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ABSTRACT

Introduction: In the EDITION clinical trial
programme, patients with type 2 diabetes mel-
litus (T2DM) receiving insulin glargine (IGlar)
U300 required 10–15% more insulin than those
receiving IGlar U100. This study sought to
determine whether this difference was apparent
in real-world practice.

Methods: In this observational, retrospective
cohort study, electronic medical records in the
Big-Pac� database (Real Life Data) relating to
adult insulin-naı̈ve patients with T2DM who
initiated IGlar U100 or U300 treatment in Spain
in 2016–2017 and remained on treatment for
18 months were selected. IGlar U100- and
U300-treated patients were matched 1:1
(propensity score matching). The primary
analysis compared changes from baseline in
mean daily IGlar dose (U and U/kg) at 6 (± 2),
12 (± 2) and 18 (± 2) months between cohorts
(paired t tests). Changes in glycated haemoglo-
bin (HbA1c) and weight were analysed
descriptively.
Results: The IGlar U100 and U300 cohorts
included 556 matched pairs (46.9% female)
with the following mean (standard deviation)
values at baseline, respectively: age 63.6 (12.8)
versus 63.7 (11.9) years; years since diagnosis
9.5 (1.4) versus 9.5 (1.3); HbA1c 8.8 (1.3) versus
8.7 (1.5) %; weight 84.6 (16.9) versus 84.7 (17.1)
kg. Mean IGlar dose at baseline was 0.19
U/kg/day (both cohorts). Patients receiving
IGlar U300 showed a greater increase from
baseline in IGlar dose at 6, 12 and 18 months
[mean dose (U/kg/day) 5.1%, 10.3% and 12.8%
greater, respectively, in IGlar U300-treated
patients]. Mean HbA1c was 8.1% in both
cohorts at 18 months. Mean (SD) weight at
18 months with IGlar U100 and IGlar300 was
86.8 (17.0) kg and 85.0 (17.1) kg, respectively.
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Conclusion: In real-world practice, insulin dose
was significantly higher in IGlar U300-treated
than U100-treated patients at 6, 12 and
18 months, with similar reductions in HbA1c.
At equal IGlar price/unit in Spain, the increased
dose requirements of IGlar U300 would result in
higher costs.

Keywords: Cost; Dose; Glycaemic control;
Insulin glargine; Real-world evidence; Type 2
diabetes mellitus; U100; U300

Key Summary Points

Why carry out this study?

In clinical trials, patients with type 2
diabetes mellitus (T2DM) receiving insulin
glargine (IGlar) U300 required 10–15% more
insulin than those receiving IGlar U100

There is limited real-world evidence about
the doses of these two IGlar preparations

The real-world DosInGlar study aimed to
determine the doses of insulin for IGlar
U300 versus IGlar U100 in insulin-naı̈ve
patients with T2DM in the 18 months after
treatment initiation

What was learned from this study?

The results showed that insulin doses over
time are higher in patients receiving IGlar
U300 versus IGlar U100 in the real-world
setting, although glycaemic control is
similar for both preparations

When initiating insulin treatment, in
addition to an antidiabetic effect, risk of
hypoglycaemia and effect on body weight,
physicians should assess the possible cost
implications associated with total dose,
which will potentially be higher with IGlar
U300

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14535843.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a progressive
disease that requires treatment intensification
to maintain glycaemic control over time [1]. As
a result, many patients eventually require
insulin [2]. When insulin therapy is first intro-
duced into the antidiabetic regimen of a patient
with T2DM, basal insulin is usually the first
option [3]. Insulin glargine (IGlar) was the first
once-daily, long-acting insulin analogue to be
introduced into clinical practice [4]. At this
time, it was formulated as a 100 unit/ml
preparation [IGlar U100 (Lantus�)] [4]. IGlar
U100 has demonstrated consistent efficacy and
safety in numerous randomised controlled trials
[4] and real-world evidence studies [5] and rep-
resents the ‘gold standard’ against which new
basal insulin analogues are assessed [6]. Since
the introduction of IGlar U100, a number of
100 unit/ml insulin glargine biosimilars with
similar efficacy and safety profiles have become
available [7].

