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Introduction
The long-acting basal insulin analogues were developed to overcome the challenges 
associated with neutral protamine Hagedorn (NPH) insulin, including variable 
absorption and high risk of hypoglycaemia. With a pharmacokinetic profile closer 
to that of physiological basal insulin secretion, the long-acting insulin analogues 
(glargine [Glar], detemir [IDet] and degludec [IDeg]) are associated with longer 
duration of action, less variable absorption and sustained lowering of plasma 
glucose, with a lower risk of total and nocturnal hypoglycaemia.

Glar-300 is a novel formulation of insulin glargine. Containing 300U/ml, it has 
one-third the volume injection of Glar-100 (100U/ml) and has flatter, less variable 
pharmacokinetic and pharmacodynamic profiles, a duration of action that extends 
beyond 24 hours and more flexibility in the timing of administration.1,2 The clinical 
benefits of Glar-300 for management of type 2 diabetes (T2D) have been described 
in both large randomised controlled clinical trials and under ‘real-world’ conditions 
in everyday clinical practice. These studies have shown that it provides sustained 
glycaemic control with a lower risk of hypoglycaemia than alternative first-
generation long-acting basal insulin analogues.

KEY MESSAGES

• Insulin glargine 300U/ml (Glar-300) is a long-acting basal insulin analogue with a low injection 
volume and less pharmacokinetic and pharmacodynamic variability than standard glargine 
100U/ml (Glar-100)

• In patients with type 2 diabetes (T2D), the efficacy of Glar-300 in terms of glycaemic control is 
similar to Glar-100 and insulin degludec 100U/ml

• In comparison with these basal insulins, T2D patients treated with Glar-300 had lower rates of 
confirmed hypoglycaemia at night and at any time of the day. The lower risk of hypoglycaemia 
was especially noticeable during the initial titration phase (8-12 weeks) of insulin administration

• Analysis of medical records from real-world clinical practice indicates that in comparison to 
other basal insulins, switching patients with T2D to Glar-300 was associated with lower rates of 
hypoglycaemia, reduced use of related healthcare resources and cost savings.
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Pharmacokinetics of Glar-300
Under normal conditions and at physio-
logical pH, following subcutaneous injec-
tion, insulin glargine precipitates and 
aggregates, forming a subcutaneous depot 
from which it is slowly released into the 
circulation. The rate of release of glargine 
molecules is proportional to the surface 
area of the depot, and the size of the depot 
precipitate is dependent on the concentra-
tion of the injection solution. Because at 
comparable doses the Glar-300 precipi-
tate is smaller than that of Glar-100, in 

comparison to Glar-100 administration 
of Glar-300 is associated with a longer 
duration of glargine release, with lower 
amounts of glargine being released per 
unit of time. This results in lower intra-
individual variability with low fluctuation 
of glucose levels both throughout the day 
and from day to day. Despite better gly-
caemic control, less pronounced insulin 
peaks would be expected to reduce the 
incidence of hypoglycaemia.1 

Glar-300 vs Glar-100: EDITION studies
The therapeutic efficacy of Glar-300 was 
compared to that of Glar-100 in a series 
of multinational, open-label, randomised 
(1:1), controlled, parallel-group, treat-to-
target studies called the EDITION pro-
gramme.3-9 Four of the EDITION studies 
included patients with T2D, whereas the 
remaining three examined the efficacy of 
Glar-300 in patients with type 1 diabe-
tes. Three of the studies were conducted 
exclusively in a Japanese population and 
are not discussed further in this article.

In the T2D EDITION studies, insu-
lin doses were adjusted weekly based on 
self-monitored blood glucose (SMBG) 
to achieve fasting plasma glucose (FPG) 

levels between 4.4 and 5.6mmol/l. The 
duration of the studies was six months. 
Baseline characteristics for each of these 
studies are shown in Table 1.

In the T2D EDITION studies the pri-
mary endpoint was change in HbA1c lev-
els from baseline to endpoint. The most 
important secondary endpoint was the 
incidence of hypoglycaemia reported 
between the start of week nine and month 
six, where confirmed hypoglycaemia was 
defined as documented blood glucose 
≤3.9mmol/l (with or without symptoms), 
and severe hypoglycaemia was defined 
as an event requiring assistance from 
another person.

