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Background: Several studies have proved the advantages of second-generation insulin analogs in lowering intra-individual variability in plasma
insulin levels, flexibility in dosing, a sustained glucose-lowering effect, and decreasing the risk of hypoglycemia. Glargine 300 is one of the newer
second-generation basal insulin analogs to have been approved for both type 1 and 2 diabetes. The present study aims to assess the real-world
clinical effectiveness and safety of Glargine U300 (Toujeo®) initiation after oral antidiabetic drug failure in insulin-naive patients with T2DM.
Methods: A prospective, observational study was conducted where participants were interviewed regarding their basic demographics, body
weight, and treatment details. Glycemic parameters (HbA1C%, Fasting Plasma Glucose, and Post Prandial Blood Glucose) were observed in
the initial 6 months, and changes were noted and compared. Any hypoglycemic events or other complications were also noted. Data collected
were statistically analyzed. Results: The study included a total of 188 patients. Treatment with glargine 300 significantly reduced the mean
HbAI1C level from 9.78% at baseline to 7.90% at the end of 6 months of treatment (p < 0.001). 10.60% of patients achieved the glycemic
target of <7.0% by the end of 6 months, while only 6.90% were within the target range at baseline. Similarly, significant reduction in FPG was
observed at the end of 6 months treatment period with Glargine U300. A significant increase in dose requirement was observed throughout the
study phase (p < 0.001). Incidence of hypoglycemia was noted in 2.12% of subjects. Conclusion: The lower incidence statistics of hypoglycemia
coupled with sustained positive glycemic effects, stands out to be a prominent advantage of Glargine U300 over its other congeners.

Keywords: Effectiveness, Glargine U300, safety, type 2 diabetes mellitus

INTRODUCTION continuous subcutaneous insulin infusion via the pump, in
type 2 diabetes mellitus (T2DM) patients, basal insulin is
considered as second-line therapy for patients uncontrolled
with oral antidiabetic drugs (OADs) or as first-line combination
therapy in patients with very poor glycemic control.”

With the skyrocketing prevalence of diabetes worldwide,

diabetes is now a major public health concern, which is posing

a significant burden on healthcare resources. According to

data from 2019, around 463 million people are suffering from
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owing to macro and microvascular complications. Insulin
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Some significant barriers to insulin usage are concerns
regarding hypoglycemia, frequency of injection, and
weight gain. Patients’ fear of hypoglycemia is one of the
most important concerns in insulin therapy, which could be
responsible for the lack of adherence and the development of
clinical inertia. This is responsible for developing a loss of
glycemic control.**) A majority of healthcare providers have
indicated that they would manage diabetes more aggressively
if there was no fear of hypoglycemia.’! Due to suboptimal
up-titration of the insulin dose following insulin initiation
majority of them fail to achieve glycemic control. Fear of
hypoglycemia or weight gain is mainly responsible for this.
How to make insulin therapy safer and more effective for
diabetics is the key research question in the field of insulin
research and development. Lower intraindividual variability,
flexibility in dosing, and sustained glycemic control without
an increased risk of hypoglycemia are important advantages
offered by newer basal insulin formulations.®”

Recently introduced second-generation basal insulin
analogs [for e.g., insulin glargine 300 U/mL (Gla-300) and
insulin degludec] claim to have improved pharmacokinetic
profiles with an intention to deliver steady insulin levels over
a much longer period. Several randomized controlled and
real-world studies have proven the resultant advantages of
second-generation insulin analogs in lowering intra-individual
variability in plasma insulin levels, flexibility in dosing, a
sustained glucose-lowering effect, and decreasing the risk of
hypoglycemia. Gla-300 is one of the newer second-generation
basal insulin analogs to have been approved for both type 1
and 2 diabetes.®®] The present study thus aims to assess
the real-world clinical effectiveness and safety of Glargine
U300 (Toujeo®) initiation after oral antidiabetic drug failure
in insulin-naive patients with T2DM.

MeTtHoDS

A prospective, observational study was conducted on
insulin-naive adults with type 2 diabetes who have been
prescribed basal insulin treatment with Glargine U300 in Out
Patient Department basis in a real-world setting. Permission
for the conduct of the study was obtained from the institutional
ethics committee (HREC-AARC/20). Written informed
consent was obtained from the eligible participants, prior to
inclusion into the study. The total study duration was 9 months,
with 3 months of recruitment phase and a follow-up period of
further 6 months respectively. Adult T2DM patients of either
sex, uncontrolled on OADs or GLP-1 receptor agonists were
included in the study. Those with HbA1C <7.5% or >11% at
screening, or T2DM patients who have received any form of
insulin in the last 1 year, or pregnant or lactating mothers,
or having the end-stage renal disease (defined as estimated
GFR <15 mL/min/1.73 m?) or being on hemodialysis, or any
contraindication to use of Gla-300 according to the National
Product labeling; history of hypersensitivity to the active
substance or to any of the excipients of Glargine U300,
respectively were excluded.