IGlar is also available as a 300 unit/ml for-
mulation [IGlar U300 (Toujeo�)] [8]. IGlar
U100 and IGlar U300 have different pharma-
cokinetic/pharmacodynamic profiles. The mean
duration of action of IGlar U100 is 25.5 h under
euglycaemic clamp conditions, following a sin-
gle-dose of 0.3 U/kg [9]. The pharmacokinetic
profiles of IGlar U100 and IGlar U300 were
compared following seven 0.4 U/kg doses with
estimated median terminal half-lives of 19 and
13.5 h, respectively [10]. IGlar U300 also has a
flatter and more extended time-action profile
than IGlar U100 [11], and this may result in
more stable and sustained glycaemic control
over the 24-h inter-dosing interval [11]. An
additional difference between these two insulin
preparations is that, for the same number of
units of insulin, the volume of IGlar U300 is
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approximately one-third that of IGlar U100
[11].

The EDITION clinical trial programme [11]
was designed to evaluate the efficacy and safety
of IGlar U300 versus IGlar U100. The majority
of the EDITION trials enrolled patients who had
previously used insulin, but EDITION 3, which
enrolled 878 insulin-naı̈ve patients with T2DM
from across North America, Europe and Japan,
was an exception [11, 12]. In this trial, although
the basal insulin dose increased in both groups,
the mean dose was *17% greater in the IGlar
U300 group at 6 months (0.62 U/kg/day vs. 0.53
U/kg/day), with no significant difference
between groups in glycaemic control and noc-
turnal symptomatic hypoglycaemia [12]. These
disparities in insulin dose between IGlar U300
and IGlar U100 reflect the results of the EDI-
TION programme as a whole, in which a
10–15% higher dose of IGlar U300 versus IGlar
U100 was typical [11], and are acknowledged in
the summaries of product characteristics for the
IGlar U300 and U100 products [8, 13, 14].

The EDITION data were generated as part of
a clinical trial programme. However, the
importance of taking real-world data into
account when making treatment decisions is
gaining recognition [15–17], and it is for this
reason that we conducted the DosInGlar study.
Until now, data relating to the dosage profile of
IGlar U300 vs. IGlar U100 in insulin-naı̈ve
patients with T2DM in routine clinical practice
were limited to a 6-month retrospective study
(REALITY), which involved 376 propensity
score-matched patients [18], and a retrospective
study utilising medical record data to investi-
gate treatment dosing patterns and clinical
outcomes in 390 patients, published by Gupta
et al. [19]. In the REALITY population, the mean
dose of IGlar U300 was *17% higher than the
mean dose of IGlar U100 at the end of follow-
up, with no difference between groups in mean
glycated haemoglobin (HbA1c) [18], whereas
Gupta et al. [19] reported similar doses of IGlar
U100 and U300 and a similar HbA1c between
groups.

The primary aim of the DosInGlar study was
to compare the dosage profiles of IGlar U100
and IGlar U300 when used in insulin-naı̈ve
patients with T2DM in clinical practice over a

longer follow-up period than has been reported
previously (18 months). In addition, we aimed
to describe the sociodemographic and clinical
characteristics of IGlar U100- and IGlar U300-
treated patients at the time of treatment initia-
tion and the changes in HbA1c, fasting plasma
glucose (FPG), and body weight up to 18
months after treatment initiation.

METHODS

Study Design and Patient Population

The DosInGlar study was an observational ret-
rospective cohort study based on electronic
medical records in the ENCePP-registered Big-
Pac database [20] in Spain (Fig. 1). Big-Pac is a
source of dissociated and anonymised medical
records from 1.8 million patients attending
primary care and specialised centres. The
records held by Big-Pac are representative of the
Spanish population in terms of prevalence of
specific diseases (including diabetes) and bio-
chemical and anthropometric patient charac-
teristics [21]. The medical records held by Big-
Pac are collected monthly from a panel of[
1200 office-based primary care physicians and
900 specialists in 7 of the 17 regions in Spain.
The database includes information relating to
demographic characteristics, diagnoses, mor-
bidity and mortality data [International Classifi-
cation of Diseases (ICD) codes], medication
details, clinical scales, biochemistry data,
anthropometric characteristics and use of
resources (physician visits, hospital admissions,
tests ordered). Data relating to hypoglycaemic
episodes are included in the database, but mild
and moderate cases may be under-reported.
This study was approved by the local ethics
committee (Hospital de Tarrasa in Barcelona).