Table 1. EDITION studies of Glar-300 in patients with T2D

Study Patient population N
Study 

duration

Mean 
age 

(years)

Mean 
duration 

of 
diabetes 
(years)

Mean 
duration 
of basal 
insulin 
(years)

Mean 
baseline 

HbA1c

EDITION 13 Treated with basal and 
mealtime insulin

807 6 months 60 16 6.6 8.2%

EDITION 24 Treated with basal insulin 811 6 months 58 13 3.8 8.2%

EDITION 35 Insulin-naïve, treated with 
oral diabetes medication

878 6 months 58 10 - 8.5%

Glycaemic control

With regard to glycaemic control, there 
was no significant difference between the 
Glar-100 and Glar-300 groups in any of the 
four T2D EDITION studies. Reductions 
in HbA1c were similar in the two groups, 
as were percentages of patients achieving 

HbA1c targets and plasma glucose meas-
urements on the eight-point SMBG pro-
file (Table 2). Basal insulin dose increased 
in both groups throughout the six-month 
treatment period.



APRIL 2019  I  3

Long-acting insulin glargine-300: Clinical trials, real-world experience and treating patients with type 2 diabetes

Table 2. Mean change in HbA1c and insulin dose from baseline to six months in the T2D 
EDITION studies3-5

EDITION 1 EDITION 2 EDITION 3

Glar-100 Glar-300 Glar-100 Glar-300 Glar-100 Glar-300

HbA1c: Mean change from baseline (%) -0.83 -0.83 -0.56 -0.57 -1.46 -1.42

HbA1c: Mean difference between groups 0.00% 0.01% 0.01%

Proportion of patients achieving HbA1c <7% 41% 40% 30% 31% 42% 43%

Change in daily basal insulin dose (U/kg/day) +0.21 +0.30a. +0.18 +0.28b +0.53 +0.62c

a.  Least squares (LS) mean difference 0.09 units/kg/day (95% CI 0.062–0.124)
b.  Significant difference in insulin dose between treatment groups at month 6 (LS mean difference 11 units/day [95% CI 8–14]), with those in the 

Gla-300 group requiring 10% more basal insulin (units/kg/day) than those receiving Gla-100
c. Statistical significance not reported

Hypoglycaemia
In comparison with Glar-100, hypogly-
caemic events were significantly lower in 
the Glar-300 groups. Severe hypoglycae-
mia was infrequent in all of the studies. 

In EDITION 1 the risk of nocturnal 
hypoglycaemia was significantly lower 
in the Glar-300 group (relative risk [RR] 
0.79; 95%CI 0.67-0.93). There were no 
increases in daytime hypoglycaemic epi-
sodes in either group and risks of hypo-
glycaemia at any time or during the night 
and daytime together were equivalent or 
lower in the Glar-300 group.

In EDITION 2, the risk of confirmed 
(≤3.9mmol/l) or severe hypoglycaemia 
was 29% lower in the Glar-300 group dur-
ing the full six-month study period (RR 
0.71; 95%CI 0.58-0.86) and 47% lower 
during the first eight weeks of treatment, 
during which insulin doses were titrated 

(RR 0.53; 95%CI 0.39-0.72). The percent-
age of patients who experienced one or 
more confirmed or severe hypoglycaemic 
events at any time was lower in the Glar-
300 group both during the full six months 
(70% vs 77%; RR 0.90; 95%CI 0.83-0.98) 
and during the first eight weeks of treat-
ment (RR 0.78; 95%CI 0.69-0.89). 

In EDITION 3, over the six-month 
treatment period the risk of nocturnal or 
severe nocturnal hypoglycaemic events 
was 24% lower in the Glar-300 group (RR 
0.76; 95%CI 0.59-0.99), and the risk of ≥1 
confirmed or severe hypoglycaemic events 
at any time of day was 12% lower (RR 
0.88; 95%CI 0.77-1.01). The difference 
between groups in incidence of events was 
most pronounced during the first eight 
weeks of treatment. 

Changes in body weight
Although in EDITION 1 weight gain 
was similar with Glar-100 and Glar-300, 
weight gain during the full treatment 
period was lower in the Glar-300 group 
in both the EDITION 2 and EDITION 
3 studies, with a statistically significant 
difference between groups in EDITION 2 
(Table 3). 

Table 3. Mean change in body weight from 
baseline to six months in the T2D EDITION 
studies3-5

Glar-100 Glar-300 P-value

EDITION 1 +0.9kg +0.9kg NS

EDITION 2 +0.66kg +0.08kg 0.015

EDITION 3 +0.71kg +0.49kg NS

NS: Not significant

Patient-level meta-analysis of the EDITION studies
Because the study design and endpoints 
in EDITION 1, 2 and 3 were similar, it 
was possible to perform a patient-level 
meta-analysis on the pooled results to 
investigate whether they are robust in a 
T2D population with a broader clinical 
spectrum, which more closely reflects the 
wide range of patients seen in clinical 

practice.10 
The pooled analysis included a total 

of 2 496 subjects. Overall, the mean 
decrease in HbA1c from baseline to 
month six was similar in the two treat-
ment groups; -1.02% each for Glar-100 
and Glar-300 (mean difference 0.00%; 
95%CI -0.08-0.07). Mean change in 
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FPG was -2.26mmol/l and -2.04mmol/l, 
respectively (mean difference 0.21; 95%CI 
0.03-0.40mmol/l). Considering the entire 
study period (six months), there was no 
difference in average pre-injection SMBG, 
and there was no difference in variability 
of pre-injection SMBG at month six.