Eligible patients were included for participation only if they
consented to be a part of the study and provide written informed
consent. Included participants were interviewed regarding
their basic demographics. Body weight and treatment details
were noted and observed for any changes in at Month 1, 2,
3,4, 5, and 6 respectively. Glycemic parameters (HbA1C%,
Fasting Plasma Glucose, and Post Prandial Blood Glucose)
were noted for all time points. Any hypoglycemic events or
other complications were noted.

The data collected was checked for completeness and analyzed
using standard statistical software. Descriptive data were
represented as mean or percentages. Different levels were
expressed at a 95% Confidence Interval. A P value of less than
0.05 was considered statistically significant. Mean or median
values were compared with hypothesis testing and correlation
Analysis was attempted for various grades and scores obtained
through prior analysis of data wherever applicable. All
statistical analysis for various measures was performed using
various statistical software packages like Statistical Package
for the Social Sciences (Windows version 21.0; SPSS Inc,
Chicago [IL], USA) and Microsoft Excel.

Ethical Clearance Statement

The study was approved by the Human Research Ethics
Committee — AARC, Kolkata vide HREC-AARC/20 on
14.07.2022. Written informed consent was obtained for
participation in the study and use of the patient data for research
and educational purposes. The procedures follow the guidelines
laid down in the Declaration of Helsinki (1964).

ResuLts

The study included a total of 188 patients, with a sex ratio
of 1:1.05 (M:F). The mean age of the study population
was 56.13 + 14.45 years. 54.25% of study subjects were
without any comorbid conditions. Comorbidities noted
were mainly hypertension, chronic kidney disease, and
hyperlipidemia observed in 38.29% (n = 72), 32.97 (n = 62),
and 26.59% (n = 50) respectively.

Effectiveness analyses included changes in HbAlc, FPG,
PPBG, and daily basal insulin dose from baseline to the end of
6 months’ treatment. Treatment with glargine 300 significantly
reduced the mean HbAIC level from 9.78% at baseline
to 7.90% at the end of 6 months of treatment (p < 0.001).
10.60% of patients (n = 20) achieved the glycemic target of
HbA1C <7.0% by the end of the treatment period, while only
6.90% (n= 13) patients were within the target HbA 1C range at
baseline. Similarly, significant reduction in FPG was observed
at the end of 6 months treatment period with Glargine U 300.
The mean FPG level reduced from 238.53 mg/dl at baseline to
113.19 mg/dl by the end of 6 months of treatment (p < 0.001).
84.6% of patients (n = 159) achieved the glycemic target of
FPG <130 mg/dL by the end of the treatment period, while only
11.20% (n = 21) patients were within the target FPG range at
baseline. [Table 1 and Figure 1].
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Table 1: Effectiveness of Glargine U300 on Glycaemic Parameters

Mean=SD (95% Cl) Mean Change from Baseline P

Glycosylated Hemoglobin (in %)

Baseline 9.78+1.35 (9.59-9.97)

3" Month 8.69+1.03 (8.54-8.84) 1.09+0.71 <0.001

6" Month 7.90+0.75 (7.79-8.00) 1.88+0.98 <0.001
Fasting Plasma Glucose (in mg/dl)

Baseline 238.53+89.65 (225.71-251.34)

2" Month 178.91+59.03 (170.47-187.35) 59.62+66.65 <0.001

3" Month 144.16+32.09 (139.57-148.75) 94.37+76.63 <0.001

4" Month 129.68+24.40 (126.19-133.17) 108.85+80.33 <0.001

5™ Month 120.77+22.70 (117.52-124.01) 117.76+85.69 <0.001

6™ Month 113.19+£19.76 (110.36-116.01) 125.34+87.18 <0.001
Post Prandial Plasma Glucose (in mg/dl)

Baseline 339.13+129.55 (320.61-357.65)

2" Month 280.03+97.35 (266.11-293.95) 59.10+65.06 <0.001

3" Month 221.71+55.30 (213.80-229.61) 117.414£91.82 <0.001

4" Month 187.37+32.73 (182.69-192.05) 151.76+107.34 <0.001

5% Month 168.94+23.09 (165.64—172.24) 170.19+120.48 <0.001

6" Month 156.23+19.68 (153.42-159.04) 182.90+128.06 <0.001
Insulin Dose (in Units)

Baseline 16.82+5.70 (16.00-17.63)

2" Month 17.71£5.86 (16.87-18.55) 0.89+1.93 0.1363

3" Month 18.26+6.10 (17.39-19.13) 1.44+2.97 0.0185

4" Month 18.70+6.48 (17.77-19.63) 1.88+4.12 0.003

5" Month 19.16£7.15 (18.14-20.18) 2.35+4.83 <0.001

6™ Month 19.49+7.26 (18.45-20.53) 2.67+5.41 <0.001
Weight (in kg)

Baseline 64.39+12.60 (62.59-66.19)

2™ Month 64.37+12.55 (62.58-66.16) 0.02+0.22 0.9877

3" Month 64.29+12.46 (62.58-66.16) 0.10+0.45 0.9384

4% Month 64.15+12.40 (62.38-65.92) 0.25+0.76 0.8524

5™ Month 64.08+12.34 (62.32-65.84) 0.31+0.96 0.8097

6™ Month 63.69+12.09 (61.96-65.42) 1.38+7.07 0.5829

In assessing the contribution of Glargine U300 in reducing
2 hours postprandial blood glucose (PPBG), the mean levels
reduced from 339.13 mg/dl at baseline to 156.23 mg/dl at
the end of 6 months (p < 0.001). The daily basal insulin dose
gradually increased from baseline to the endpoint (6™ month).
The mean daily basal insulin requirement stepped from 16.82
units at baseline to 19.49 units at the 6" month. A significant
increase in dose requirement was observed throughout the
study phase (p < 0.001) [Table 1].