The Big-Pac database was used to identify
adult patients with a diagnosis of T2DM [ICD,
Tenth Revision, Clinical Modifications (ICD-10-
CM) code: E10–E14] who initiated treatment
with IGlar U100 or IGlar U300 (identified from
pharmacy claims file anatomical therapeutic
chemical codes) during the period 1 January
2016 to 31 December 2017 inclusive (the
inclusion period; Fig. 1). At this time,
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LY2963016 (Abasaglar�) was the only IGlar
biosimilar available in Spain; the insulin for-
mulations used by patients therefore comprised
Toujeo� (IGlar U300), Lantus�, or Abasaglar�
(both IGlar U100). The date on which each
patient initiated IGlar U100 or IGlar U300
treatment (the index therapy) was designated as
the index date, and patients were followed for
18 months from this date. In addition to index,
the following time windows at each temporal
data point were defined: 6 (± 2), 12 (± 2) or 18
(± 2) months (hereafter written as 6, 12 and
18 months).

Inclusion criteria included T2DM;
age C 18 years on the index date; insulin naı̈ve
for C 1 year prior to the index date; received
one or more prescription during the follow-up
period; two or more health records included in
the computer system; and remained on IGlar
treatment, without discontinuation,
for C 18 months from the index date. Discon-
tinuation was defined as a period of C 6 months
during which no insulin was dispensed. Patients
were excluded from the study if they were per-
manently institutionalised, had previously
received IGlar therapy, were receiving a gluca-
gon-like peptide 1 receptor agonist (GLP-1 RA)
or prandial insulin on the index date, had a
diagnosis of type 1 or gestational diabetes, or if
their record was missing two or more temporal
data points for the same variable among any of
HbA1c, FPG, body weight or IGlar dose.

Study Endpoints and Data Extraction

The primary study objective was to compare the
change from baseline in daily dose (U and U/kg)
of IGlar at 6, 12 and 18 months after the index
date between the IGlar U100- and IGlar U300-
treated cohorts. Dispensed medication was used
for the analysis. The daily doses of IGlar U100
and U300 (U/day) were recorded for the index
date (first prescription). At months 6, 12 and 18,
the daily dose was calculated as the mean of the
doses [U/day (provided in the record) and
U/kg/day (calculated)] for all dispensed pre-
scriptions within the relevant ± 2-month
interval. The secondary study objectives were to
describe the sociodemographic and clinical
characteristics at index and the changes in
HbA1c, FPG and body weight at 6, 12 and
18 months in the two cohorts. Comorbidity
burden was assessed at index by the Charlson
Comorbidity Index [22]. The HbA1c, FPG and
body weight values used were those obtained
within 6 (± 2), 12 (± 2) and 18 (± 2) months
after the index date.

Statistical Analysis

To minimize selection bias, propensity score
matching (PSM) was used to match each patient
who initiated IGlar U100 therapy 1:1 with a
patient who initiated IGlar U300. Baseline
covariates used in the PSM multivariate

Fig. 1 DosInGlar study design. Months 6, 12, and 18 = 6 ± 2, 12 ± 2, and 18 ± 2 months after the index date,
respectively. IGlar insulin glargine
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regression model included age, sex, time
from diagnosis, macrovascular complications,
microvascular complications, antidiabetic med-
ication, concomitant medication, HbA1c, body
weight, and IGlar dose at index. Patients were
matched using the greedy nearest neighbour
method without replacement, with a calliper of
0.2 standard deviations (SDs).

Based on an IGlar daily dose SD of 25 units
[23], a sample size of 500 per cohort would
allow detection of a difference in glargine dose
of C 5.1 U/day (i.e. 0.06 U/kg/day for an 85 kg
individual) with 90% power (two-sided two-
sample t test with a type I error rate of 0.05).
These calculations did not account for match-
ing between samples and subsequent reduction
in variation of the outcome difference between
cohorts and were therefore conservative. The
1:1 matching that was inherent in the PSM
procedure reduced the effective sample size to
that of the smaller of the two cohorts.

Changes from baseline in IGlar daily dose (U
and U/kg) at 6, 12 and 18 months were com-
pared between the matched cohorts using
paired t tests. A hierarchical testing strategy was
used (i.e. the difference between the two
cohorts in dose change from baseline was tested
sequentially in the following order: month 18,
month 12, month 6). Subsequent time points
were only tested if all previous time points had
shown a statistically significant difference. This
ensured overall control of the type I error. Sec-
ondary objectives (changes in HbA1c, FPG and
body weight at 6, 12 and 18 months) were
analysed descriptively. Absolute values of IGlar
dose, HbA1c, FPG and body weight at each time
point were also computed. Qualitative data
were expressed as absolute and relative fre-
quencies and quantitative data as mean, SD and
95% confidence intervals (CIs). A p value\0.05
signified statistical significance.

