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Two Cases of Allergy to Insulin in Gestational Diabetes
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Allergic reaction to insulin is uncommon since the introduction of human recombinant insulin preparations and is more rare in
pregnant than non-pregnant females due to altered immune reaction during pregnancy. Herein, we report two cases of allergic re-
action to insulin in gestational diabetes that were successfully managed. One case was a 33-year-old female using isophane-neu-
tral protamine Hagedorn human insulin and insulin lispro. She experienced dyspnea, cough, urticaria and itching sensation at the
sites of insulin injection immediately after insulin administration. We discontinued insulin therapy and started oral hypoglycemic
agents with metformin and glibenclamide. The other case was a 32-year-old female using insulin lispro and insulin detemer. She
experienced pruritus and burning sensation and multiple nodules at the sites of insulin injection. We changed the insulin from in-
sulin lispro to insulin aspart. Assessments including immunoglobulin E (IgE), IgG, eosinophil, insulin antibody level and skin bi-
opsy were performed. In the two cases, the symptoms were resolved after changing the insulin to oral agents or other insulin
preparations. We report two cases of allergic reaction to human insulin in gestational diabetes due to its rarity.
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INTRODUCTION

The incidence of allergic reaction to insulin is 0.1% to 3% of
diabetic patients treated with insulin [1]. Allergy to insulin in
gestational diabetes is extremely rare due to the altered im-
mune reaction during pregnancy [2]. Allergic reactions range
from local injection site reactions to severe generalized ana-
phylactic, life-threatening reactions. Herein, we report two cas-
es of allergic reaction to insulin in gestational diabetes patients
that were successfully managed. To our knowledge, this is the
first report of allergic reaction to insulin in gestational diabetes
in Korea.

CASE REPORTS

Case 1

A 33-year-old female (weight 82.4 kg, body mass index [BMI]
33 kg/m?®) was admitted to our hospital because of dyspnea,
cough, urticaria, and itching sensation at the site of insulin in-
jection immediately after insulin administration at 36+5 weeks
of pregnancy. On admission, the symptoms of dyspnea and
cough had disappeared. The patient had gestational diabetes
and was treated with neutral protamine Hagedorn human insu-
lin and insulin lispro for 2 months. She had no underlying dis-
ease and no history of allergy. On admission, her blood pres-
sure was 100/60 mm Hg, heart rate was 84 beats per minute,
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respiratory rate was 16 breaths per minute and body temperature ~ Laboratory findings showed a white blood cell (WBC) count of
was 36.4°C. An asymptomatic grayish and reddish hyperpig- 15,030 cells/uL (eosinophil count 620/uL), immunoglobulin E
mented patches were observed on both proximal arms (Fig. 1).  (IgE) 171.4 IU/mL (range, 0 to 100), IgG 714.0 mg/dL (range,

Fig. 1. Grayish and reddish hyperpigmented patches at the site of insulin injection. (A) Right proximal arm. (B) Left proximal arm.

(A) (B)

Fig. 2. Histopathology of skin lesions of both proximal arms. Perivascular lymphohistiocytic and eosinophilic infiltration (A) around fat
tissue in deep dermis (H&E stain, X400) and (B) around capillaries in subcutis (H&E stain, X400) was observed.
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Fig. 3. Multiple erythematous nodules at the site of insulin injection. (A) Right thigh. (B) Left thigh.

700 to 1,600), insulin antibody 34.4% (range, O to 8.2), and he-
moglobin Alc (HbAlc) was 6.2%. Skin biopsy of the patches
on the arms revealed perivascular lymphohistiocytic and eosin-
ophilic infiltration in the deep dermis and subcutis (Fig. 2). In-
sulin therapy was discontinued and oral hypoglycemic agents
(metformin and glibenclamide) were started. The blood sugar
level was well maintained by oral agents only and the patient
was discharged on day 4 of hospitalization with clinical im-
provement. After 1 week, eosinophil count, IgE and insulin an-
tibody levels were measured and were decreased (420/uL,
170.0 IU/mL, and 7.0%, respectively). The patient gave birth
via Cesarean section (C-section) at 38 weeks of pregnancy and
the baby weighed 3.2 kg.

Case 2

A 32-year-old female (weight 73.8 kg, BMI 32.36 kg/m?*) with
no underlying disease was diagnosed with gestational diabetes at
27+4 weeks of pregnancy. She was pregnant previously without
gestational diabetes. Her HbAlc was 6.2% and she was started
on a treatment with insulin lispro and insulin detemer. The blood
sugar level was well controlled and she was discharged with in-
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sulin on day 12 of hospitalization. One week after discharge, she
visited the outpatient clinic for a follow-up and presented with
multiple erythematous nodules on both thighs where the insulin
was injected (Fig. 3). She complained of pruritus and burning
sensation at the sites, but there was no tenderness. The symp-
toms were aggravated mostly after injection of insulin lispro. We
suspected insulin hypersensitivity and performed skin biopsy
and blood sampling; consequently a topical steroid ointment was
prescribed. Upon laboratory analysis, WBC count was 9,500
cells/uL (eosinophil count, 1.8%), IgE 121.3 IU/mL, IgG 781.0
mg/dL and insulin antibody was negative. The skin biopsy re-
vealed spongiosis of epidermis, perivascular mononuclear cell
infiltration in the dermis and eosinophilic infiltration in the sub-
cutis (Fig. 4). The skin lesions were aggravated and mitigated
during maintenance of initial insulin treatment and the IgE level
was increased to 163.4 TU/mL. The treatment was changed from
insulin lispro to insulin aspart and insulin detemer was contin-
ued. After changing the type of insulin, the skin lesions were re-
solved. She maintained insulin therapy using insulin aspart and
insulin detemer without side effects and gave birth to a 3-kg
baby via C-section at 37+3 weeks of pregnancy.