Over the six-month treatment period 
the cumulative number of total and 

nocturnal confirmed (≤3.9mmol/l) or 
severe hypoglycaemic events per partici-
pant was lower with Glar-300 than with 
Glar-100, as were the annualised rates 
(events per participant-year) of con-
firmed or severe hypoglycaemia at any 
time of the day (24 hours) and during the 
night (nocturnal events) (Table 4). 

Table 4. Annualised rates (events per participant-year) of confirmed (≤3.9mmol/l) or severe 
hypoglycaemia over the six-month study period10

Glar-100 Glar-300 Rate ratio (95%CI) Relative difference

Any time of day (24 hours) 17.73 15.22 0.86 (0.77-0.97) 14%

Nocturnal 3.06 2.10 0.69 (0.57-0.84) 31%

These differences in favour of Glar-
300 were significant during the titration 
period from baseline to week eight and 
also over the full duration of the study 
from baseline to the end of month six. In 
terms of time distribution, hypoglycae-
mic events were most frequently reported 
between 6am and 2pm, equalling 10.13 
and 8.14 events per participant-year in 
the Glar-100 and Glar-300 groups, respec-
tively; this equates to a 20% reduction in 
favour of Glar-300. Results were similar 
regardless of age (older or younger than 
65 years). 

In comparison with Glar-100, the num-
ber needed to treat (NNT) with Glar-300 
to prevent one confirmed or severe hypo-
glycaemic event was 16. 

Weight gain was minimal in both 
groups, but was significantly less with 
Glar-300 than with Glar-100 (0.51kg 
vs 0.79kg, respectively; mean difference 
-0.28; P=0.039). There were no other dif-
ferences between groups in the incidence 
of adverse events. Injection site reactions 
occurred in 2.4% of participants treated 
with Glar-300 and 3.1% of participants 
treated with Glar-100.

Glar-300 vs IDeg-100: BRIGHT study
Glar-300 has been compared with IDeg 
100U/ml in a six-month head-to-head 
study.11 A total of 929 insulin naïve 
patients with T2D inadequately controlled 
on oral antihyperglycaemic agents (with 
or without glucagon-like peptide-1 recep-
tor agonists) were randomised to treat-
ment with either Glar-300 or IDeg-100. 
Insulin was self-administered between 
18h00 and 20h00 with doses titrated over 
the first 12 weeks to maintain SMBG 
FPG of 4.5-5.6mmol/l. 

The mean change in HbA1c from 

baseline to week 24 and incidence and rates 
of nocturnal and anytime (24-hour) con-
firmed hypoglycaemia (≤3.9mmol/l and 
≤3.0mmol/l) were comparable between 
groups over the full study period and also 
during the maintenance phase (weeks 
13-24). However, the rate of nocturnal 
confirmed hypoglycaemia (≤3.9mmol/l) 
and the incidence and event rates of any-
time confirmed hypoglycaemia according 
to both cut-off  values were significantly 
lower with Glar-300 during the titration 
phase (baseline to week 12; P<0.05). 

‘Real-world’ evidence for improved outcomes with 
Glar-300

The EDITION studies showed that com-
pared to Glar-100, Glar-300 provides 
effective glycaemic control with a lower 
rate of hypoglycaemia across a wide 
range of patients with T2D. However, 
outcomes in clinical studies do not always 
reflect those seen in clinical practice 

and do not necessarily provide infor-
mation on healthcare-resource utilisa-
tion (HCRU). In order to address these 
questions, the Differentiate Glar-300 
clinical and Economic in reaL-world Via 
EMR Data study (DELIVER 2) was a 
retrospective cohort study designed to 
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evaluate clinical outcomes, HCRU and 
costs in patients with T2D using basal 
insulin who switched to either Glar-300 
or other basal insulins in real-world clini-
cal settings.12 Data were collected from 
a large database of electronic medical 
records representing 39 integrated health-
care-delivery networks in the USA over a 
two-year period. Adults with T2D who 
had been switched to a basal insulin dur-
ing the observation period and who had 
at least six months follow-up data were 
included. They were required to have ≥1 
prescription for a basal insulin different 
from the one to which they were switched 
within 12 months prior to the switch. 
The final cohort included 2 196 patients 
who had been switched to Glar-300 and 
3 837 patients who had been switched to 
another basal insulin (Glar-100, IDet or 
IDeg). The majority of patients in both 
groups were switched from Glar-100. 

