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To the Editor

Continuous subcutaneous insulin infusion (CSII) therapy is widely 
accepted for brittle type 1 diabetes, since it has the benefit of less 
frequency of hypoglycemia and better management of the dawn 
phenomenon compared to multiple daily insulin injection (MDI) 
therapy. On the other hand, insulin aspart, one of the rapid-acting 
insulin analogs, was approved for Pregnancy Category B rating by 
the United States Food and Drug Administration (FDA) in 2007, 
whereas the FDA created the rating system and approved a Pregnancy 
Category B rating for human regular insulin in 1979.

However, the safety and efficacy of insulin aspart used in CSII 
therapy has not been established in pregnant type 1 diabetic patients. 
Here, we report the case of a pregnant patient with brittle type 1 
diabetes successfully managed by conversion from MDI therapy to 
CSII therapy with insulin aspart.

A 28-year-old Japanese woman was treated for a 21-year history of 
type 1 diabetes (Height 152cm, weight 48kg, and BMI 20.8kg/m2). She 
had no diabetic-related complications. She received insulin aspart at 
a dose of 5-6 units before each meal plus insulin glargine at a dose of 
11 units nightly at bedtime. She had recurrent severe hypoglycemia, 
which often required intravenous glucose administration with 
disturbance of consciousness. Her pregnancy was confirmed at 8 
weeks of gestation. Then laboratory studies showed HbA1c, 6.6%; 
1,5-AG, 1.6g/ml (normal range 14.0-46.0); fasting serum C-peptide, 
<0.1ng/ml (normal range 0.61-2.09); GAD antibody, 2.0unit/ml 
(normal range <1.5); and insulin antibody, 6.0% (normal range < 7.0).

She was admitted to our hospital and the therapy was switched 
from single daily injection of insulin glargine to NPH insulin twice a 
day, since safety of insulin glargine in pregnant patients has not been 
established. However, her glycemic control had been unimproved 
after the change in therapy. So the treatment was changed from MDI 
to CSII therapy with insulin aspart using Paradigm 712 insulin pump 
(Medtronic Japan, Tokyo, Japan). The frequency of hypoglycemia 
was markedly diminished after the initiation of CSII therapy and 
it occurred only twice or three times a month during pregnancy. 
HbA1c levels decreased to 4.8-5.2% and the level of 1,5-AG increased 
to 3.3-3.8g/ml throughout gestation. The coefficient of variance 
(CV) of FBS successively measured for 2 weeks decreased from 30.7
before the CSII therapy to 19.3 in mid pregnancy and 19.7 in late
pregnancy, suggesting that glycemic variability was ameliorated after
the induction of the CSII therapy. She gave birth to a male infant
weighing 3342g at 40 weeks gestation without any complications.
And to date, she has received CSII therapy and maintained stable
glycemic control for 6 months since childbirth.

CSII is useful therapy for brittle type 1 diabetes worldwide. 

There have been some reports about the efficacy of CSII therapy for 

pregnant diabetic patients. Lenhard and Reeves [1] reported that 

CSII therapy decreased the frequency of hypoglycemia and improved 

glycemic variability, resulting in beneficialness for pregnant women 

with diabetes. On the other hand, there have been several studies 

comparing the safety and efficacy of insulin analogs. It was reported 

that symptomatic episodes of hypoglycemia were significantly fewer 

with insulin aspart than with insulin lispro administrated by CSII 

[2]. Plank et al. [3] also reported that there was a trend towards a 

lower rate of hypoglycemia in patients with type 1 diabetes receiving 

insulin aspart (8.3 %) compared with insulin lispro (20.8 %). In addition, 

Kurtzhals et al. [4] reported that insulin aspart showed a slightly 

lower IGF-1 receptor affinity than that of human insulin and that 

insulin lispro was 1.5-fold more potent in biding to the IGF-1 receptor 

than human insulin, though the mitogenic potencies, which seemed 

to correlate with the IGF-1 receptor binding affinities, were similar 

between insulin aspart and insulin lispro. Based on these previous 

studies, we selected CSII therapy with insulin aspart for pregnant 

brittle diabetes, resulting in successful glycemic management in high-

risk pregnancy.
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