All analyses were performed using SPSSWIN
v23 (IBM SPSS Statistics: IBM, Armonk, NY,
USA).

RESULTS

From a total database patient population of
49,317 who were aged C 18 years with a

diagnosis of T2DM, 2492 initiated IGlar U100
and 1297 initiated IGlar U300 during the
inclusion period. Approximately 2% of each
group were lost to follow-up, and 24% in each
group discontinued index therapy before
18 months (Fig. 2). After exclusions for missing
data, loss to follow-up, discontinuation of the
index therapy after\ 18 months, and use of a
GLP-1 RA or prandial insulin on the index date,
the IGlar U100 and IGlar U300 cohorts included
1109 and 559 patients, respectively. This was
reduced to 556 patients in each cohort after
subsequent PSM (Fig. 2).

The baseline sociodemographic characteris-
tics of the two cohorts were similar prior to
[Table S1 in the electronic supplementary
material (ESM)] and after (Table 1) matching,
with similar values in the IGlar U100 and IGlar
U300 matched cohorts for percentage of female
patients (46.9% for both), mean age (63.6 and
63.7 years), time since diagnosis of T2DM
(9.5 years for both), index HbA1c (8.8 and
8.7%), index body weight (84.6 and 84.7 kg),
index FPG (10.8 and 10.9 mmol/l) and Charlson
Comorbidity Index score (2.1 and 2.2). The
percentages of each cohort receiving each of a
range of concomitant antidiabetic medications
were also similar (Table 1).

At index, the mean daily dose of IGlar was
0.19 U/kg in both cohorts (Table 2) (absolute
mean daily doses: IGlar U100, 16.3 U; IGlar
U300, 16.1 U). The mean change from baseline
in IGlar dose (U/kg/day) was significantly
higher in the IGlar U300-treated patients than
in those receiving IGlar U100 at 6, 12 and
18 months, with differences of 0.02, 0.04 and
0.05 U/kg/day, respectively (p B 0.001 for all;
mean doses of 0.44 vs. 0.39 U/kg/day and 21.1
vs. 17.2 U/day at 18 months). This represents
5.1%, 10.3% and 12.8% higher doses of IGlar
U300 vs. IGlar U100 at these time points
(Fig. 3).

Mean HbA1c decreased by similar amounts
in both groups at 6, 12 and 18 months,
achieving mean values of 8.1% and 8.1% in the
IGlar U100 and IGlar U300 groups, respectively,
at 18 months (Table 2; Fig. 4). Mean FPG also
decreased by similar amounts in the two groups
(IGlar U100 vs. IGlar U300: 6 months, - 0.4
vs. - 0.4 mmol/l; 12 months, - 0.4 vs.
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- 0.6 mmol/l; 18 months, - 0.6 vs.
- 0.8 mmol/l) (Fig. 4), whereas mean body
weight—which was similar between groups at
baseline—increased more in the IGlar U100
group than in those receiving IGlar U300 at 6,
12 and 18 months, culminating in mean
increases of 2.1 kg (IGlar U100) and 0.3 kg
(IGlar U300) at 18 months [between-group dif-
ference, IGlar U100 vs. IGlar U300: 1.87 kg
(95% CI 1.42–2.31)]. Mean (SD) weight at
18 months with IGlar U100 and IGlar300 was
86.8 (17.0) kg and 85.0 (17.1) kg, respectively.

DISCUSSION

The DosInGlar study suggests that, in real-world
clinical practice, similar mean HbA1c and FPG
values were achieved using 13% higher doses of
IGlar U300 versus IGlar U100 at 18 months after
treatment initiation in insulin-naı̈ve patients
with T2DM. Our results therefore support the
current American Diabetes Association (ADA)/
European Association for the Study of Diabetes
(EASD) consensus report for the management of
hyperglycaemia in T2DM and the European
summary of product characteristics for Toujeo�

