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ABSTRACT

Introduction: Combining basal insulin (BI)
with glucagon-like peptide-1 receptor agonist
(GLP-1RA) is recognized as a relevant option to
optimize glucose control in type 2 diabetes

(T2D). The EASY real-world study aimed to
evaluate the modalities of initiation and the
effectiveness of the insulin Degludec plus
Liraglutide (IDegLira) fixed-ratio combination
in the French health care system.
Methods: A retrospective analysis included all
patients with T2D and prior injectable therapy
(GLP1-RA and/or insulin) who started treatment
with IDegLira from September 2016 to Decem-
ber 2017 in 11 French diabetes centers. Baseline
characteristics, reasons for IDegLira initiation,
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Centre Hospitalier Lyon Sud, Hospices Civils de
Lyon, Lyon, France

N. Chevalier
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and modes of implementation were collected
from the medical records. Changes in HbA1c

and body weight were determined in patients
with available follow-up data (nearest 6-month
visit).
Results: IDegLira was initiated in 629 patients
previously treated with GLP-1RA alone (11.6%),
insulin alone (31.5% including 16.5% with BI
and 14.9% with multiple daily injections [MDI])
or a free combination of GLP-1RA and insulin
(56.9% including 44.8% with BI and 12.1% with
MDI), associated or not with oral agents. IDe-
gLira starting dose (mean of 29 ± 11 dose steps)
most often exceeded the recommended dose,
and was significantly correlated with prior BI
but not GLP-1RA dosage. At initiation, mean age,
body mass index (BMI) and HbA1c were 60.1 ±

10.2 years, 33.4 ± 6.2 kg/m2 and 8.8 ± 1.7%,
respectively. In 461 patients with available fol-
low-up (median 178 days), HbA1c decreased in all
subgroups submitted to treatment intensifica-
tion (- 1.7 ± 1.8% [p\0.0001], - 1.2 ± 1.8%
[p\0.001] and - 0.8 ± 1.8% [p = 0.0026] in
patients with prior GLP-1RA, BI or MDI therapy,
respectively) but also in those switching from BI
and GLP-1RA free combination (- 0.2 ± 0.9%,
p = 0.0419). Significant body weight gain occur-
red in patients previously treated with GLP-1RA
alone (? 1.5 ± 5.8 kg, p = 0.0572) or combined
to BI (? 1.0 ± 3.1 kg, p\ 0.0001) while those
on BI (- 1.4 ± 4.6 kg, p = 0.0139) or MDI
(- 1.4 ± 5.0 kg, p = 0.0484) experienced weight
loss.
Conclusions: While providing new informa-
tion on the use of IDegLira in the French
healthcare system, these data confirm the

effectiveness of this fixed-ratio combination in
the management of T2D.

Keywords: Type 2 diabetes; Insulin; GLP-1RA;
Fixed-ratio combination; Real-world study

Key Summary Points

Why carry out this study?

The combination of basal insulin and
glucagon-like peptide-1 receptor agonist
(GLP-1RA) is a relevant option to optimize
glucose control in type 2 diabetes (T2D).

The modalities of initiation and the
effectiveness of the fixed-ratio
combination of insulin degludec and
liraglutide (IDegLira) have not been
investigated so far in the French health
care system.

What was learned?

This real-world observational multicenter
study provides new information about the
use of IDegLira in France where more than
half of initiations aimed to simplify the
therapeutic scheme by switching from a
free combination of GLP-1RA and insulin.

Follow-up data demonstrate the
effectiveness of IDegLira to maintain or
improve glucose control in patients with
T2D requiring either therapeutic
intensification or simplification, thus
reinforcing the conclusions of previous
real-world studies.

However, the proportion of patients
reaching the recommended HbA1c targets
remained low, highlighting the critical
need to develop strategies aimed at
optimizing IDegLira dose titration.
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INTRODUCTION

Combined administration of glucagon-like
peptide-1 receptor agonist (GLP-1RA) and basal
insulin (BI) is recognized as a highly effective
glucose-lowering strategy in people with type 2
diabetes (T2D) requiring intensification of their
injectable therapy [1–3]. As compared with
intensified insulin regimens which require
prandial insulin administration, such combi-
nations were indeed demonstrated to provide
similar improvement in HbA1c with clear ben-
efits in terms of weight change and risk of
hypoglycemia in patients with T2D receiving
either BI or GLP-1RA as background therapy
[4, 5].

