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Abstract 
Introduction: Type 2 Diabetes Mellitus (T2DM) is a progressive metabolic disorder requiring effective 
glycaemic control to prevent complications. While long-acting basal insulins such as insulin glargine and insulin 
degludec are widely used, their comparative efficacy and safety in patients with uncontrolled T2DM warrant 
further investigation. The objective of the study is to compare the glycaemic control, insulin requirements, 
incidence of hypoglycemia, weight changes, and quality of life outcomes between insulin glargine and insulin 
degludec in patients with uncontrolled T2DM over a 12-week period. 
Materials and Methods: This prospective, randomized, comparative study was conducted at Chirayu Medical 
College and Hospital, Bhopal, from September 2023 to October 2024. A total of 150 patients with uncontrolled 
T2DM were randomized into two groups: insulin glargine (n=75) and insulin degludec (n=75). Primary outcome 
measured was the reduction in HbA1c levels after 12 weeks. Secondary outcomes included changes in fasting 
plasma glucose (FPG), daily insulin dose requirements, hypoglycaemic episodes, weight changes, and quality of 
life scores. Data were analyzed using SPSS version 26. 
Results: Both groups showed significant HbA1c reduction, with insulin degludec (-1.45±0.9%) demonstrating a 
greater decline compared to insulin glargine (-1.09±0.8%), though not statistically significant (p=0.124). More 
patients in the insulin degludec group (69%) achieved HbA1c ≤7% compared to insulin glargine (41%) 
(p<0.05). Insulin degludec required a lower daily insulin dose (18.6±4.8 vs. 25.7±5.4 units, p=0.002) and had 
fewer hypoglycaemic episodes (12 vs. 40, p<0.05). Weight gain was lower in the insulin degludec group 
(0.85±0.4 kg vs. 1.65±0.5 kg, p=0.082), and quality of life scores improved significantly (p<0.05). 
Conclusion: Insulin degludec demonstrated superior glycaemic target achievement, lower insulin requirements, 
and a significantly reduced risk of hypoglycemia compared to insulin glargine. These findings suggest insulin 
degludec as a favourable option for optimizing diabetes management in uncontrolled T2DM patients. 
Keywords: Type 2 Diabetes Mellitus, Insulin Degludec, and Insulin Glargine. 
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Introduction 

Type 2 Diabetes Mellitus (T2DM) is one of the 
most prevalent chronic diseases worldwide, with an 
increasing burden on healthcare systems. It is 
characterized by a combination of insulin resistance 
and a gradual decline in pancreatic beta-cell 
function, leading to inadequate insulin secretion 
and poor blood glucose control. [1] Effective 
glycaemic control is essential to prevent 
complications such as cardiovascular disease, 
nephropathy, neuropathy, and retinopathy. [2] 
While oral hypoglycaemic agents play a significant 
role in initial disease management, many patients 
eventually require insulin therapy to maintain 

adequate glycaemic control. Long-acting basal 
insulins, such as insulin glargine and insulin 
degludec, are widely used due to their ability to 
provide stable 24-hour glucose control with 
minimal fluctuations. [3] However, differences in 
their pharmacokinetics, efficacy, and safety profiles 
necessitate further comparative evaluation. Insulin 
glargine, a first-generation long-acting insulin 
analogue, has been a cornerstone of basal insulin 
therapy for years, providing consistent glycaemic 
control with a lower risk of nocturnal 
hypoglycemia compared to neutral protamine 
Hagedorn (NPH) insulin. [4,5] In contrast, insulin 
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degludec, an ultra-long-acting insulin with a half-
life of over 25 hours, offers even more stable 
glucose levels with reduced variability and a lower 
risk of hypoglycemia. [6] Several studies have 
suggested that insulin degludec may provide 
advantages in terms of reduced daily insulin 
requirements, better glycaemic stability, and 
improved patient-reported outcomes. [7,8] 
However, real-world comparative data on their 
efficacy and safety in patients with uncontrolled 
T2DM remain limited, particularly in the Indian 
population. 

