
Letter to the Editor

d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 9 4 ( 2 0 1 1 ) e 5 3 – e 5 4

C o n t e n t s l i s t s a v a i l a b l e a t S c i e n c e D i r e c t

Diabetes Research
and Clinical Practice

journal homepage: www.elsevier.com/locate/diabres
Insulin glulisine may ameliorate nocturnal hypo-
glycemia related to insulin antibody – A case
report

A 70-year-old man was admitted to our hospital in January

2010. His chief complaint was poor glycemic control with

nocturnal hypoglycemia. He had been diagnosed with type 2

diabetes 35 years ago, and treated with a sulfonylurea. In

2006, he started insulin therapy with insulin lispro mix 50

because of hyperglycemia (HbA1c 11.9%), then basal-bolus

therapy with insulin lispro and detemir was introduced in

June 2009. Since then, he had suffered from nocturnal

hypoglycemia with daytime hyperglycemia. Switching insu-

lin detemir to NPH insulin did not correct the unsatisfactory

glycemic control, with the HbA1c level being 8.3% at the time

of admission.

After admission, introducing a bed-time snack and

discontinuing NPH insulin did not reduce nocturnal hypogly-

cemia. Fasting plasma glucose, insulin and C-peptide levels

were 58 mg/dl, 109 mU/l and 1.5 ng/ml, respectively.

The main causes of hypoglycemia are anti-diabetic

medications, hepatic or renal failure, hormone deficiency, or

tumors [1]. These possibilities were ruled out and hypoglyce-

mia due to insulin autoimmunity syndrome [2] was suspected.

His insulin antibody titer was high (binding ratio 85.2%), and

scatchard analysis revealed low affinity-high binding capacity

of the antibody (k1 = 0.0071 � 108 M�1, b1 = 261 � 10�8 M,

k2 = 0.0001 � 108 M�1, b2 = 146 � 10�8 M). We concluded that

his nocturnal hypoglycemia was related to insulin antibody.

Even after switching insulin from lispro to regular human

insulin (0.38 U/kg/day), nocturnal hypoglycemia with daytime

hyperglycemia persisted. However, after switching from

regular insulin to insulin glulisine three times a day (0.47 U/

kg/day), his nocturnal hypoglycemia disappeared and his

glucose fluctuations improved. One year after switching to

insulin glulisine, although his insulin antibody titer remained

high (binding ratio 87.5%), scatchard analysis showed higher

affinity and lower binding capacity of the antibody

(k1 = 0.294 � 108 M�1, b1 = 11.7 � 10�8 M, k2 = 0.0050 � 108 M�1,

b2 = 10.7 � 10�8 M), suggesting preferable change of antibody

characteristic.

Insulin glulisine is a fast-acting human insulin analogue

engineered by changing two amino acids in human insulin

(3BLys-29BGlu-human insulin), and shows stability in mono-

meric and dimeric forms in solution in the absence of zinc [3].
Ozaki and Oiso reported a patient with type 1 diabetes and

severe insulin allergy whose allergy symptoms completely

subsided after insulin lispro was replaced with glulisine [4].

However, to our knowledge, there has been no report on the

efficacy of insulin glulisine for treatment of hypoglycemia due

to insulin antibody. Here, we experienced a patient whose

nocturnal hypoglycemia due to insulin antibody was resolved

by switching to insulin glulisine. Although its mechanism

remains unknown, insulin glulisine may be considered as a

therapeutic option for poor glycemic control due to insulin

antibody.
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