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The new basal insulin analog glargine U-300 enables flexible
injection schedule
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Recently, Home et al. published a pre-planned continuation
trial of EDITION 4 (1). EDITION 4 was a 6-month
long, multicenter, randomized, and open-label clinical trial
involving patients with type 1 diabetes mellitus (T1DM) who
received a morning or evening injection of either 300 U/mL
of insulin glargine (Gla-300) or 100 U/mL of insulin glargine
(Gla-100) (1) to evaluate the safety, tolerability, and efficacy of
both the dosages of the basal insulin analog. After 12 months
in the pre-planned continuation trial, the data showed that
although Gla-300 and Gla-100 enabled equivalent glycemic
control, there was a lower risk of nocturnal hypoglycemia
with Gla-300 than with Gla-100. The trial also reported two
other notable findings.
First, weight gain due to Gla-300 was lower than that
due to Gla-100, even though the former’s insulin content
was higher than the latter’s. This was not in accordance with
our understanding, which is that higher the insulin, higher
is the weight gain, because the glucose-lowering effect of
insulin is mediated by the glucose uptake of cells such as
adipocytes. Indeed, DCCT and UKPDS have shown that
intense insulin therapy leads to considerable weight gain
in patients with T1DM as well as type 2 diabetes (2,3).
Second, the morning or evening injection of Gla-300 did
not produce differing glucose profiles or hypoglycemia
frequency (1), suggesting that the Gla-300 injection
schedule can be flexible.
These findings may be attributable to the pharmacokinetic/
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pharmacodynamic (PK/PD) of Gla-300 and the insulin
titration algorithm. In fact, several euglycemic clamp
studies on Gla-300 and Gla-100 in patients with T1DM
have found that Gla-300 shows a flatter PK/PD profile
over 24 h and a more prolonged activity of up to 36 h than
Gla-100 (4). Furthermore, continuous glucose monitoring
(CGM) analyses showed that the 24-h glucose profile of
Gla-300 was flatter than that of Gla-100 (5). Collectively,
these findings suggest that Gla-300 reduces the risk of
hypoglycemia.
Gla-300 and Gla-100 did not show differing hypoglycemia
frequencies in EDITION 4 (1). However, in EDITION
JP1, which was a randomized controlled trial involving
Japanese patients with T1DM, Gla-300 showed a lower
hypoglycemia frequency during both daytime and nighttime
than Gla-100 (6). Also in trials with Japanese type 2
diabetes, which were EDITION JP2 (7) and its extension
study (8), annualised rates of hypoglycemia was 30% less
in Gla-300 compared to Gla-100. Although the reason
for this variation is unclear, it should be noted that mild
hypoglycemia is undetectable by SMPG. We speculate
that the high glucose fluctuation induced by Gla-100 may
increase appetite for snacks or reduce physical activity. Such
lifestyle changes may have obscured overt hypoglycemia in
EDITION 4.
A CGM study examined the 24-h glucose profiles of
Gla-100 and Gla-300 with different injection timings (5).
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Although the glucose profiles of Gla-300 morning and
evening were nearly superimposable, Gla-100 showed
more excursion in glucose levels from 2 to 8 am in the Gla100 morning injection group. This is likely a result of the
basal insulin waning of Gla-100 toward the end of the 24-h
dosing interval, which is not masked by the use of rapidacting insulin during this early morning period. Basal insulin
is commonly titrated based on fasting blood-glucose levels,
thereby causing a more aggressive up-titration in morning
injection than in evening injection. In fact, EDITION 4 (1)
results showed that the percentage of basal insulin was
the highest for the morning injection of Gla-100 (59.5%;
percentage of basal insulin for the evening injection, 51.7%),
whereas Gla-300 was equally up-titrated between the two
injection schedules (morning vs. evening; 58.2% vs. 56.1%).
Patients with T1DM require a flexible schedule for insulin
injection depending on their lifestyle and preferences. Our
survey on the expectations from diabetes care showed a
perception gap between patients and healthcare providers (9).
The survey was conducted between March 25, 2016 and April,
18, 2016 via a web-based questionnaire. The participants were
712 patients with diabetes aged 20 years and older, who were
being treated with basal insulin (81 patients with T1DM and
631 patients with T2DM); 221 physicians treating patients
with diabetes with basal insulin; and 110 nurses working
on insulin therapy in departments of internal medicine or
specialized departments of diabetes/endocrinology. In total,
30.2% patients had satisfactory glycemic control; of them,
37.2% had experienced hypoglycemia within the previous
3 months. Moreover, only 55% patients were satisfied with
their glycemic control, which was lower than that estimated
by the physicians (69%). A total of 93.2% patients desired an
improvement in their glycemic control, which was higher than
that estimated by the physicians (73.3%) and nurses (64.9%).
Approximately 50% of the patients were worried about
their condition: 72.5% were worried about complications,
48.5% about hypoglycemia, and 43.0% about glycemic
variability. These results suggest that the physicians and nurses
underestimate patient interest in diabetes management and
overestimate treatment satisfaction (9). The patients were
more concerned about the risk of hypoglycemia, wanted more
stable glycemic control, and desired more information on new
treatment methods and basal insulin formulations than that
expected by the physicians. Healthcare providers may be able
to improve diabetes care by better understanding management
expectations of the patients and sharing them with other team
members. In this context, Gla-300 may reduce the burden of
insulin therapy and improve patient satisfaction by enabling a

© Annals of Translational Medicine. All rights reserved.

Osada and Terauchi. Gla-300 enables flexible injection schedule

flexible injection schedule.
Insulin degludec 100 U/mL (IDeg-100) is another
long-acting basal insulin analog enabling flexible injection
schedule (10). Although a detailed comparison between the
benefits of Gla-300 and the benefits of IDeg is limited, a
recent euglycemic clamp study by Bailey et al. reported that
Gla-300 shows a more stable PK/PD profile than insulin
IDeg-100 (11). More recently, at the 78th American Diabetes
Association Scientific Sessions held at Orland, USA, in
June 2018, several studies comparing the efficacy of Gla300 vs. Deg-100 were presented. BRIGHT study was the
first head-to-head randomized controlled trial of Gla-300
and IDeg-100 in patients with insulin-naïve type 2 diabetes.
Glycemic control was similar between Gla-300 and IDeg100. The rate of hypoglycemia was relatively lower with
Gla-300, by 14% at any time of day and 19% at night,
despite higher final daily doses of Gla-300 vs. IDeg-100 (12).
The reduction of hypoglycemia was prominent during
the first 3 months after Gla-300 initiation (23% less) (13).
These reports imply the superiority of Gla-300; however,
the opposite insight was also reported. In CONFIRM
study, which was a propensity-score matched observational
study, glycemic control and rate of hypoglycemia were both
favorable in IDeg-100. In addition, the rate of treatment
discontinuation was 37% higher with Gla-300 (14).
Overall, Gla-300 is likely to have superior clinical efficacy
than conventional Gla-100, in context of the stability of
glycemic control and elasticity of the injection schedule.
The superiority of Gla-300 to IDeg-100 is still controversial
and needs to be elucidated with further studies.
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