No significant change in body weight was noted throughout the
various time points in the study or by the end of the study period.
The mean body weight of the population was recorded as 64.39
kgs at baseline, which maintained the level to 63.39 kgs after
6 months of treatment. (p = 0.5829) [Table 1]. The mean drop
in glycemic indices was represented graphically in Figure 2.

Of the total study population, biguanides were used by
89.89% (n=169) study population, followed by Sulfonylureas
by 85.64% (n = 161), thiazolidinediones by 20.74% (n = 39)
and alpha-glucosidase inhibitors by 3.19% (n = 6) study
population.

Incidence of hypoglycemia was noted in 4 cases, accounting
for 2.12% of the study population [Figure 3]. Severe
hypoglycaemia was not noted in any cases, all cases of
hypoglycemia were self-managed, and did not necessitate
hospitalization. No incidence of nocturnal hypoglycemia was
however noted. No other safety concerns were noted during
the study.

Discussion

Due to the progressive loss of B-cell function, insulin initiation
is extremely crucial for many patients with T2DM. Insulin,
either alone or in combination with other OADs in unstable
T2DM or acutely decompensated patients; is recommended.
Early initiation and short-term use of insulin could be associated
with long-term benefits and optimum glycemic control in the
early part of diabetes. It would produce legacy effects and good
metabolic memory.!'! For the maintenance of blood glucose
at a consistent level during fasting periods, basal insulin is
required. Sustaining physiologic insulin levels between meals
and mitigating the risk of hypoglycemia, particularly at night
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are two primary goals of basal insulin therapy. Commencement
of insulin therapy is required when a combination of >3 OAD
fails to reach optimal glycemic control. A combination of basal
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Figure 1: Proportion of Patients achieving the target glycaemic control
in terms of (a) HbA1C (b) FPG

insulin and OADs could be utilized as an effective regimen
in first-line insulinization.!'! They exhibit longer duration,
flatter action profiles, lower risk of severe and nocturnal
hypoglycemia, and less glycemic variability, compared to
older basal insulins. Chronic sustained hyperglycemia and
glycemic variability both contribute to diabetic cardiovascular
complications causing excessive protein glycation and
oxidative stress.!'” Insulin glargine is an acidic solution
that forms microprecipitates following its subcutaneous
administration from which dissolution slowly occurs. Insulin
glargine concentration was thought to be inversely related to
this redissolution rate, and with this viewpoint, insulin glargine
300 units/mL was developed to provide more consistent insulin
absorption and a longer duration of action than its predecessor,
glargine 100 units/mL.!"*!

The present study focused on the effectiveness and safety of
Glargine U 300 (Toujeo®) initiation after oral antidiabetic drug
failure in insulin-naive patients with T2DM. The study assessed
the effects of Glargine U300 in a cohort of 188 patients, where
a significant decrease in glycemic indices like HbA 1C, fasting,
and post-prandial glucose was noted throughout the study
timeframe. Significant dose intensification by the end of the
study period was observed. 10.60% and 84.6% of patients
achieved glycemic targets of HbA1C and fasting glucose
respectively. Incidence of hypoglycemia was noted in only
2.12% of the study population, with no incidence of nocturnal
hypoglycemia.

In the DELIVER-2!" and DELIVER-3["! studies, Gla-300
showed greater improvements in glycemic control and
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Figure 3: Incidence of Hypoglycaemia

reduced the risk of hypoglycemia in T2D on switching
from Gla-100. Similar effects were found with the insulin
degludec switching as observed in the prospective real-world
study conducted by Fadini et al., in which the switch to
degludec from another basal insulin was significantly
associated with lower rates of hypoglycemia and improved
glycemic control.l') The effectiveness of Gla-300 in
real-world settings is thus of paramount importance. The
present study depicted acceptable effectiveness and safety
profile with Gla-300.

However, there exist a few limitations of this study. The
absence of a comparator group in the study challenges the
generalizability of the results. Matched population cohort
design can also help to get a better glimpse of the real-world
effectiveness of the Gla-300 in subgroup populations.
Continuous glucose monitoring data would have helped to
understand the variability in-depth. Future research should try
to overcome these limitations.

CoNcLUSION

As a second-generation basal insulin analog, insulin glargine
300 U/mL (Gla-300) proves to be both an effective and safe
option in the treatment of T2DM patients after oral antidiabetic
drug failure in insulin-naive patients. The lower incidence
statistics of hypoglycemia coupled with sustained positive
glycemic effects stands out to be a prominent advantage of
Glargine U300 over its other congeners.
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