Aimed first at simplifying treatment admin-
istration, two distinct fixed-ratio formulations
combining a BI analog and a GLP-1RA have
been developed and made available in recent
years: insulin degludec plus liraglutide (IDe-
gLira) and insulin glargine plus lixisenatide
(IGlarLixi) [6]. In adults with inadequately
controlled T2D, efficacy and safety have been
demonstrated for both IDegLira and IGlarLixi,
used as first- or second-line injectable therapy in
the DUAL and LIxiLan phase 3 clinical trial
programs, respectively [6]. Noteworthy, in
addition to the expected benefits in terms of
quality of life and medication adherence,
simultaneous adjustment of insulin and GLP-
1RA doses is likely to promote therapeutic effi-
cacy along with optimal tolerance [7, 8]. In fact,
the progressive dose titration makes it possible
to limit the adverse gastro-intestinal side effects
frequently observed during the initiation of
GLP-1RA therapy [9]. Current guidelines thus
indicate that prescribing one of these fixed-ratio
combinations might be considered when asso-
ciation of both injectable therapies is indicated,
noting that BI titration cannot be carried out
beyond the dose associated with the maximal
GLP-1RA dosage [3].

In the last years, several observational studies
reported the efficacy and cost-effectiveness of
IDegLira and IGlarLixi in real-world settings,
especially in European countries [10–14], Israel
[15], or the United States [16]. However, none of
them included data from people treated for T2D

in France where IDegLira was marketed in
September 2016 and still remains the only
fixed-ratio combination available. Therefore, we
conducted a multicenter study with the purpose
to describe the modalities of IDegLira initiation
in patients with T2D within the framework of
the French healthcare system, then to evaluate
the efficacy of this fixed-ratio combination
during the first months of administration.

METHODS

Study Design

The EASY French study is a multicenter retro-
spective non-interventional chart review study
which involved investigators from 11 French
diabetes centers: Bichat Hospital (APHP, Paris),
Lariboisière Hospital (APHP, Paris), Saint-Joseph
Hospital (Paris), Begin Hospital (Saint-Mandé),
Jean-Verdier Hospital (APHP, Bondy), Lyon-Sud
Hospital (HCL, Lyon), Nice University Hospital
(Nice), Strasbourg University Hospital (Stras-
bourg), Guadeloupe University Hospital
(Pointe-à-Pitre), Pasteur private clinic (Tou-
louse) and Toulouse University Hospital (Tou-
louse). Promoted by Toulouse University
Hospital, the study was designed in accordance
with the Declaration of Helsinki and conducted
in compliance with the French legislation
applicable to non-interventional retrospective
chart review studies assessing health assess-
ments of public interest (MR004, RC19-0268).
According to the French ethic and regulatory
law, studies based on the exploitation of usual
care data did not have to be submitted to a
specific ethic committee but had to be declared
or covered by reference methodology of the
French National Commission for Informatics
and Liberties (CNIL). Toulouse University
Hospital signed a commitment of compliance
to the reference methodology MR-004 of the
CNIL (CNIL number: 2206723 v 0). The study
was thus approved by Toulouse University
Hospital after evaluation by the data protection
officer and according to the General Data Pro-
tection Regulation.

Participating centers were asked to identify
all patients with T2D who initiated IDegLira
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between September 9, 2016 (date of IDegLira
availability in France) and December 31, 2017,
through specific queries in the local electronic
medical files. Eligible participants for the pre-
sent analysis were adults with T2D, previous
injectable glucose-lowering therapy, and avail-
able medical report at the time of IDegLira ini-
tiation without restriction regarding a set of
minimum available data or other exclusion
criteria.

Study Objectives

The primary objective was to describe the
characteristics of patients with T2D initiating
IDegLira in the real-life French clinical care
settings, with a specific focus on reasons (ther-
apeutic intensification or simplification) and
modalities of IDegLira prescription.

The secondary objective was to evaluate the
effectiveness of IDegLira, assessed by changes in
HbA1c level and body weight during the first
months of use, along with the adaptation of
both IDegLira doses and associated glucose-
lowering medications.

Baseline and Follow-up Data Collection

Data collection was retrospectively performed
in each center by clinical research associates
and/or physicians in charge of the patients,
using a standardized case report form provided
by the promoter. They systematically reviewed
the medical files of all selected patients and
collected patient characteristics as well as the
modalities of IDegLira initiation. These baseline
collected data included demographic (birth
date, gender) and clinical (diabetes duration,
height/weight or body mass index [BMI], his-
tory of cardiovascular risk factors and of
micro/macrovascular complications, HbA1c

level) characteristics as well as precise informa-
tion about glucose-lowering therapy: prior reg-
imen (including therapeutic classes for oral
agents, molecules and dosages for insulins and
GLP-1RAs) and therapeutic changes at IDegLira
initiation, reason for initiating IDegLira (inten-
sification or simplification of therapeutic

scheme), IDegLira initiation dose and support
for titration.

