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Abstract Objective: The objective of this study is to study the most recent evidence on glucose variability using insulin degludec 

comparing it with insulin Glargine in children and adolescents with C-Pepde negative type I Diabetes and to assess the 
effect of using insulin Deglude on Glucose variability, Hypo and hyperglycemic events, safety and tolerability Design: 
The current study investigated once-daily insulin degludec versus insulin Glargine, both in combination with bolus 
insulin aspart in a 36week trial using SMBG and CGM, in children and adolescents with C-Peptide negative Type1DM. 
Setting Urban Superspeciality hospital and medical college AIIMS (American international institute of medical sciences 
Udaipur Rajasthan Participants 33 children and adolescents (between 10-18 yrs age) with c-peptide negative i.e less than 
0.3 ng/mL type 1 diabetes Main outcome The levels of Fasting Blood Glucose (FBG’s) HbA1c mean value, SDs, blood 
glucose variability that is blood glucose ≥ 180 and BG < 70 all decreased in Insulin Degludec group. Results: The levels 
of Fasting Blood Glucose (FBG’s) HbA1c mean value, SDs, blood glucose variability that is blood glucose ≥ 180 and BG 
< 70 all decreased in Insulin Degludec group. HbA1c reduction was 1.58 in insulin degludec group while HbA1c 
reduction was 0.92 in insulin glargine group. Fasting blood glucose (FBG’s) was 108 ± 10 mg/dl in insulin degludec 
group while it was 138 ± 26 mg/dl in insulin glargine patients Conclusions: It is concluded that insulin degludec 
suppressed daily fluctuations of FBG and PPBG, suppressed the occurrence frequency of hyperglycemia and 
hypoglycemia, glucose variability and exerted more steady hypoglycemic actions, well tolerated and safe in children and 
adolescents. 
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INTRODUCTION 
Alterations in glucose metabolism in individuals with 
diabetes have been a cause of concern for many years 
especially in insulin dependent Diabetic children less than 
18 yrs. as they appear at first glance, i.e. simply as 

hyperglycemia, and its surrogate marker, glycated 
hemoglobin (HbA1c), used both to estimate the risk of 
developing diabetic complications and to delineate the 
strategy of diabetes treatments and hypoglycemic leading 
to cardiac and other complications. Over the time, 
diabetes-related glycemic alterations have been 
considered in more complex terms, by attempting to 
identify the role of fasing glycemia, postprandial 
glycemia and hypoglycemias in the overall rate of 
complications of the disease. This set of evaluations has 
led to the concept of glucose variability and development 
of newer basal insulins. Although intuitively easy to 
understand, but cannot be equally easy to translate into 
frame of definition and frame of prognostic and 
therapeutic impact. The literature available on glucose 
variability is extensive but still confusing which demands 
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further investigation and are very less in children below 
18 yrs. where hypoglycemic is a very serious concern. 
The purpose of this study is to study the most recent 
evidence on glucose variability using insulin degludec 
comparing it with insulin Glargine in children and 
adolescents with C-Pepde negative type I Diabetes who 
are totally dependent on insulin and to assess the effect of 
using insulin Deglude on Glucose variability, Hypo and 
hyperglycemic events, safety and tolerability but also to 
help understand better the available measurement options 
and how such diverse projections could be related with 
development of diabetic complications. Insulin degludec 
is a new ultra-long-acting basal insulin. We aimed to 
study efficacy and safety of insulin degludec in children 
and adolescents with type 1 daibetes, by using SMBG and 
continuous glucose monitoring (CGM) on Glucose 
variability glycemic control and hypoglycemic incidence 
using insulin degludec in children and adolescent with 
type 1 diabetes in comparison with insulin Glargine. 
Insulin degludec (IDeg) a basal insulin with an ultra-long 
pharmacokinetic profile produces a steady-state of 
remarkably flat and stable insulin levels; however, no 
studies have yet reported on the effect of using of IDeg in 
subjects younger than 18 years of age. This was a single-
centre, randomized, single-dose, double-blind, two-period 
crossover trial conducted in children and adolescents (10-
18 years), with c-peptide negative type 1 diabetes. 
Subjects received a single subcutaneous dose of 0.4 U/kg 
insulin IDeg or of glargine (IGlar) respectively, on two 
separate dosing visits, followed by monitoring of blood 
glucose, HbA1c, hypoglycemic and hyperglycemic 
events,. A total of 33 children and adolescents were 
included in the trial. Glucose variability, Hyppoglycemic 
events, hyperglycemic exertions, safely and tolerability 
were assessed. All patients with type 1 diabetes need 
insulin treatment permanently basal and bolus. Basal 
insulin analogs are increasingly used in the treatment of 
diabetes with aim to mimic continuous endogenous 
insulin secretion. The currently available basal insulin 
does not completely mimic the endogenous insulin 
secretion. This has continued to promote the search for 
ideal basal insulin especially in children and adolescents 
in whom Glucose variability matters a lot. The newer 
basal insulin have primarily focused on increasing the 
duration of action reducing variability, and reducing the 
incidence of hypoglycemia, particularly nocturnal. 
However, the changing criteria of hypoglycemia within a 
short span of a few years along with the surprising 
introduction of major cardiac events as another measure 
has not only clouded the assessment of basal insulin but 
has also polarized worldwide opinion about the utility of 
the newer basal insulin. The current study investigated 
once-daily insulin degludec versus insulin Glargine, both 

