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Abstract

We report a 64-year-old female patient with an insulin allergy. She was treated with a combina-
tion of oral antihistamines, topical hydrocortisone cream, and moisturizing agents, which resulted
in the improvement of eczema and intense pruritus. To evaluate insulin allergy, intradermal skin
tests were performed with several insulin agents for clinical use and 0.9% NaCl. Skin testing with
semisynthetic human insulin resulted in local, immediate skin reactions such as itchy erythema
and wheals. Furthermore, we analyzed our case and 25 Japanese cases of insulin allergy previous-
ly reported in the literature as far as we know. Interestingly, the number of male patients was ap-
proximately two times higher than that of female, and the insulin-specific IgE antibody test was
positive in 21 patients. We should keep the possibility of human insulin allergy in mind and pre-
pare for it when initiating human insulin therapy.
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1. Introduction

Quality improvements of human insulin used for treating diabetic patients have greatly reduced the incidence of
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insulin allergy, especially at the initiation of insulin therapy [1]. Thus, only a few case reports on immediate-
type allergies against human insulin have been published in the literature [1].

2. Case Report

A 64-year-old female patient was admitted to our hospital with bronchiectasis and suspected pulmonary infec-
tions due to nontuberculous mycaobacteria. She was diagnosed with diabetes mellitus based on an elevated plas-
ma glucose level of 544 mg/dl and a glycated hemoglobin (HbAZ1c) level of 13.9%. Although she had never
been previously treated with insulin, she began treatment with several daily injections of human insulin analogs
to attenuate her poor glycemic control. She did not exhibit any anaphylactic reactions or immediate skin reaction
such as urticaria.

Despite insulin treatment, her glycemic control deteriorated and she noticed itchy skin wheals at the insulin
injection sites, without symptoms of a generalized allergic reaction. Local allergic reactions such as pruritus and
erythema developed at her injection sites. The injection sites were rotated to various parts of the abdomen. She
consulted our department because of uncontrolled cutaneous symptoms due to insulin allergy. There were itchy
erythematous macules of various sizes with crusting at the insulin injection sites on her abdomen (Figure 1(a),
Figure 1(b)). We did not observe any insulin lipodystrophic lesions. Taking into account the clinical treatment
she had received, we considered immediate-type local allergy against insulin.

To evaluate insulin allergy, intradermal skin tests were performed with human insulin (Humulin R), insulin
lispro (Humalog), insulin aspart (NovoRapid), insulin glulisine (Apidra), isophane insulin injection (aqueous
suspension, Humulin N), insulin glargine (Lantus), insulin detemir (Levemir), and 0.9% NaCl. We injected 0.02
ml of the agents to the left forearm of the patient. Skin testing with semisynthetic human insulin resulted in local
immediate skin reactions such as itchy erythema and wheals (Table 1).

Although the total IgE (96 1U/mL) was within the normal range (<232 IU/mL), insulin-specific IgE (meas-
ured by a Pharmacia CAP system) was elevated at 74.8 UA/mL (<0.34 UA/mL). The total 1gG (1289 mg/mL)
was within the normal range (870 - 1700 mg/dL). Unfortunately, total anti-insulin 1gG was not assessed. The pa-
tient’s insulin-binding rate was 76.7% (normal range <0.4%). The insulin-specific IgE level was high, and al-
most all human insulin or insulin analogs caused a skin reaction during the skin test. Therefore, we diagnosed
her with an insulin allergy.