They were then asked to identify those par-
ticipants for whom one or more follow-up visits
had been carried out in a time window of 3–-
18 months after IDegLira initiation and col-
lected data for the visit closest to 6-month
follow-up time point after initiation. This time
point was chosen since it corresponds to the
recommended period for evaluating the effec-
tiveness of a newly introduced glucose-lowering
therapy [2, 3]. The 3-to-18-month time window
was proposed to respect the minimum time
required to assess the effectiveness (3 months)
and to gather follow-up data of patients visiting
the diabetes center only once a year (followed
up in the meantime by their general practi-
tioner). Accordingly, participants for whom a
single follow-up visit was recorded less than
3 months after IDegLira initiation were consid-
ered out of range for longitudinal evaluation
and those with a single visit recorded more than
18 months after initiation or without follow-up
visit were considered as lost of follow-up. At
follow-up visit, continuation or discontinuation
of IDegLira was recorded as well as, in case of
discontinuation, the date and reason for stop-
ping the treatment. In patients still treated with
IDegLira, the following data were systematically
collected: HbA1c, weight or BMI, changes in
associated glucose-lowering drugs, dose of IDe-
gLira and prandial insulin if appropriate, any
titration difficulties or adverse effects men-
tioned in the medical report.

At both time points, GLP1-RA doses have
been expressed in defined daily dose (DDD) to
allow comparisons between the different mole-
cules, according to the World Health Organi-
zation Index, as previously described [10]. All
data were indirectly anonymized in each center
to allow optimal verification of their quality
and the formulation of specific queries during
the database freeze procedures conducted by
the promoter.

Statistical Analyses

Baseline characteristics and modalities of IDe-
gLira initiation were assessed on the full

1950 Diabetes Ther (2022) 13:1947–1963



analysis set (FAS), which included all patients
with T2D who started IDegLira treatment
between September 9, 2016 and December 31,
2017. Follow-up data were assessed on the
effectiveness analysis set (EAS), which included
patients of the FAS who maintained IDegLira
treatment and for whom at least one follow-up
visit has been recorded during the 3-to-18-
month period following initiation. Quantitative
data were expressed as mean ± standard devia-
tion (SD) and categorical variables were given as
number (%) of patients. The differences
between groups were analyzed using unpaired t
test or ANOVA, as appropriate, whereas chi-
squared test was used to compare the distribu-
tion of qualitative variables.

The significance of changes observed
between baseline and the follow-up visit was
examined using paired t test. McNemar test was
used to compare the distributions of matched
qualitative variables. Finally, the correlation
between IDegLira starting dose and either pre-
vious BI or GLP-1RA dosage was examined using
a multiple regression analysis model. STATA
16.0 statistical software (StataCorp 4905 Lake-
wave Drive College Station, TX, USA) was used
to perform all data analyses and p\0.05 was
considered significant.

RESULTS

Characteristics of Patient Initiating
IDegLira

A total of 629 individuals with T2D who initi-
ated IDegLira treatment while previously
receiving injectable therapy were included in
the FAS population. Their baseline characteris-
tics are shown in Table 1. Combined or not with
oral anti-hyperglycemic agents, prior
injectable regimen included a GLP-1RA alone in
11.6% of patients, insulin alone in 31.5%
(16.5% with BI alone and 14.9% with multiple
daily injections [MDI]) and a free combination
of GLP-1RA and insulin in 56.9% of them
(44.8% with BI alone and 12.1% with MDI).

A mean age of 60.1 ± 10.2 years, a slight
male predominance, and a mean diabetes
duration of 15.7 ± 8.7 years were observed in

the whole population. Mean BMI was
33.4 ± 6.2 kg/m2 with the highest value found
in patients receiving a free combination of GLP-
1RA and MDI (Table 1). Mean HbA1c was
8.8 ± 1.7% but initial glucose control was less
impaired in the subgroups previously treated
with a free combination of GLP-1RA and insu-
lin, whereas the highest HbA1c value found in
patients receiving GLP-1RA alone (distribution
of HbA1c values is shown in Supplementary
Fig. 1). Macrovascular and microvascular com-
plications were respectively reported in 24.3%
and 66.3% of individuals in the whole popula-
tion, with a higher prevalence observed in
patients on MDI, irrespective of combined GLP-
1RA treatment (Table 1).

Prior injectable therapy was combined with
oral anti-hyperglycemic agents in most cases
(88.4%), although less frequently in patients on
MDI. Metformin and sulfonylurea/glinides were
the most used molecules (Table 1 and Supple-
mentary Table 1). Liraglutide (68.5–81.9% in
subgroups of GLP-1RA-treated patients) and
dulaglutide (14.2–21.1%) were the most pre-
scribed GLP-1RAs before IDegLira initiation. To
take into account the specificities of the differ-
ent molecules used, GLP-1RA DDD was esti-
mated, ranging from 1.2 ± 0.3 to 1.3 ± 0.3 in
the different subgroups (Table 1 and Supple-
mentary Table 1). The mean daily dose of BI was
around 35 UI and 40 UI in individuals with
basal alone and those on MDI regimen, respec-
tively. Glargine 100 UI/ml was the most used BI,
ahead of detemir insulin (Supplementary
Table 1). In patients with MDI scheme, the
mean dose of prandial insulin was slightly
higher in case of free combination with GLP-
1RA (Table 1).

