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Abstract 

Background: Achieving glycemic control without risking 

hypoglycemia imposes a major challenge among young 

children with type 1 diabetes (T1D). Objectives: To compare 

the effectiveness of insulin degludec to insulin glargine and 

NPH insulin among toddlers and preschoolers with T1D in 

terms of glycosylated hemoglobin (HbA1c) and frequency of 

hypoglycemic episodes. Methods: This randomized-controlled 

trial included 60 toddlers and preschoolers with T1D aged 2-6 

years, with disease-duration 0.07-6 months. They were 27 

males (45%), 33 females (55%). According to basal insulin, 

they were randomly assigned into three groups; Group-A 

received insulin degludec, group-B insulin glargine and group-

C NPH insulin. The three groups were followed-up for 6 

months with assessment of insulin daily-dose (IDD), frequency 

of hypoglycemia and severe hypoglycemia/week and HbA1c. 

Results: The three groups were well-matched regarding 

baseline clinical and laboratory parameters (p>0.05). After 6 

months, the insulin degludec group had significantly lower IDD 

(p=0.015), frequency of hypoglycemia (p=0.006) and severe 

hypoglycemia (p=0.029), and HbA1c (p=0.002) than the other 

two groups. The frequency of hospital admissions was 

significantly higher in the NPH group than the other two groups 



(p=0.034). Insulin degludec and insulin glargine resulted in 

significant decrease of HbA1c than baseline (p=0.001 and 

p=0.024, respectively). Moreover, insulin degludec resulted in 

significant decrease in the frequency of hypoglycemia 

(p=0.003) and severe hypoglycemia (p=0.017). The insulin 

glargine group showed significantly lower IDD at the end of 

the study than baseline (P=0.032). No significant difference 

was found between toddlers and preschoolers as regards IDD, 

frequency of hypoglycemia and HbA1c.  Conclusion: The use 

of insulin degludec and insulin glargine significantly improves 

glycemic control and reduces the risk of hypoglycemia with a 

lower insulin dosage among toddlers and preschoolers with 

T1D. 

Keywords: Insulin glargine; insulin degludec; NPH insulin; 

toddlers; preschool children; type 1 diabetes. 
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