in combination with bolus insulin aspart in a 36week trial 
using SMBG and CGM, in children and adolescents with 
C-Peptide negative T1DM. This trial was the first to look 
into the effect of insulin deglude compairing with insulin 
glargine regarding glycemic control, glucose variability, 
hypoglycemic events and safety of insulin degludec in 33 
children and adolescents (age: 10-18 years). The results 
showed that at the end of 36 weeks, the insulin degludec 
in combination with insulin aspart was superior to insulin 
Glargine in combination with insulin aspart in terms of 
glucose variability, hypoglycemia, hyperglycemias, 
glycemic control and HbA1c parameters. The mean basal 
insulin does at the end of treatment were reduced by 8 % 
in the insulin degludec group. A lower insulin dose and a 
significantly greater reduction in fasting plasma glucose 
versus insulin glargine were achieved. Degludec regimens 
had significantly lower rates of overall and nocturnal 
hypoglycemia whereas the rate of severe hypoglycemia 
was numerically higher with insulin Glargine plus insulin 
aspart especially at 3 A.M. The patients on insulin 
degludec had a significantly lower rate (30% less) of 
hyperglycemia. No safety issues were found with insulin 
degludec. The results conclude that insulin degludec in 
combination with insulin aspart effectively improved 
long-term glycemic control less number of hypoglycemic 
events, less glucose variability. “When treating children 
and adolescents with type 1 diabetes, it is critical that a 
right balance between glycemic control and side effect 
management is maintained to ensure the best long-term 
outcomes. 
 
MATERIAL AND METHODS 
Patients studied were 33 children and adolescents 
(between 10-18 yrs age) with c-peptide negative i.e. less 
than 0.3 ng/mL type 1 diabetes. They were treated with 
basal- bolus insulin therapy. Basal insulin was changed 
from Insulin glargine to same-dose Insulin degludec. We 
studied that influences of switching from insulin Glargine 
to insulin degludec on parameters for hypoglycemia, 
hyperglycemia, glycemic variability using SMBG and 
CGM for five consecutive days and then followed up. 
Children and adolescents were switched from Glargine 
insulin to degludec with same dose of insulin Aspart, and 
same diet and exercise pattern. Parameters studied for 
glycemic variability include the 24 h mean glucose levels, 
standard deviation (SD) values 24 h glucose levels, M-
values, mean amplitude of glycemic excursions, 24 h area 
under the glucose curve, time in hypoglycemia and time 
in hyperglycemia. We compared these CGM and SMBG 
data using insulin Glargine and after switching on to 
insulin degludec with same dose of preprandial insulin 
Aspart, same pattern of diet and exercise. 
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RESULTS 
The levels of Fasting Blood Glucose (FBG’s) HbA1c 
mean value, SDs, blood glucose variability that is blood 
glucose ≥ 180 and BG < 70 all decreased in Insulin 
Degludec group. HbA1c reduction was 1.58 in insulin 
degludec group while HbA1c reduction was 0.92 in 
insulin glargine group. Fasting blood glucose (FBG’s) 
was 108 ± 10 mg/dl in insulin degludec group while it 
was 138 ± 26 mg/dl in insulin glargine patients Blood 
Glucose value less than 70 mg/dl at 3.00 A.M early 
morning were there in 28 patients in insulin Glargine 
group, while it was not less than 70mg/dl at 3.00 A.M 
early morning in any insulin degludec patients. Blood 
glucose levels 7, 8 and 9 a.m. were 110 ± 20 mg/dl in 
insulin degludec patients while it was 140 ±20 mg/dl in 
insulin glargine patients. Glycemic value >180 ± 20 
mg/dl was observed in 2 patients on insulin degludec 
group, while it was >180 ± 20 mg/dl in 29 patients on 
insulin glargine. The mean 24 hr value of BG ≥ 180 
mg/dl decreased in all subjects with insulin degludec 
while 8 patients with insulin glargine. Significant 
difference was obtained, 24 h mean glucose levels, and 
hyperglycemia was lesser in the insulin degludec 
treatment as compared with those in the insulin Glargine 
treatment. M-values in the insulin degludec treatment 
were significantly smaller than those in the insulin 
Glargine treatment. A significant difference was observed 
in hypoglycemia at 3:00 a.m. The hypoglycemia was 
significantly less in the patient during the treatment using 
insulin degludec in comparison to insulin glargine 
glycemic exertions were significantly less with insulin 
degludec in comparison to insulin glargine in due course 
of time dose of insulin degludec comes down to 8 % 
lesser than insulin glargine in 28 patients. The mean FPG 
were lower during IDeg treatment than during IGlar 
treatment, where as the PP did not differ between two 
treatments. The dose of IDeg was 8 % lesser than that of 
IGlar but other secondary endpoints did not differ 
between the two. No injection site reaction were reported 
in either insulin. No significant difference in weight gain 
was observed in two insulin. 
 