Modes of IDegLira Initiation

As expected, the main objective sought by the
prescribers in initiating IDegLira was intensifi-
cation of the therapeutic strategy in patients
previously treated with GLP-1RA or insulin
alone, and simplification of administration
constraints in those on free combination of
both injectable therapies (Table 2). IDegLira
initiation was carried out in outpatient settings
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Table 1 Demographic and clinical characteristics of patients with T2D at initiation of IDegLira

Available
Data (n)

Whole FAS
population

GLP-1RA

– OAD

Insulin – OAD Insulin 1 GLP-1RA –
OAD

Basal MDI Basal MDI

FAS, n (%) 629 (100.0) 73 (11.6) 104 (16.5) 94 (14.9) 282 (44.8) 76 (12.1)

Age, years 626 60.1 ± 10.2 58.6 ± 10.4 60.6 ± 9.8 59.1 ± 12.3 60.6 ± 9.8 60.5 ± 11.3

Female sex, n (%) 627 306 (48.8) 34 (46.6) 47 (45.2) 44 (46.8) 145 (51.6) 36 (48.0)

Diabetes duration,

years

607 15.7 ± 8.7 13.2 ± 7.7 14.1 ± 8.2 16.2 ± 8.3 15.9 ± 8.2 19.3 ± 11.3

Body weight, kg 627 92.8 ± 18.4 94.3 ± 18.2 89.6 ± 19.1 92.0 ± 18.2 92.7 ± 17.8 97.4 ± 19.0

Body mass index, kg/

m2

602 33.4 ± 6.2 33.6 ± 6.6 32.3 ± 6.0 33.6 ± 6.1 33.3 ± 5.8 34.8 ± 6.6

HbA1c, % 623 8.8 ± 1.7 9.9 ± 1.7 9.2 ± 1.7 9.5 ± 1.8 8.4 ± 1.4 8.1 ± 1.5

HbA1c B 7%, n (%) 623 65 (10.4) 2 (2.7) 3 (2.9) 6 (6.5) 36 (12.9) 18 (24.0)

HbA1c B 8%, n (%) 623 217 (34.8) 5 (6.9) 24 (23.1) 21 (22.8) 125 (44.8) 42 (56.0)

Hypertension, n (%) 612 490 (77.9) 52 (71.2) 82 (78.9) 74 (78.7) 218 (77.3) 64 (84.2)

Dyslipidemia, n (%) 610 447 (71.1) 45 (61.6) 67 (64.4) 69 (73.4) 211 (74.8) 55 (72.3)

Macrovascular

complications,

n (%)

629 153 (24.3) 14 (19.2) 22 (21.1) 31 (33.0) 65 (23.1) 21 (27.6)

Microvascular

complications,

n (%)

629 417 (66.3) 49 (67.1) 64 (61.5) 68 (72.3) 182 (64.5) 54 (71.1)

Prior medications

other than insulin,

629

OAD users, n (%) 556 (88.4) 69 (94.5) 98 (94.2) 64 (68.1) 271 (96.1) 54 (71.1)

GLP-1RA, DDD – 1.2 ± 0.3 – – 1.3 ± 0.3 1.2 ± 0.3

Prior insulin therapy, 629

Total daily dose, U – – 34.5 ± 18.7 72.5 ± 35.8 35.3 ± 15.3 81.5 ± 45.6

Basal daily dose, U – – 34.5 ± 18.7 37.9 ± 20.3 35.3 ± 15.3 41.7 ± 20.1

Prandial daily dose,

U

– – – 36.2 ± 22.6 – 43.8 ± 31.7

Hypertension corresponds to patients receiving at least one anti-hypertensive treatment. Dyslipidemia corresponds to
patients receiving at least one lipid-lowering treatment. Macrovascular complications include history of ischemic heart
disease, stroke, and/or peripheral artery diseases. Microvascular complications include retinopathy, chronic kidney disease
and/or neuropathy. DDD defined daily dose. Results are expressed as number of patients (%) or as mean ± SD
T2D type 2 diabetes, IDegLira insulin degludec plus liraglutide, FAS full analysis set, GLP-1RA glucagon-like peptide-1
receptor agonist, OAD oral anti-hyperglycemic drug, MDI multiple daily injections, DDD defined daily dose
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in approximatively 75% of individuals with
prior free combination versus 50% of those on
GLP-1RA or BI alone and only 38.3% in case of
previous MDI scheme (Table 2).