Fig. 2 Patient flowchart. *Baseline covariates included age,
sex, time from diagnosis, HbA1c, weight, IGlar dose,
macrovascular complications, microvascular complications,
antidiabetic medication and concomitant medication.
Method: 1:1 PSM; greedy nearest neighbour without

replacement. GLP-1 RA glucagon-like peptide-1 receptor
agonist; HbA1c glycated haemoglobin; IGlar insulin
glargine; PSM propensity score matching; T2DM type 2
diabetes mellitus
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(IGlar U300), which state that a 10–14% [3] or
10–18% [8] higher dose of IGlar U300 versus
IGlar U100 may be required to achieve similar
glycaemic targets. Our results are also aligned
with the results of randomised clinical trials and
other real-world studies that have suggested
that higher doses of IGlar U300 than IGlar U100
are needed to achieve a particular level of gly-
caemic control [11, 18, 24–26]. In many of these
studies, as in the DosInGlar study, these
patients with T2DM were insulin naı̈ve when
IGlar therapy was initiated [18, 24, 25]. While
the reason for the dose difference between IGlar

U300 and IGlar U100 is currently unknown, it
may be due to IGlar U300 spending more time
in the subcutaneous depot than IGlar U100,
thereby allowing greater enzymatic inactivation
of the glargine molecule [25].

The difference in dosing profile between
IGlar U100 and IGlar U300 has a number of
implications for both patients and healthcare
systems. Based on the findings of the DosInGlar
study, in countries where IGlar U100 and IGlar
U300 have the same (or similar) cost per unit
(e.g. Spain [27]), the higher dose requirements
of IGlar U300 to achieve a similar glycaemic

Table 1 Sociodemographic characteristics and concomitant treatments at baseline in matched cohorts

Patient characteristic/treatment IGlar U100
N = 556

IGlar U300
N = 556

SMDa

Age, years 63.6 (12.8) 63.7 (11.9) 0.008

Female sex (%) 46.9 46.9 0.001

Time from diagnosis, years 9.5 (1.4) 9.5 (1.3) 0.002

HbA1c, % 8.8 (1.3) 8.7 (1.5) 0.069

FPG, mmol/l 10.8 (2.2) 10.9 (2.5) 0.043

Body weight, kg 84.6 (16.9) 84.7 (17.1) 0.006

Charlson Comorbidity Index 2.2 (1.5) 2.1 (1.5) 0.067

Antidiabetic treatmentb (%)

Oral combination therapy 42.8 39.4 0.069

Metformin 32.0 36.2 0.089

Sulphonylurea 29.1 29.1 0.000

DPP-4 inhibitor 25.7 24.3 0.032

SGLT-2 inhibitor 9.7 11.2 0.049

Glinide 8.8 9.9 0.038

a-Glucosidase inhibitor 5.0 4.0 0.048

Glitazone 0.2 0.7 0.075

All values are mean (standard deviation) unless specified otherwise
DPP dipeptidyl peptidase; FPG fasting plasma glucose; HbA1c glycated haemoglobin; IGlar insulin glargine; SGLT sodium-
glucose cotransporter; SMD standardised mean difference
a SMD\ 0.10 is commonly considered to signify no residual imbalance
b The treatments that comprise ‘oral combination therapy’ were not recorded; therefore, the percentage of patients shown
as receiving metformin represents those receiving metformin as monotherapy and is likely to be lower than the overall
percentage receiving metformin
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control would result in higher treatment costs
(13% more expensive, on a unit/kg basis, if the
price per unit is equal). Differences among
countries in healthcare systems, insulin pre-
scribing and utilisation patterns, etc., may need
to be considered before these results can be
extrapolated to other countries. A further
implication is that it may take longer to reach
the optimal dose of insulin with IGlar U300
than with IGlar U100. This is supported by the
results of the EDITION clinical trial programme
[11] and by our data, which show that the mean
daily dose of IGlar U100 remained unchanged
between 6 and 18 months, but the dose of IGlar
U300 still had not plateaued 18 months after
treatment initiation (Fig. 3).