Copyright © 2015 Korean Endocrine Society
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Fig. 4. Histopathology of skin lesions of both thighs. (A) Spongiosis of epidermis (H&E stain, X400). (B) Perivascular mononuclear cell
infiltration around endothelial cells at the dermis level (H&E stain, X400). (C) Eosinophilic infiltration around capillaries at the subcutis

level (H&E stain, X400).
DISCUSSION

Allergic reaction to insulin has been uncommon since the in-
troduction of human recombinant insulin preparations instead
of animal insulin; the frequency ranges from 0.1% to 3% dur-
ing insulin treatment [1].

The exact prevalence of anaphylaxis and allergy to insulin
during pregnancy is unknown, but the condition is very rare dur-
ing pregnancy due to altered immune reactions [2,3]. Pregnancy
is often considered a period of pure immunosuppression because
of the autoimmune disease improvement and the increased sus-
ceptibility to influenza infections during pregnancy. During
pregnancy, T cells, B cells, and natural killer cells are transcrip-
tionally downregulated by estrogen and progesterone [2].

Multiple insulin components—such as pharmaceutical for-
mula additives (protamine, metacresol, or zinc) and latex—and
insulin itself can act as the allergen [1].

The mechanisms of insulin allergy can be of three types: hy-
persensitivity I, III, and IV. The IgE-mediated type I hypersensi-
tivity is the most common, usually localized at the injection site
and rarely causes anaphylaxis [4]. [gG-mediated type III im-
mune complex-type hypersensitivity and immune T cell-mediat-
ed delayed-type type IV hypersensitivity occur infrequently [5].

IgE-mediated symptoms occur immediately after insulin ad-
ministration and biphasically followed by a more sustained in-
duration and generalized reaction 4 to 8 hours later. Type I1I re-
actions occur at the injection site as subcutaneous nodules after
2 to 6 hours after insulin administration [4]. Type IV reactions
occur usually as a reaction to the retarding agents in insulin
preparations [6].

For accurate diagnosis, skin prick test, patch test, intrader-
mal test, specific IgE and occasionally, skin biopsy can be
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used. However, history taking is the most important [4].

In our two cases, eosinophil, IgE and IgG levels were mea-
sured and a skin biopsy performed. The IgE level was elevated,
IgG level was normal, eosinophilia was observed and skin biop-
sy showed eosinophilic infiltration. Our two insulin allergy cas-
es were considered type I hypersensitivity because of the elevat-
ed IgE. The first case was a more severe form with accompany-
ing systemic symptoms, such as dyspnea and cough, compared
with the second case, that showed localized skin lesions only.

Various treatment options are available for managing allergic
reactions to insulin [1]. Antihistamines and corticosteroids can
be used for symptom relief. Changing the insulin to different
oral hypoglycemic agents or insulin preparations is also impor-
tant [1]. Additionally, use of insulin as a continuous subcutane-
ous infusion can be helpful. Subcutaneous insulin desensitiza-
tion is a specific immunotherapy that increases insulin dose
progressively under close observation [1,4]. In our cases, the
symptoms were improved after changing the insulin regimen to
another oral agent or preparation due to subtle differences in
antigenicity.

In case 1, the patient had only 3 weeks to childbirth and pre-
sented with insulin antibodies. Therefore, we changed the insu-
lin to metformin and glibenclamide although the drugs were
classified as category B and C in pregnancy, respectively. The
American College of Obstetrics and Gynecology and the UK
National Institute of Health and Care Excellence recommend
that either metformin or glibenclamide can be used to treat ges-
tational diabetes [7,8].

In case 2, the allergic reaction to insulin occurred when insu-
lin lispro and insulin detemer were used. The symptoms became
aggravated after injection of insulin lispro; thus, the insulin lis-
pro was considered the allergen. The patient’s laboratory find-
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ings showed no insulin antibodies; a previous case where insu-
lin lispro caused localized allergic reactions was reported, but
insulin aspart was less immunogenic [9]. Therefore, insulin lis-
pro was changed to aspart, and no allergic reaction occurred af-
ter the insulin regimen was changed. Subsequently, the symp-
toms were resolved.

Insulin lispro has subtle structural differences from human
insulin (substitution of proline with lysine in position 28 and
lysine with proline in position 29 of the B chain) and includes
inactive ingredients such as glycerol, phenol, metacresol, or
zinc [4,10]. Conversely, insulin aspart differs from insulin lis-
pro structurally (a single substitution of proline with aspartic
acid in position B28) and in doses of metacresol in preparation
(lispro 3.15 mg/dL, aspart 1.72 mg/dL) [10-13], which may
have caused a difference in allergic reaction. Case 2 is interest-
ing because allergy to insulin was thought to be caused by insu-
lin lispro, which has a low immunogenic potency and is usually
administered to patients who suffer from insulin allergy [14].

In summary, we reported two cases of allergic reaction to
human insulin in patients with gestational diabetes. These cases
present interesting and unique aspects because insulin allergy
in gestational diabetes is extremely infrequent owing to its im-
munosuppressive state [2]. To our knowledge, less than 10 cas-
es of allergy to insulin in gestational diabetes have been report-
ed globally [15-22] and this is the first report of insulin allergy
in gestational diabetes in Korea. Therefore, we report two cases
of allergic reaction to insulin in patients with gestational diabe-
tes and a review of the literature.
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