulin. It is likely that
insulin aggregates (e.g., covalent dimers) contribute to the
insulin antibody formation (2, 3). Continuous subcutaneous

insulin infusion (CSII) therapy has been well accepted by
insulin-dependent diabetes mellitus (IDDM) patients and can
result in improvement of metabolic control (4), and delay or
prevent diabetic complication (5). Here, wereport a case of
IDDMassociated with immediate-type allergy against human
insulin which was successfully treated by CSII.

Case Report
A 63-year-old womancame to our hospital complaining of
thirst and general malaise for about one month. A 5 kg loss of
body weight was noted over one month. None of her family had
diabetes mellitus. She had no history of diabetes or allergy to
other drugs before this episode. Her fasting blood glucose level
was 16.3 mmol// and her urine ketone was 3+. Acidosis was not
noted. She was diagnosed as diabetic ketosis and was admitted

September?, 1995. After treatment with diet therapy, semisyn-
thetic human insulin therapy (Pen fill N, Novo Nordisk, Den-
mark: 30 minutes prior to breakfast: 14u, dinner: 6u) and 0.9
mg/day of voglibose for 4 weeks after admission, her blood
glucose levels improved. However, 4 months later, she devel-
oped itchy skin wheals at the insulin injection sites 20 minutes
to 5 hours after injection, without lipoatrophy or lipohypertrophy
remaining. After administration of 20 mg daily epinastine
hydrochloride (Boehringer-Engelheim, Kawanishi), which
possesses an anti-histaminergic effect, her itching generally

improved. The wheal, however, remained unchanged. As her
blood glucose levels became worse, she had to be re-hospital-
ized on March 5, 1996.
Physical findings included height 1 56 cm, body weight 46 kg
and blood pressure 144/88 mmHg. She had no diabetic reti-
nopathy on funduscopic examination. There was no abnormal-
ity in chest and abdomen. Neurological findings were normal.
Laboratory findings were as follows: Urinalysis showed glyco-
suria (4+) and ketonuria (±). The white blood cell counts were
within the normal range (4,500-5 ,800/jjl) , however, eosinophilia
was detected (320-350/|dl). Liver function, renal function and
electrolyte levels were normal. The chest X-ray revealed no
abnormality and the electrocardiogram showeda normal range.
Urine-C peptide levels were 8 Jig/day. Anti-GAD antibodies
were positive (73.9-95.9 U/ml, by RIP Anti-GAD Hoechst),
indicating IDDM.
To evaluate possible insulin allergy, intradermal skin testing
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was performed with an insulin allergy skin testing kit (Novo
Nordisk) containing 0.05 ml of 5 U/ml of different insulin
(human, porcine or bovine insulin), 0.05 ml of the various
additives in the insulin preparations and saline. The skin test
with human, porcine and bovine insulin resulted in itchy ery-
thema and wheals at the injection sites after 20 minutes and
lasted for 5 hours (Table 1). Moreover, the titer of human

insulin-specific immunoglobulin E (IgE) antibody (measured
by a Pharmacia CAPsystem) was 14.8 UA/ml (normal range:
<0.34 UA/ml), indicating immediate-type allergy against hu-
maninsulin. The desensitization for human neutral insulin

(Novolin R) every 2 hours showed the threshold of insulin was
0.1 units from March 15 to March 18 (Table 2). After starting
CSII (used by SP-3HQ, Nipro, Osaka) therapy from March 25,
which involved basal 0.36 u/h and an additional (30 minutes
prior to breakfast: lOu, lunch: 4u, dinner: 8u) insulin dose, both
the itching and wheal disappeared. Moreover, the control of
blood glucose improved (Fig. 1). The skin test with human,

porcine and bovine insulin resulted in itchy erythema and
wheals at the injection sites after 20 minutes and lasted for 5
hours. Three hundred and five days later, the results were
repeated (Table 1). Sixty-three days and 303 days after starting
CSII, intradermal skin testing showed the threshold of insulin
had become 0.2 units (Table 2).
The property of insulin binding antibody was observed.
Double antibody precipitation technique using 125I-insulin was
employed. IgG-insulin binding antibodies were detected (28.2% :
normal range <3. 1 %), however, IgM-insulin binding antibod-
ies were not detected (1.9%: normal range <1.9%). Moreover,
at 3 and 6 months, the percentage of IgG-insulin binding
antibodies increased (34-35 %), although IgM-insulin binding
antibodies were not detected ( 1.9%). The titer of human insulin-
specific IgE antibody decreased (7.4-8.3 UA/ml) (Fig. 1).