Although hypoglycaemia data are not avail-
able for the DosInGlar study, this topic merits
discussion because it is an important consider-
ation when determining which insulin prepa-
ration should be prescribed for a patient.
Although the current ADA/EASD consensus
report states that IGlar U300 is associated with a
lower risk of nocturnal hypoglycaemia than
IGlar U100 [3], this is not conclusively borne
out by clinical trial results or real-world data
involving insulin-naı̈ve patients with T2DM.
For example, the annualised rate of hypogly-
caemia was not significantly lower for IGlar
U300 versus IGlar U100 in any of the eight
categories of hypoglycaemia examined in EDI-
TION AP [24] and in only one of the eight cat-
egories (documented symptomatic

Table 2 Mean IGlar dose and HbA1c at baseline and 6, 12 and 18 months after initiation of treatment in matched cohorts

IGlar/HbA1c Value Change from baseline Difference in change from baseline

U100 U300 U100 U300 U100–U300

IGlar mean (SD) dose (U/kg/day)

Baseline 0.19 (0.14) 0.19 (0.17) – – –

6 months 0.39 (0.17) 0.41 (0.22) 0.20 (0.09) 0.22 (0.12) - 0.02; p = 0.001a

12 months 0.39 (0.17) 0.43 (0.23) 0.20 (0.13) 0.24 (0.14) - 0.04; p\ 0.001a

18 months 0.39 (0.17) 0.44 (0.23) 0.20 (0.15) 0.25 (0.16) - 0.05; p\ 0.001a

IGlar mean (SD) dose (U/day)

Baseline 16.3 (11.9) 16.1 (14.1) – –

6 months 33.1 (16.2) 34.3 (19.4) 16.8 (6.2) 18.2 (10.2) - 1.4; p = 0.034a

12 months 33.4 (16.5) 35.9 (19.5) 17.1 (7.6) 20.8 (10.8) - 3.7; p\ 0.001a

18 months 33.5 (16.4) 37.2 (19.9) 17.2 (8.1) 21.1 (11.0) - 3.9; p\ 0.001a

Mean (SD) HbA1c, %

Baseline 8.78 (1.35) 8.72 (1.53) – – –

6 months 8.27 (1.32) 8.33 (1.19) - 0.51 (1.1) - 0.39 (1.4) - 0.12 (1.7)

12 months 8.26 (1.33) 8.19 (1.22) - 0.52 (1.2) - 0.53 (1.5) 0.00 (1.9)

18 months 8.15 (1.24) 8.09 (1.17) - 0.63 (1.2) - 0.63 (1.5) - 0.01 (1.9)

N = 551–556 for all values
HbA1c glycated haemoglobin; IGlar insulin glargine; SD standard deviation
a Change from baseline in IGlar dose compared between groups using paired t tests (statistical significance, p\ 0.05)
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hypoglycaemia: B 3.9 mmol/l over 24 h) in
EDITION 3 [12]. Moreover, in EDITION 3, the
percentage of participants experiencing the
main secondary efficacy endpoint (one or more
nocturnal confirmed or severe hypoglycaemic
event) was 16% with IGlar U300 and 17% with
IGlar U100 [relative risk 0.89 (95% CI
0.66–1.20)] [12], and in the real-world REALITY
study, similar on-study percentage increases
were seen in the proportions of IGlar U100- and
IGlar U300-treated patients who reported at
least one incidence of hypoglycaemia per week
(IGlar U100: 5.5% at baseline, 11.0% at follow-
up; IGlar U300: 3.3% at baseline, 8.7% at fol-
low-up) [18].

Given the potential for weight gain in insu-
lin-treated patients [3], body weight is another
important consideration, and we should again
look to clinical trial and real-world data
involving insulin-naı̈ve patients with T2DM for
insight. Other studies have consistently shown
similar mean on-study changes in body weight
in IGlar U100- and IGlar U300-treated patients
with T2DM, with no significant differences
between treatments in either clinical trials or
real-world studies [18, 24, 25] and some studies

reporting lower weight gain in the IGlar U100
group than the IGlar U300 group [18, 24].
However, in the DosInGlar study, mean body
weight increased to a greater extent in the IGlar
U100-treated group than in those receiving
IGlar U300. An influence of concomitant med-
ication is unlikely to underlie this finding, as no
apparent differences in background antidiabetic
therapy between groups were found. Weight
gain and hypoglycaemia often co-present as
unwanted effects of insulin treatment in
patients with T2DM [28], and there is some
evidence for an association between weight gain
and hypoglycaemia from the Diabetes Control
and Complications Trial (DCCT) [29]. There-
fore, it could be hypothesised that the increased
weight gain in the IGlar U100 group reflects a
relative increase in hypoglycaemic events com-
pared with the IGlar U300 group. Hypogly-
caemia data were not available for the
DosInGlar study, although it has been evaluated
in other studies of insulin-naı̈ve T2DM patients
that compared IGlar U100 and IGlar U300. The
6-month REALITY study (18) showed that
insulin-naı̈ve patients previously treated with
IGlar U100 had higher rates of hypoglycaemia