IDegLira starting dose most often exceeded
the recommended 16 dose steps (DS) with a
mean value of 29 ± 11 DS in the whole popu-
lation, and only 52.6% of patients were pro-
vided with a support for adequate titration
(Table 2 and Supplementary Table 2). In
patients previously treated with GLP-1RA, the
DDD was initially reduced by 0.6 in those
receiving GLP-1RA alone, and by 0.3 or 0.1 in
case of free combination with BI or MDI,
respectively (Table 2). Initial reduction in BI
dose was also observed, ranging from - 4.1 to -

10.6 UI/day according to prior therapeutic reg-
imen. However, in patients with prior insulin
therapy, IDegLira starting dose was significantly
correlated with current BI dose, especially in
case of free combination with GLP-1RA (Sup-
plementary Fig. 2). No correlation was found
with prior GLP-1RA DDD (data not shown).

At the time of IDegLira initiation in patients
on MDI, prandial insulin administration was
stopped in 19.7 and 46.8% of those with or
without prior association with GLP-1RA,
respectively. Introduction of prandial insulin
was infrequent in the other subgroups (Table 2).

Efficacy of IDegLira at Follow-up Visit

From the whole FAS population, 66 patients
were lost of follow-up (10.5%). Among indi-
viduals with available data, 48 (8.5%) discon-
tinued IDegLira before the follow-up visit, 30
(5.3%) visited the initiating diabetes center out
of the defined period, and 24 (4.3%) had no
available HbA1c value at baseline or at follow-
up. Thus, 461 patients were finally included in
the EAS population (73.3% of the FAS), with a
mean follow-up duration of 193 ± 81 days
(median follow-up = 178 days) (see flow chart,
Supplementary Fig. 3). Their main demographic
and clinical characteristics were very close to
those of the FAS population with a similar dis-
tribution in the different subgroups according

to prior treatment regimen (Supplementary
Table 3).

Mean change in HbA1c from IDegLira initia-
tion to follow-up visit showed significant
decrease in the whole EAS population (-
0.6 ± 1.6%, p\0.0001) and in all subgroups
submitted to treatment intensification, namely
patients with prior GLP-1RA (- 1.7 ± 1.8,
p\0.0001), BI (- 1.2 ± 1.8%, p\0.001) or
MDI therapy (- 0.8 ± 1.8%, p = 0.0026) (Fig. 1).
A weak improvement in mean HbA1c level was
also observed in patients with prior free com-
bination of GLP-1RA with either BI (-
0.2 ± 1.2%, p = 0.0419) or MDI (- 0.2 ± 0.9%,
p = 0.0794). The proportion of patients achiev-
ing the different HbA1c targets significantly
increase in subgroups with either GLP-1RA or
insulin as prior therapy. IDegLira use was also
associated with a significant increase in HbA1c

values\ 8% in patients with previous free
combination of BI and GLP-1RA (Table 3).

Concomitant body weight gain was observed
in case of prior treatment with GLP-1RA used
alone (? 1.5 ± 5.8 kg, p = 0.0572) or in combi-
nation with BI (? 1.0 ± 3.1 kg, p\ 0.0001),
contrasting with a significant weight loss in
patients with either basal (- 1.4 ± 4.6 kg,
p = 0.0139) or MDI (- 1.4 ± 5.0 kg, p = 0.0484)
insulin scheme.

Titration of IDegLira and Changes
in Associated Glucose-Lowering
Medications During Follow-up

The daily dose of IDegLira was increased by 6.9
DS in patients with prior GLP-1RA treatment
alone, reaching 28 DS at the follow-up visit.
Titration of IDegLira dose was lower in patients
previously on insulin therapy, irrespective of
associated GLP-1RA administration, with a
mean dose increase ranging from 1.5 to 4.0 DS
(Fig. 2).

As compared to treatment prior to IDegLira
initiation, mean GLP-1RA dose was decreased
by 0.3 DDD at follow-up visit in patients pre-
viously on GLP-1RA alone or associated to BI,
and by 0.1 DDD in those with the free
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combination of GLP-1RA and MDI (Table 4 and
Supplementary Table 4). Mean BI daily dose
remained stable in individuals with previous
free combination of BI and GLP-1RA but was
reduced in other groups, from 4.4 to 8.0 units.
Of note, 41.5% of patients with previous MDI
insulin scheme without associated GLP-1RA
have stopped the administration of prandial
insulin at follow-up visit but this percentage fell
to 17.9% in case of prior free combination of
both therapies (Supplementary Table 4). The
use of metformin was maintained in the
majority of patients while the administration of
sulfonylureas was more frequently interrupted
or initiated (Supplementary Table 4).