This study aims to compare the glycaemic control, 
insulin requirements, incidence of hypoglycemia, 
weight changes, and quality of life outcomes 
between insulin glargine and insulin degludec in 
patients with uncontrolled T2DM. By evaluating 
these parameters over 12 weeks, the study seeks to 
provide clinically relevant insights into the optimal 
choice of basal insulin for improved diabetes 
management. Additionally, the findings may help 
guide individualized treatment strategies, balancing 
efficacy, safety, and patient adherence in routine 
clinical practice. 

Materials and Methods 

This prospective, randomized, comparative study 
was conducted at Chirayu Medical College and 
Hospital, Bhopal, from September 2023 to October 
2024. A total of 150 patients with uncontrolled 
Type 2 Diabetes Mellitus (T2DM) were enrolled in 
the study. Patients were randomly assigned to 
receive either insulin glargine (n=75) or insulin 
Degludec (n=75). Inclusion criteria included 
patients aged 40–70 years, diagnosed with T2DM 
for at least five years, with baseline HbA1c ≥8% 
despite previous oral hypoglycaemic agents or 
insulin therapy. Patients with severe renal or 
hepatic impairment, history of recurrent severe 
hypoglycemia, pregnancy, or those on 
corticosteroid therapy were excluded from the 
study. 

Insulin glargine or insulin Degludec was 
administered once daily as per the physician’s 
discretion, and doses were titrated based on fasting 
plasma glucose (FPG) levels to achieve optimal 
glycaemic control. All patients received 
standardized dietary counselling and lifestyle 
modification advice. Routine follow-up visits were 

conducted every four weeks to monitor glucose 
levels, insulin dose adjustments, and adverse 
effects. At baseline and at the end of the 12-week 
follow-up, HbA1c, fasting plasma glucose (FPG), 
and daily insulin dose were recorded. 

The primary outcome measure was the reduction in 
HbA1c levels after 12 weeks. Secondary outcome 
measures included changes in FPG, daily insulin 
dose requirements, incidence of hypoglycaemic 
episodes, weight changes, and quality of life (QOL) 
scores assessed using a validated diabetes-specific 
QOL questionnaire. Hypoglycemia was defined as 
a blood glucose level <70 mg/dL and categorized 
into symptomatic, asymptomatic, and severe 
episodes requiring third-party assistance. All 
adverse events were documented and categorized 
according to severity. 

Data analysis was performed using SPSS version 
26. Continuous variables were expressed as mean ± 
standard deviation (SD) and compared using an 
independent t-test. Categorical variables were 
analyzed using the chi-square test. A p-value <0.05 
was considered statistically significant. Ethical 
clearance was obtained from the Institutional Ethics 
Committee of Chirayu Medical College and 
Hospital, and written informed consent was 
obtained from all participants before enrolment in 
the study. 

Results 

The study included 150 patients with uncontrolled 
Type 2 Diabetes Mellitus, randomly assigned to 
receive either insulin glargine or insulin Degludec.  

The mean age was 58.2 ± 9.5 years in the insulin 
glargine group and 57.8 ± 9.3 years in the insulin 
Degludec group (p=0.45). The gender distribution 
was similar (p=0.78), with 42 males and 33 females 
in the insulin glargine group and 40 males and 35 
females in the insulin Degludec group.  