Fig. 3 Mean dose of IGlar U300 and IGlar U100 at baseline and 6, 12 and 18 months after treatment initiation. IGlar
insulin glargine. Values represent mean ± 95% confidence intervals
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relative to those treated with IGlar U300,
although this was not accompanied by addi-
tional weight gain. Moreover, data from the
EDITION-3 trial show that annualised rates of
nocturnal confirmed (B 3.9 mmol/l) or severe
hypoglycaemic events were similar for IGlar
U100 and IGlar U300 at 6 and 12 months
[12, 25], with a slight (not significant) increase
in weight gain in the IGlar U100 group at 6 and
12 months. It seems difficult to consolidate
these previous data with the possibility that
increased weight gain with IGlar U100 in the
DosInGlar study was related to hypoglycaemia
(although it cannot be excluded). Alternatively,
other factors such as lifestyle interventions and
socio-economic status, for which data were also
not collected, could have influenced this
parameter. In addition, it is important to note
that body weight was a descriptive endpoint
and that the study was not designed to test

differences between cohorts in this outcome.
These data should therefore be interpreted with
caution.

It is generally accepted that similar levels of
glycaemic control are achieved with IGlar U100
and IGlar U300 [11], and this is supported by
the results of the DosInGlar study. However, it
is notable that the mean HbA1c at 18 months
after treatment initiation (8.1% in both treat-
ment groups) was higher than the goal of 7.0%
that is typically recommended for most patients
[3]. As already noted, the IGlar U300 dose had
not plateaued 18 months after treatment initi-
ation, and we therefore cannot exclude the
possibility of a further reduction in HbA1c for
IGlar U300 if follow-up had been longer. How-
ever, the incline of the slope between 12 and
18 months is slight (Fig. 3), which suggests that
any further dose increase would have been
minimal (potential for additional reduction in

Fig. 4 Mean change from baseline in HbA1c (a), mean
FPG (b) and HbA1c (c) at 6, 12 and 18 months in
patients treated with IGlar U300 or IGlar U100. FPG,
fasting plasma glucose; HbA1c, glycated haemoglobin;
IGlar insulin glargine; m months; SD standard deviation.

Values in graphs represent mean ± 95% confidence
intervals

3866 Adv Ther (2021) 38:3857–3871



HbA1c is therefore predicted to be negligible;
moreover, robust analysis of any resulting dif-
ference would not be possible because of the
lack of statistical power to detect such small
dose differences). The suboptimal HbA1c values
at 18 months indicate that whichever IGlar
formulation patients with T2DM receive in real-
world clinical practice, additional lifestyle and
pharmacological interventions and/or intensi-
fication of insulin therapy are frequently
needed. Lifestyle interventions form the
cornerstone of effective diabetes management,
and clinical guidelines place an emphasis on
both lifestyle management and patient educa-
tion [3]. Therapeutic inertia represents an
additional problem in patients with T2DM [30].
Nevertheless, adherence to the detailed guid-
ance provided by current guidelines on active
management [3] should increase the likelihood
of treatment goals being achieved.

There were some differences in the baseline
sociodemographic characteristics of this study
population versus the randomised EDITION-3
[12] multicentre trial that also compared IGlar
U100 and U300 in an insulin-naı̈ve population
with type 2 diabetes; patients in this real-world
study were older and had a lower body weight
than those in the EDITION-3 study (time from
diagnosis and HbA1c were similar between
these studies). The strict inclusion and exclu-
sion criteria of randomised controlled trials may
lead to discrepancies in terms of age, sex,
comorbidities, disease severity and comedica-
tion [31, 32]. Patients in controlled trials may
also exhibit different behaviours, including
higher medication adherence and increased
tolerance of adverse events [31]. Compared to
the real-world REALITY study, in a Canadian
population, patients in our study were older,
had shorter times from diagnosis and lower
HbA1c—this supports an influence of region on
sociodemographic and disease characteristics of
populations with T2DM in real-world settings
(i.e. a Spanish population versus a more diverse
population distributed across several countries).
The potential for regional differences in popu-
lation characteristics should therefore be con-
sidered when comparing different studies.