DISCUSSION

The present study is the first to evaluate the use
of IDegLira within the framework of the French
healthcare system. Besides details on the real-
life modalities of IDegLira initiation in this
specific context, the data confirm the effective-
ness of this fixed-ratio combination in patients
with T2D requiring either intensification or
simplification of their prior injectable therapy,
in full agreement with the conclusions of pre-
vious randomized controlled trials and real-
world studies.

More than half of IDegLira treatment initia-
tions (56.9%) consisted of switching from a free
combination of GLP-1RA and insulin with the
objective to simplify prior therapeutic regimens
in most cases. The proportion of patients who
benefited from this simplification approach is
greater than in most other real-world studies
such as the European Xultophy Treatment Ret-
rospective Audit (EXTRA) where only 29.4% of
individuals with T2D receiving injectable ther-
apy prior to IDegLira initiation were concerned
by such a switch procedure [10]. The discrep-
ancy probably stems from the fact that financial
coverage by the French national health insur-
ance was initially restricted to patients with
T2D previously treated with a free combination
of BI and liraglutide, in association with met-
formin. In line with this initial scope of reim-
bursement, liraglutide was the most used GLP-
1RA before IDegLira initiation in our popula-
tion, especially in the subgroup with free com-
bination of GLP-1RA and insulin. Note,
however, that dulaglutide had just been mar-
keted for a few months and that semaglutide
was not yet available in France when the study
was carried out. The French authorities only
extended the reimbursement to clinical situa-
tions requiring therapeutic intensification from
December 2017. However, according to indica-
tions adopted by the European Medical Agency,
therapeutic intensification was already sought
in our population in patients receiving either
insulin (31.5%) or GLP-1RA (11.6%) therapy
combined or not with oral anti-hyperglycemic
molecules.

Fig. 1 Changes in HbA1c (A) and body weight (B) from
IDegLira initiation to follow-up visit
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Baseline clinical and biological characteris-
tics of patients included in the present study are
close to those observed in the European EXTRA
study, although longer duration of diabetes,
higher level of HbA1c, and lower BMI were
reported here in those with either insulin or
GLP-1RA prior therapy [10]. Illustrating the
need for intensification of glucose-lowering
therapy in these subgroups, especially in case of
prior treatment with GLP-1RA, less than 10%
and 25% of patients initially met HbA1c

targets B 7% and B 8%, respectively. However,
although therapeutic simplification was the
main clinical reason given for initiating IDe-
gLira in patients previously treated with free
combination of insulin and GLP-1RA, most of
them did not achieve the HbA1c targets and
were therefore also eligible for intensification of
glucose control. As expected, metformin was
the oral medication most often combined with
prior injectable therapy and glargine U100 the
most used BI, noting that sodium-glucose co-

Table 3 Patients achieving HbA1c targets at baseline and at follow-up visit

Available
Data (n)

Whole EAS
population

GLP-1RA –
OAD

Insulin – OAD Insulin 1 GLP-
1RA – OAD

Basal MDI Basal MDI

EAS, n 461 54 75 53 223 56

HbA1c\ 7.0%

Baseline, n (%) 461 51 (11.1) 2 (3.7) 3 (4.0) 2 (3.8) 31 (13.9) 13

(23.2)

Follow-up, n (%) 461 99 (21.5) 14 (25.9) 22 (29.3) 7 (13.9) 43 (19.3) 13

(23.2)

p \ 0.0001 0.0013 \ 0.0001 0.0250 0.0510 1.0000

HbA1c\ 7.5%,

n (%)

Baseline, n (%) 461 108 (23.4) 3 (5.6) 8 (10.7) 6 (11.3) 70 (31.4) 21

(37.5)

Follow-up, n (%) 461 184 (39.9) 28 (51.8) 33 (44.0) 13

(24.5)

82 (36.7) 28

(50.0)

P \ 0.0001 \ 0.0001 \ 0.0001 0.0190 0.0960 0.1080

HbA1c\ 8.0%, n
(%)

Baseline, n (%) 461 176 (38.2) 5 (9.3) 18 (24.0) 10

(18.9)

111

(49.8)

32

(57.1)

Follow-up, n (%) 461 263 (57.1) 32 (59.3) 43 (57.3) 23

(43.4)

127

(57.0)

38

(67.9)

p \ 0.0001 \ 0.0001 \ 0.0001 0.0016 0.0422 0.1088

Results are expressed as number of patients (%)
EAS efficacy analysis set, GLP-1RA glucagon-like peptide-1 receptor agonist, OAD oral anti-hyperglycemic drug, MDI
multiple daily injections
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transporter-2 (SGLT2) inhibitors as well as
insulin degludec were not yet available in
France over the study period.