DISCUSSION 
Type 1 Diabetes depends on basal insulin and meal 
related bolus insulin to complete daily requirements of 
insulin. Basal insulin secretion constitutes approximately 
40-50% of the total insulin secretion over a 24-hour 
period and inhibits hepatic glycogenolysis, ketogenesis 
and gluconeogenesis. Several trials have highlighted the 
increasing role of basal insulin in the management of 
diabetes mellitus leading to the search for the ideal basal 
insulin.Previously, it was discovered that the duration of 
action of insulin could be prolonged through addition of 

Zinc and combination with strongly basic proteins (e.g. 
protamine). The first basal insulin, Neutral Protamine 
Hagedorn insulin (NPH), originally consisted of insulin 
and protamine with small amounts of Zinc and phenol at 
neutral pH, but later formulations were produced by 
adding protamine to recombinant synthesized human 
insulin, NPH was originally considered long-acting 
insulin even though its duration of action was only 12-18 
hours. NPH shows a pronounced peak effect, which can 
increase risk of nocturnal hypoglycemia. It fails to mimic 
the physiological profile and is associated with excess 
variability in absorption and action and may need to be 
administered twice a day. A higher level of hypoglycemia 
and nocturnal hypoglycemia in particular, remains a 
major limitation of NPH. Inadequate re-suspension of 
NPH, which is quite common, may contribute to higher 
variability and hence, identical doses of subcutaneous 
insulin do not always lead to the same glycemic effect. 
Therefore, there was a strong need to develop insulin 
without such pharmacokinetic and pharmacodynamic 
(PK/PD) inconsistencies and hence, long-acting (basal) 
basal insulin analogs were developed to provide a more 
physiologic PK/PD profile with longer duration of action, 
less intra-patient variability, less pronounced peak in 
time-action profiles, and lesser hypoglycemic risk 
compared with NPH. Then basal Insulin glargine came 
into market which is an insulin analog with mean 
elimination half Life approximately 12 hrs. and duration 
of action 18-24 hrs. there is some day to day change in 
overall exposure for insulin glargine which lead to longer 
duration of action and more elimination half life basal 
insulin. Insulin degludec is a neutral, soluble, ultra-long-
acting basal insulin analog with duration of action found 
to be >42 hour in patients with type 1 diabetes. It has a 
mean elimination half-life of approximately 25 hours. 
Steady state is reached in 2-3 days with subcutaneous 
administration of once-daily insulin degludec. At steady 
state, there was no day-to-day change in overall exposure 
for insulin degludec. [Within-subject variability of insulin 
degludec is four times less compared to NPH and in fact, 
is the least compared to all available basal insulins. The 
degradation of insulin degludec is similar to that of 
human insulin, with all metabolites being inactive. The 
primary route of elimination of insulin degludec is via 
degradation at the insulin receptor, which is independent 
of dose. Comparison of any insulin trial including basal 
insulin has certain limitations. The most crucial limitation 
for any insulin trial is its open-label design as they can 
not be single-blinded let alone double-blinded. This open-
label design of insulin makes it difficult to prevent 
investigator-dependent bias and may influence the study 
protocol for desired outcomes. If one treatment is found 
to be superior over other, it could be possible that the 
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drug in question is superior or the protocol is superior or 
both. Therefore, all comparative insulin trials must be 
interpreted in the light of these limitations. Also, with the 
passage of time, these modern basal analogs have been 
peppered with complicated and ever-changing rules and 
regulations. Ideally, the same sets of outcome measures 
should have been applied for the studies comparing all 
basal insulin; however, with the recent changes in 
regulations and a different outcome measures set in later 
studies, it is becoming more difficult to reach any 
meaningful conclusion. Alterations in glucose 
metabolism in individuals with diabetes have been 
considered for many years, as they appear at first glance, 
i.e. simply as hyperglycemia, and its surrogate marker, 
glycated hemoglobin (HbA1c), used both to estimate the 
risk of developing diabetic complications and to define 
the targets and measures the efficacy of diabetes 
treatments. However over the time diabetes-ralated 
glycemic alterations have been considered in more 
complex terms and is related to various complications, by 
attempting to identify the role of fasting glycemia, 
postprandial glycemia and hypoglycemia in the overall 
assessment of the disease. Study showed that insulin 
degludec had a significantly more predictable glucose-
lowering effect from day to day variability than glargine.. 
The present study demonstrated the changes of glucose 
fluctuation and insulin dosage immediately after 
switching from insulin glargine to insulin degludec in 
adolscents and children with T1DM.Insulin degludec is a 
novel ultra-long-acting basal insulin. We studied efficacy 
and safety of insulin degludec in children and adolescents 
with type 1 diabetes, by using SMBG and continuous 
monitoring (CGM) on Glucose variability and glycemic 
control, hypoglycemic incidence using insulin degludec 
in children and adolescent with type 1 diabetes a 
comparison with insulin Glargine and found statistically 
significant results. 
 