This study was subject to a number of limi-
tations. The retrospective, observational nature

of the study and the fact that it was based on
electronic medical records mean that some data
may not have been recorded. Moreover, the
data available were limited (e.g. there were no
data relating to time of IGlar administration or
adherence, and the hypoglycaemic event data
were not assessed as they were only partially
available because of under-reporting). The
analysis did not account for individual antidia-
betic therapies used as part of ‘oral combination
therapy’. As a result, the percentages of patients
recorded as using metformin may be artificially
low. The implication of increased cost for IGlar
U300 (because of the higher dose needed to
achieve a similar antidiabetic effect to U100) is
applicable where the price per unit of insulin is
similar or equal (e.g. Spain [27], at time of
publication), but this may not necessarily be the
case in other regions or may be subject to future
change. Additional limitations include the
requirement for patients to be on insulin for
18 months. This means that our findings can-
not be generalised to all IGlar-treated patients
with T2DM. It is also possible that our findings
may be affected by confounding factors (e.g.
level of education and socio-economic status),
which may affect compliance with lifestyle and
medication recommendations [33–36] and for
which data were not available, and by selection
bias. The potential for the latter was minimised,
however, by the use of PSM. The use of
descriptive analyses only for the secondary
objectives represents a further limitation.

The potential for real-world evidence to
complement clinical trials data is increasingly
being recognised [37], and the confirmation of
clinical trial data provided by the DosInGlar
study is important. We have shown that, in
insulin-naı̈ve patients with T2DM who initiate
insulin therapy, use of IGlar U300 is associated
with higher doses of insulin than IGlar U100 in
real-world clinical practice. Moreover, the
degree of glycaemic control achieved was simi-
lar with the two preparations. The findings of
this real-world study are supported by those of
the EDITION 3 and EDITION AP clinical trials,
which have also shown that, in previously
insulin-naı̈ve patients with T2DM, the dose of
IGlar U300 associated with a particular level of
glycaemic control is higher than the dose of
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IGlar U100. Taking into account the similarities
between IGlar U300 and IGlar U100 in terms of
the baseline sociodemographic characteristics
and disease burden (Charlson Comorbidity
Index) of patients with T2DM who initiate
therapy, an antidiabetic effect (reduction in
HbA1c and FPG), risk of hypoglycaemia and
effect on body weight, physicians should assess
the possible cost implications associated with
total dose—which will potentially be higher
with IGlar U300—when initiating insulin
treatment.
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lectual content. Jesús Reviriego was involved in
the conception and design of the study, acqui-
sition and analysis of the data, interpretation of
the data and critical revision of the manuscript
for important intellectual content. Xavier
Mundet was involved in the interpretation of
the data for the study and critical revision of the
manuscript for important intellectual content.
Juan J. Gorgojo-Martinez was involved in the
interpretation of the data for the study, drafting
of the manuscript and critical revision of the
manuscript for important intellectual content.
Jeremie Lebrec was involved in the analysis of
the data, interpretation of the data and critical
revision of the manuscript for important intel-
lectual content. Enrique Carretero-Anibarro was
involved in the analysis of the data, interpreta-
tion of the data and critical revision of the
manuscript for important intellectual content.
Antoni Sicras-Mainar was involved in the con-
ception and design of the study, acquisition and
analysis of the data, interpretation of the data
and critical revision of the manuscript for
important intellectual content.

Prior Presentation. The data presented in
this paper have been previously presented (Ar-
time E et al. Dosage profile of insulin glargine
U100 and U300 in patients with type 2 diabetes
mellitus in real clinical practice: DosInGlar
Study. XXXI Congress of the Spanish Society of
Diabetes, 21–23 June 2020; Duque N et al.
Dosage profile of insulin glargine U100 and
U300 in patients with type 2 diabetes mellitus
in real clinical practice: DosInGlar Study. Euro-
pean Association for the Study of Diabetes 56th
annual meeting, 21–25 September 2020).

Disclosures. Irene Romera, Natalia Duque,
Silvia Dı́az and Miriam Rubio are full-time
employees of Lilly Spain. Jeremie Lebrec is a
consultant for Eli Lilly and Company. Miriam
Rubio reports being a minor shareholder in Eli
Lilly. Irene Romera, Natalia Duque, Esther
Artime and Silvia Dı́az report ownerships of Eli

3868 Adv Ther (2021) 38:3857–3871
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