An important objective of our study was to
describe the real-life practices of IDegLira initi-
ation including adaptations of prior treatments.
The starting dose of IDegLira was frequently
higher than that recommended, especially in
patients previously on either intensified insulin
therapy (MDI) or free combination of insulin
and GLP-1RA. Thus, the initial dose of IDegLira
was greater than 20 DS in 65.5% of patients in
the present study compared to 37.0% in the
EXTRA study [10], which is probably explained,
at least in part, by the greater proportion of
patients previously on free combination. In this
particular situation, prescribers essentially
relied on the last dose of BI to propose the ini-
tial dose of IDegLira, which minimize the initial
reduction in both BI dose and GLP-1RA DDD.
As previously reported [10], a greater decrease in
BI dose or GLP-1RA DDD occurred in patients
on previous injectable treatment with either
insulin or GLP-1. Furthermore, our results also
reveal that while the vast majority of patients

Fig. 2 Titration of IDegLira dose from initiation to
follow-up visit

Table 4 Changes in basal insulin and GLP-1RA daily doses from IDegLira initiation to follow-up visit in the EAS
population

Whole EAS
population

GLP-1RA –
OAD

Insulin – OAD Insulin 1 GLP-1RA –
OAD

Basal MDI Basal MDI

EAS, n (%) 461 (100.0) 54 (11.7) 75 (16.3) 53 (11.5) 223 (48.3) 56 (12.2)

Available data (% of EAS

population)

452 (98.0) 52 (96.3) 71 (94.7) 52 (98.1) 208 (93.3) 49 (87.5)

Basal insulin

Prior dose (U/day) – – 36.2 ± 25.1 38.3 ± 23.2 34.8 ± 14.9 42.1 ± 18.3

IDegLira initiation

(U/day)

29.2 ± 10.9 21.3 ± 7.5 25.1 ± 8.3 28.0 ± 10.0 31.0 ± 10.3 36.6 ± 12.7

Follow-up visit (U/day) 32.9 ± 11.7 28.1 ± 12.4 28.2 ± 10.3 32.0 ± 12.4 34.5 ± 11.0 37.7 ± 11.9

GLP-1RA

Prior dose (DDD) - 1.2 ± 0.3 - - 1.3 ± 0.3 1.2 ± 0.3

IDegLira initiation

(DDD)

0.9 ± 0.3 0.6 ± 0.2 0.8 ± 0.3 0.8 ± 0.3 0.9 ± 0.3 1.1 ± 0.4

Follow-up visit (DDD) 1.0 ± 0.4 0.8 ± 0.4 0.8 ± 0.3 0.9 ± 0.4 1.0 ± 0.3 1.1 ± 0.4

GLP-1RA glucagon-like peptide-1 receptor agonist, IDegLira insulin degludec plus liraglutide, EAS efficacy analysis set,
OAD oral anti-hyperglycemic drug, MDI multiple daily injections, DDD defined daily dose. Results are expressed as number
of patients (%) or as mean ± SD
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do not achieve glycemic control goals at initia-
tion, only 50% received support dedicated to
guide them in IDegLira dose titration.

Few changes were made at IDegLira initia-
tion to associated oral anti-hyperglycemic
medications apart from the systematic discon-
tinuation of dipeptidyl peptidase-4 (DPP-4)
inhibitors, in accordance with current recom-
mendations. Noteworthy, in patients with prior
MDI treatment, discontinuation of prandial
insulin injections has been proposed at IDegLira
initiation in nearly 50% of patients without and
20% of patients with prior GLP-1RA free
combination.

The DUAL program definitely established the
efficacy of IDegLira in improving glucose con-
trol in patients with T2D receiving either BI
[17–19] or GLP-1RA [20] as previous therapy.
These benefits have also been confirmed by
several real-life studies in the last years
[10, 13, 15, 16]. Accordingly, our follow-up data
demonstrate a significant decrease in HbA1c

level in individuals initiating IDegLira from a BI
(- 1.2%) or a GLP-1RA (- 1.7%) therapy back-
ground. The improvement in HbA1c level in
both subgroups was, however, greater than that
reported in previous observational studies con-
ducted in Europe [10] and the United States
[16]. This discrepancy must be interpreted tak-
ing into account the higher baseline HbA1c level
in our study, probably due to the recruitment of
patients with more severe clinical profiles by the
specialists working in French diabetes centers.
As expected, initiation of IDegLira resulted in
significant weight loss in patients with previous
BI therapy but weight gain in those with prior
GLP-1RA treatment.

Noteworthy, in patients with uncontrolled
T2D despite prior therapy including BI (glargine
U100) and metformin, the DUAL-VII study
demonstrated the non-inferiority of IDegLira
versus basal-bolus in terms of HbA1c reduction,
as well as significant benefits regarding hypo-
glycemia rates and changes in body weight [19].
The fixed combination can therefore be con-
sidered as an effective and safe alternative to
basal-bolus when intensification of patients
receiving BI therapy is required, but it could also
be an attractive option for selected patients
already on a complex insulin regimen [21].