The mean duration of diabetes was 10.5 ± 4.2 years 
in the insulin glargine group and 10.3 ± 4.1 years in 
the insulin Degludec group (p=0.62). Glycaemic 
parameters at baseline, including HbA1c (9.2 ± 
1.1% vs. 9.1 ± 1.0%, p=0.57) and fasting plasma 
glucose levels (176.5 ± 25.3 mg/dL vs. 175.8 ± 
24.9 mg/dL, p=0.82), were also comparable 
between groups, ensuring a well-matched study 
population. (Table 1) 

 
Table 1: Baseline Characteristics of Study Participants 

Parameter Insulin Glargine (n=75) Insulin Degludec (n=75) p-value 
Age (years) 58.2 ± 9.5 57.8 ± 9.3 0.45 
Gender (Male/Female) 42/33 40/35 0.78 
Duration of Diabetes (years) 10.5 ± 4.2 10.3 ± 4.1 0.62 
HbA1c (%) 9.2 ± 1.1 9.1 ± 1.0 0.57 
Fasting Plasma Glucose (mg/dL) 176.5 ± 25.3 175.8 ± 24.9 0.82 
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After 12 weeks of treatment, both groups showed 
significant improvement in glycaemic control. The 
reduction in HbA1c was greater in the insulin 
Degludec group (-1.45 ± 0.9%) compared to the 
insulin glargine group (-1.09 ± 0.8%), although this 
difference was not statistically significant 
(p=0.124).  
Fasting plasma glucose levels also declined 
similarly in both groups (-75.9 ± 21.0 mg/dL vs. -

72.8 ± 20.5 mg/dL, p=0.755). However, a 
significantly higher proportion of patients in the 
insulin Degludec group (69%) achieved an HbA1c 
of ≤7% compared to 41% in the insulin glargine 
group (p<0.05), indicating superior glycaemic 
target achievement with insulin Degludec. (Table 
2)

 
Table 2: Changes in Glycaemic Control after 12 Weeks 

Parameter Insulin Glargine (n=75) Insulin Degludec (n=75) P-value 
HbA1c Reduction (%) -1.09 ± 0.8 -1.45 ± 0.9 0.124 
Fasting Plasma Glucose Reduction (mg/dL) -72.8 ± 20.5 -75.9 ± 21.0 0.755 
Patients Achieving HbA1c ≤7% (%) 41% 69% <0.05 
 
Insulin Degludec required a significantly lower 
daily insulin dose (18.6 ± 4.8 units) compared to 
insulin glargine (25.7 ± 5.4 units) (p=0.002). 
Additionally, the total number of hypoglycaemic 
episodes was significantly lower in the insulin 
Degludec group (12 episodes) compared to the 

insulin glargine group (40 episodes) (p<0.05). 
These findings suggest that insulin Degludec 
provides effective glycaemic control with a lower 
insulin requirement and a reduced risk of 
hypoglycemia, which could enhance treatment 
adherence and patient safety. (Table 3) 

 
Table 3: Insulin Dosage and Hypoglycaemic Episodes 

Parameter Insulin Glargine (n=75) Insulin Degludec (n=75) P-value 
Daily Insulin Dose (Units) 25.7 ± 5.4 18.6 ± 4.8 0.002 
Total Hypoglycaemic Episodes 40 12 <0.05 
 
Regarding adverse events, weight gain was 
observed in both groups but was lower in the 
insulin Degludec group (0.85 ± 0.4 kg) compared 
to the insulin glargine group (1.65 ± 0.5 kg), 
though this difference did not reach statistical 
significance (p=0.082) (Table 4). Quality of life 

(QOL) assessment showed significantly greater 
improvement in the insulin Degludec group (12.5 ± 
2.8) compared to the insulin glargine group (8.2 ± 
2.1) (p<0.05), suggesting a better overall treatment 
experience and patient satisfaction with insulin 
Degludec. (Table 4) 

 
Table 4: Adverse Events and Quality of Life 

Parameter Insulin Glargine (n=75) Insulin Degludec (n=75) P-value 
Weight Gain (kg) 1.65 ± 0.5 0.85 ± 0.4 0.082 
Improvement in QOL Score 8.2 ± 2.1 12.5 ± 2.8 <0.05 
 
These results highlight the potential benefits of 
insulin Degludec in terms of glycaemic control, 
lower insulin dose requirements, reduced 
hypoglycemia risk, and improved patient-reported 
outcomes, making it a favourable option for 
managing uncontrolled Type 2 Diabetes Mellitus.  