Outcomes during the six-month follow-
up period are listed in Table 5.

HbA1c decreased significantly in both 
groups (P<0.001 vs baseline) with no 
significant difference in the magnitude 
of change. In comparison with patients 
switched to other basal insulins, those who 
were switched to Glar-300 were 21% less 
likely to experience a hypoglycaemic event, 
32% less likely to require hospitalisation 
or a visit to the emergency department 
because of hypoglycaemia, and 23% less 
likely to require outpatient hospital visits 
for hypoglycaemia. Consequently, overall 
and diabetes-related HCRU incidences 
were significantly lower in the Glar-300 
group. Considering that hypoglycaemia-
related HCRU including hospitalisations 
and use of emergency department and 
outpatient services, switching to Glar-300 
resulted in overall savings of $1 439 per 
person per year (PPPY). 

Table 5. Outcomes during six months follow-up after switch to Glar-300 or another basal 
insulin

Glar-300
Other basal 

insulin

Pre-switch basal insulin
Glar-100 73%

IDet 27%
Glar-100 71%

IDet 29%

Switch basal insulin Glar-300 100%
Glar-100 22%

IDet 67%
IDeg 11%

Baseline HbA1c 8.95% 8.93%

Follow-up HbA1c 8.43% 8.43%

Patients with hypoglycaemia 15.4% 18.1%*

Adjusted mean hypoglycaemia event rate (events/PPPY)a 0.64 0.79**

Patients with hypoglycaemia requiring hospitalisation or ED visit 4.0% 7.0%†

Adjusted hypoglycaemia event rate requiring hospitalisation or ED visit 
(events/PPPY)a 0.21 0.31**

Patients utilising hypoglycaemia-related outpatient services 12.6% 15.4%‡

Adjusted hypoglycaemia event rate requiring outpatient services  
(events/PPPY)a 1.03 1.22

Glar: Glargine; IDet: insulin detemir; IDeg: insulin degludec; ED: emergency department
a. Adjusted for baseline hypoglycaemia rate (events per patient per year)
*P=0.015; **P=0.041; †P=0.001; ‡P=0.011

Glar-300: Patient perspective

The results from the EDITION and 
BRIGHT studies showed that in patients 
with T2D, Glar-300 is as efficacious as 
alternative long-acting basal insulin ana-
logues in lowering HbA1c and achieving 
glycaemic targets and that glycaemic con-
trol may be achieved with a lower inci-
dence and rate of hypoglycaemia at night, 

at any time of the day and during dose 
titration. 

Concern about hypoglycaemia may 
be a barrier to insulin dose adjustments 
and effective glycaemic control, both on 
the part of patients and their prescribing 
doctors. Fears of causing harm or impair-
ing quality of life may result in overly 
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cautious prescribing so as to avoid hypo-
glycaemia, especially where comorbidities 
are present. Anxiety about hypoglycaemia 
may also be a reason for patients to show 
reluctance to initiate or intensify therapy. 
It may be associated with deliberate main-
tenance of higher blood glucose levels, 
increasing the risk of long-term adverse 
health consequences of poorly controlled 
diabetes. Hypoglycaemia may affect rela-
tionships, sleep, employment, driving and 
socialising. 13-15

The lower risk of hypoglycaemia, espe-
cially during the titration period with 
Glar-300, may increase the confidence 
of both doctors and patients in increas-
ing the dose, allowing earlier optimisation 
of, adherence to, and persistence with the 
insulin regimen.

The long half-life of Glar-300 allows 

occasional extension of the dosing inter-
val to up to 27 hours without affecting 
glycaemic responses or the incidence 
of hypoglycaemia. As a consequence, 
the insulin is forgiving where there is 
deviation from a fixed injection time, 
and offers flexibility where usual daily 
life is interrupted by variations in rou-
tine. Substudies of EDITION 1 and 
EDITION 2 demonstrated maintenance 
of efficacy and safety when the insulin 
was injected up to three hours before or 
after the usual time of administration 
(every 24 hours).16 This characteristic of 
Glar-300 allows patients to adapt insulin 
administration to changes in work, social 
activities, travel, sleeping time and hours 
awake where timing of injections may be 
dependent on variations in timing of the 
evening meal or bedtime.
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