Table 1. Intradermal Skin Testing
b ef o r e  C S I T 30 5  d a ys  a f te r  C S II

P re p a ra tio n      E ry th e m a W h e al E ry th e m a W h e a l
(m m )  (m m ) (m m )  (m m )

H u ma n  i n s ul i n  ( b i os y n th e ti c )
2 0 m in u te s a fte r    3 0 x 2 7  2 6 x 2 0 3 2 x 2 9   2 7 x 2 2
6 0  m i n u t e s  a f t e r     3 5  x  2 0   2 6  x  2 0 3 1 x 2 2   2 5 x 2 2

P o rc in e  in su lin
2 0 m in u te s a fte r    3 0 x 2 0  2 6 x  1 9 3 2 x 2 2  2 5 x 2 0
6 0  m i n u t e s  a f t e r     3 0  x  2 0   2 5  x  1 5 3 1 x 2 2  2 4 x 1 7

B o v in e in s u lin
2 0 m in u te s a fte r    2 6 x 2 5 2 1 x 2 0 2 9 x 2 8  2 2 x 2 1
6 0 m in u te s a fte r    3 0 x 2 0  2 0 x  1 6 2 9 x 2 5  2 1 x 1 9

P a r a b e n  m e d i u m
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O
6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

P h e n o l  m e d i u m
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O

6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

M e t a c r e s o l  m e d i u m
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O

6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

Z i n c  m e d i u m
1 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O

6 0  m i n u t e s        0  x O    0  x O O x O    O x O

I s o p h a n e  m e d i u m
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O

6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

P r o t a m i n e  m e d i u m
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5    0 x O

6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

0 . 9 %  N a C l
2 0  m i n u t e s  a f t e r     5  x  5    0  x  0 5 x 5   0 x O
6 0  m i n u t e s  a f t e r     0  x  0    0  x  0 O x O    O x O

Table 2. Desensitization for HumanInsulin (Novolin R)

Day Insulin dose Erythema (mm) Wheal (mn
1stday O.OOlu 5 x5 0x0

0.002u 10x 8 0x0
0.004u 5 x5 0x0
O.Olu 10x10 0x0
0.02u 5x5 0x0
0.04u 5x5 0x0

O.lu 25x15 15x10

2ndday 0.04u 5 x 5 0x0
O.lu 12x10 5x5
O.lu 10x10 0x0

3rdday O.lu 5x5 0x0
0.2u 25x22 8x7
0.2u 25x20 7x6

4thday O.lu 5x5 0x0
0.2u 24x 19 8x7
0.2u 23x19 8x6

63rd day after starting of CSII
O.lu 5x5 0x0

0.2u 5x5 0x0
0.4u 25x20 10x9
0.4u 25x20 ll x8

lu 170x50 40x40

303rd day after starting of CSII
O.lu 5x5 0x0

0.2u 5x5 0x0
0.4u 25x19 11x10

0.4u 24x20 ll x 10
lu 165x55 45x40

Normal erythema diameter: less than 5 mm. Normal erythema diameter: less than 5mm.
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Figure 1. Clinical course of the patient.

Discussion

Since human insulin has become available, few diabetic
patients have experienced an allergic reaction against insulin
(1). Wereport an IDDMpatient with immediate type insulin
allergy after 4 months of the initial human insulin therapy. The

amino acid sequence of the semisynthetic human insulin is

identical to that of endogeneous native insulin (6). Moreover,
the patient had not been treated with animal-derived insulin
previously. Therefore, the antigenicity of human semisynthetic
insulin was probably due to a tertiary structural change (2, 3).
Although in general, human insulin allergy can be well control-
led by an Hj histamine blocker (7), it was not successfully
treated in the present case. Conventional insulin treatment may
cause spontaneous desensitization to insulin allergy (8). How-
ever, about 10 months' after CSII, the skin test with human,

porcine and bovine insulin resulted in itchy erythema and
wheals. Moreover, the humaninsulin threshold remained at 0.2
units, indicating the allergy remained unchanged. Whywheals
do not result from bolus insulin injection over 0.2 units (4 to 10
units) is unclear, however, the basal insulin injection may cause
a desensitization through continuous insulin infusion. It seems
to involve depletion of the chemical mediators of hypersensi-
tivity from mast cells and basophils (9) at the continuous
injection site. Insulin autoantibodies in newly diagnosed IDDM

patients are frequently detected (10). Therefore, IgG-insulin
binding antibodies or insulin-specific IgE antibodies may not
always be due to exogenous human insulin. However, here, the
percentage of IgG-insulin binding antibodies increased, while
the titer of human insulin-specific IgE antibody tended to
decrease after CSII therapy. Insulin IgG blocking antibodies
(IgG4), which we had not measured, may have developed to
prevent the binding of insulin to IgE on mast cells that triggers
the immediate hypersensitivity response (9, 1 1). Moreover,
human insulin-specific IgG may have deteriorated glycemic
control due to insulin resistance (12) in this patient with a short
duration of insulin therapy. Also the decrease of insulin-spe-
cific IgE antibody (13), which causes immediate type insulin
allergy (14), may be due to the desensitization resulting from
CSII therapy. CSII may improve not only the blood glucose
level in diabetic patients, but also may be useful in treating
human insulin allergy.
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