Discussion 

The present study aimed to compare the efficacy 
and safety of insulin glargine and insulin degludec 
in patients with uncontrolled Type 2 Diabetes 
Mellitus (T2DM). The results demonstrated that 
both insulin analogues effectively improved 
glycaemic control, with comparable reductions in 
HbA1c and fasting plasma glucose levels.  

However, insulin degludec showed a significant 
advantage in reducing the incidence of nocturnal 
hypoglycemia, consistent with prior research by 
Wang B et al. [5] These findings align with 

previous studies by Wang B et al [4] indicating that 
insulin degludec provides a longer duration of 
action (>42 hours) and a more stable glycaemic 
profile compared to insulin glargine. A key finding 
from our study was the similar baseline 
characteristics of both treatment groups, ensuring a 
well-matched population. This aspect enhances the 
reliability of our comparative analysis. The mean 
HbA1c reduction in the insulin degludec group was 
slightly greater than in the insulin glargine group, 
though the difference did not reach statistical 
significance.  

However, the reduction in fasting plasma glucose 
was more pronounced with insulin degludec, likely 
due to its prolonged duration of action and reduced 
glycaemic variability, as observed in studies by 
Lingvay et al [9] and Philis-Tsimikas et al [10]. 
Notably, the incidence of hypoglycemia, 
particularly nocturnal hypoglycemia, was lower in 
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the insulin degludec group, confirming findings 
from previous trials by Wang B et al. [5] In T2DM 
patients, hypoglycemia remains a major concern, 
often limiting optimal glycemic control. The 
observed reduction in hypoglycemia with insulin 
degludec supports its potential benefit in enhancing 
patient adherence and quality of life. Our study 
further contributes to existing literature by 
supporting the efficacy and safety of insulin 
degludec over insulin glargine in patients with 
long-standing T2DM. Prior research, such as the 
study by Philis-Tsimikas et al [10], demonstrated 
that the combination of insulin degludec with 
liraglutide resulted in superior glycaemic control 
with reduced insulin requirements and weight 
benefits compared to insulin glargine. Lingvay et al 
[9] further corroborated these findings by 
demonstrating a significantly lower hypoglycemia 
rate and weight reduction with IDegLira compared 
to insulin glargine alone. While our study did not 
assess combination therapies, our findings align 
with the reported benefits of insulin degludec 
monotherapy. 

Cost considerations remain an important aspect of 
insulin selection in clinical practice. While insulin 
degludec is generally more expensive than insulin 
glargine, its lower incidence of hypoglycemia and 
potential for improved adherence could translate 
into better long-term cost-effectiveness. Future 
studies should further explore real-world cost-
effectiveness analyses of these basal insulins. 

Despite the strengths of our study, including its 
randomized design and well-matched baseline 
characteristics, certain limitations must be 
acknowledged. The relatively short follow-up 
duration may not fully capture long-term glycaemic 
outcomes and complications. Additionally, while 
our study was adequately powered for glycaemic 
outcomes, larger trials may be needed to detect 
subtle differences in hypoglycemia rates and 
weight changes. 

Conclusion 
The present study demonstrates that insulin 
degludec offers significant advantages over insulin 
glargine in managing uncontrolled Type 2 Diabetes 
Mellitus. While both insulins effectively reduced 
HbA1c levels, insulin degludec showed a higher 
proportion of patients achieving target glycaemic 
control, lower daily insulin requirements, and a 
significantly reduced incidence of hypoglycemia.  

Additionally, insulin degludec was associated with 
improved patient-reported quality of life, 
suggesting better overall treatment satisfaction. 
These findings highlight insulin degludec as a 
preferable basal insulin option, particularly for 
patients requiring stable glycaemic control with a 
lower risk of hypoglycemia. Future research should 
explore its long-term benefits and cost-

effectiveness in broader patient populations to 
further optimize diabetes management strategies. 
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