CONCLUSION 
It is concluded that insulin degludec suppressed daily 
fluctuations of FBG and PPBG, suppressed the 
occurrence frequency of hyperglycemia and 
hypoglycemia, glucose variability and exerted more 
steady hypoglycemic actions, well tolerated and safe in 
children and adolescents. The mean value of Blood 
glucose and HbA1c decreased in all patients with insulin 
degludec significantly more than insulin glargine, A 
significant difference was observed in Nocturnal 
Hypoglycemia, hyperglycemic exertions were 
significantly less on patients with insulin degludec in 
comparison to insulin glargine, the dose of insulin 
degludec came to 8 % less than insulin glargine with 
flexibility in dosing of Insulin Degludec in comparison to 

Insulin Glargine in case of missed dose. Both insulins 
were well tolerated by children and found to be safe with 
no treatment specific pattern. This is concluded that 
insulin degludec suppressed daily fluctuations of Blood 
glucose, glycemic variability, frequency of hypo and 
hyperglycemia and exerted more smooth and steady state 
well tolerated and safe in children and adolescents. 
Overall rates of adverse events were similar between 
groups with no treatment-specific pattern. This result 
shows that insulin degludec has a significantly more 
predictable glucose lowering effect than insulin glargine. 
Already Known: Alterations in glucose metabolism in 
individuals with diabetes have been a cause of concern 
for many years especially in insulin dependent Diabetic 
children less than 18 yrs. as they appear at first glance, 
i.e. simply as hyperglycemia, and its surrogate marker, 
glycated hemoglobin (HbA1c), used both to estimate the 
risk of developing diabetic complications and to delineate 
the strategy of diabetes treatments and hypoglycemic 
leading to cardiac and other complications. Over the time, 
diabetes-related glycemic alterations have been 
considered in more complex terms, by attempting to 
identify the role of fasing glycemia, postprandial 
glycemia and hypoglycemias in the overall rate of 
complications of the disease. This set of evaluations has 
led to the concept of glucose variability and development 
of newer basal insulins. Although intuitively easy to 
understand, but cannot be equally easy to translate into 
frame of definition and frame of prognostic and 
therapeutic impact. The literature available on glucose 
variability is extensive but still confusing which demands 
further investigation and are very less in children below 
18 yrs. where hypoglycemic is a very serious concern. 
This study adds: The most recent evidence on glucose 
variability using insulin degludec comparing it with 
insulin Glargine in children and adolescents with C-Pepde 
negative type I Diabetes who are totally dependent on 
insulin and assessed the effect of using insulin Deglude 
on Glucose variability, Hypo and hyperglycemic events, 
safety and tolerability To our knowledge this is the first 
study in Pediatric age group to assess the efficacy and 
safely of insulin degludec compared with insulin glargine 
in type 1 diabetes children and adolescents less than 18 
years by using SMBG and CGM. 
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