Figure 1. a) There were itchy erythemas of various sizes at the
insulin injection sites on the patient’s abdomen; b) Magnified
view; c) To evaluate insulin allergy, intradermal skin tests were
performed with human insulin (Humulin R), insulin lispro
(Humalog), insulin aspart (NovoRapid), insulin glulisine (Apidra),
isophane insulin injection (aqueous suspension, Humulin N),
insulin glargine (Lantus), insulin detemir (Levemir), and 0.9%
NaCl (Saline). Skin test with semisynthetic human insulin re-
sulted in local, immediate skin reactions such as itchy erythema
and wheals 30 min after the injection.
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Table 1. Skin tests were performed with several human insulins. Human insulin (Humulin R), insulin lispro (Humalog),
insulin aspart (NovoRapid), insulin glulisine (Apidra), isophane insulin injection (aqueous suspension, Humulin N), insulin
glargine (Lantus), insulin detemir (Levemir), and 0.9% NaCl. Skin testing with semisynthetic human insulin resulted in local
immediate skin reactions such as itchy erythema and wheals.

Preparations Erythema (mm) Wheal (mm) Erythema (mm)

(trade name) 15 min after the test 15 min after the test 30 min after the test
human insulin (Humulin R) 10x11 0x0 11 x 10
insulin lispro (Humalog) 8x16 6x9 11x14
insulin aspart (NovoRapid) 20 x 15 10x9 22x17
insulin glulisine (Apidra) 12x10 6x6 12 x11
(actusous sspension, Humulm ) 8x10 0x0 1014
insulin glargine(Lantus) 8x10 0x0 12x11
insulin detemir(Levemir) 13 x 13 0x0 12 x 10

Normal saline solution 0x0 0x0 0x0

Since the patient’s insulin secretion was preserved, the treatment method was switched to insulin glulisine
4-4-4 and glargine 0-0-0-4 (a total of 24 U/day) to control her hyperglycemia because they caused weaker reac-
tions than the other insulin types. Changing the type of insulin, administering oral antihistamine and topical
glucocorticoid, and varying the insulin injection site were effective in treating adverse local reactions. Although
she has been satisfied with the reduction in pruritus, she is trying to achieve better blood glucose control because
of her HbA1c being 6.6% after 1 year. We obtained the informed consent from this patient.

3. Discussion

Allergy to insulin can manifest as a discrete local dermal reaction, or as a generalized reaction with concurrent
local skin reactions. Local symptoms have been described in 5% - 10% of insulin treated patients [2], and gen-
eral symptoms in one series were reported in only 0.07% (4 of 5880 diabetic patients treated with insulin) [3].

To clarify the clinical characteristics associated with insulin allergy, the present case and 25 previous Japa-
nese cases reported in the literature were analyzed based on their clinical course and laboratory results. Our pa-
tient noticed itchy skin wheals at the insulin injection sites 6 weeks after starting insulin therapy. Most cases of
insulin allergy occur 2 weeks after the initiation of insulin therapy [4]-[6]. In Japan, cases of insulin allergy
usually occur within 1 year after the initiation of insulin therapy. However, Matsumura et al. [7] reported the
case of diabetes associated with an immediate-type allergy against human insulin 34 months after the initiation
of insulin treatment. Most allergic reactions to human insulin are of the local type, but Takuma [6] and Yoshino
[8] have both reported cases of generalized allergic reactions.

Since we did not perform intradermal skin tests with insulin preparations containing protamine sulfate; zinc
suspension; NPH suspension; and preservative agents such as paraben, cresol, and phenol, the causal substance
of the patient’s immediate-type allergy could not be identified. However, human insulin, insulin lispro, insulin
aspart, insulin glulisine, insulin glargine, and insulin detemir do not contain protamine sulfate, and there is no
zinc suspension present in human insulin and insulin glulisine. The local skin allergic reactions and the fact that
the insulin specific IgE antibody test was positive highly indicated the presence of a specific allergy to human
insulin in this patient.

Various methods have been used in the treatment of insulin allergy, such as oral antihistamines, the addition
of glucocorticoids to insulin, desensitization with human insulin [9], continuous subcutaneous insulin infusion
[10], and the administration of human insulin analogs in place of human insulin, which have shown to be less
allergenic [11]. With the number of the patients with diabetes increasing, the possibility of human insulin allergy
should be kept in mind when initiating human insulin therapy.
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