Although the DUAL program did not evaluate
the use of IDegLira in this latter indication,
recent real-life observational studies reported
significant decrease in HbA1c (ranging from 0.3
to 1.0% up to 6-month follow-up) and body
weight in patients who switched from MDI
regimen to IDegLira along with substantial
decrease in insulin requirement generally asso-
ciated with body weight loss [10–14]. Further-
more, data reported from US real-world practice
showed that patients on more than one insulin
injection daily were able to switch to IDegLira
without compromising on glycemic control
(HbA1c change of - 0.16%) [16]. Accordingly,
the randomized pragmatic BEYOND trial
recently demonstrated that switching from MDI
(basal-bolus) regimen to either a once-daily
fixed-ratio BI plus GLP-1RA combination or
once-daily gliflozin plus BI scheme is safe and
non-inferior to basal-bolus titration in terms of
HbA1c reduction, at least during the first
6 months of follow-up [22]. Demonstrating
improved HbA1c level (- 0.8%) and decrease in
body weight (- 1.4 kg) in the MDI subgroup,
the present study also provides data supporting
the relevance of such a therapeutic strategy.
However, depending on the initial decision of
the prescribing physician, then on the evolu-
tion of the glycemic balance during the first
months of treatment, only 41.5% of patients
were no longer administering prandial insulin
injections at follow-up visit. Altogether, these
observations indicate that switching from MDI
regimen to IDegLira should be offered to selec-
ted patients and, since only limited series of
patients have been published so far, highlights
the need to better characterize the clinical pro-
files likely to benefit from this therapeutic
change.

As already mentioned, the majority of
patients included in our study shifted from a
free combination of insulin (either basal alone
or MDI) to IDegLira, although this strategy first
aimed at simplifying the administration
scheme has not been evaluated by any ran-
domized controlled trial. However, some real-
life data suggested that the switch approach
could lead to a significant improvement in
HbA1c level without associated weight gain.
That was the case in the EXTRA study with a

1958 Diabetes Ther (2022) 13:1947–1963



0.6% decrease in HbA1c in individuals with prior
insulin plus GLP-1RA free combination (mean
value of 8.3% at baseline), despite limited
titration of IDegLira (? 6 DS) at 6 months
resulting in a slight but significant decrease in
GLP-1RA dose (1.1 DDD versus 1.3 DDD at
baseline) [10]. A retrospective study conducted
in Israel led to similar conclusions with a sig-
nificant improvement in HbA1c level (- 0.42%
from a baseline value of 8.43%) [15]. Only a
slight decrease in HbA1c (- 0.2%) was found
here in patients with prior free combination of
GLP-1RA with either BI or MDI. This must be
interpreted taking into account the very limited
titration of IDegLira performed during the fol-
low-up of both subgroups (? 3.6 and ? 1.5 DS,
respectively). The lack of optimal titration,
already underlined by most real-life studies
devoted to insulin therapy, is all the more
regrettable since only a small number of
patients (19.3 and 23.2%, respectively) achieved
the objective of HbA1c\7% at the follow-up
visit. Beside the titration issue, we can also
speculate that reduction in the injection burden
might have resulted in improved adherence to
the treatment, thus contributing to improved
glucose control. Switch to fixed-ratio combina-
tion was neutral on body weight in case of prior
MDI scheme, as previously reported [10, 15],
but individuals in the BI subgroup experienced
modest but significant body weight gain, prob-
ably related to the reduction in GLP-1RA dose as
compared to baseline (- 0.3 DDD).

Some limitations must be acknowledged for
proper interpretation of this real-world study.
First, the recruitment was exclusively carried
out in expert centers and, as already mentioned,
across the initial phase of availability during
which IDegLira was reimbursed only for
switching from free association of insulin and
GLP-1RA. This may have influenced patient
clinical profiles as well as practitioner’s choices
when initiating IDegLira. In addition, the data
collection did not make it possible to determine
whether the cardiovascular benefit demon-
strated with liraglutide in the LEADER trial
could have been a motivation for initiating
IDegLira, especially in those with macrovascular
complications (more than 20% of patients
without prior GLP-1RA treatment) [23]. Second,

the retrospective design of the study did not
make it possible to collect follow-up data for the
entire population having initiated the treat-
ment, nor to precisely control the date of the
follow-up visits. To cope with this last point, we
chose a follow-up window between 3 and
18 months, knowing that the vast majority of
the follow-up timings used were close to
6 months. Third, as illustrated by the study flow
chart, we were not able to specify the status
(IDegLira maintenance, changes in HbA1c and
body weight) of the 66 patients who did not
benefit from follow-up visits. Fourth, among the
563 patients who had at least one follow-up
visit, it was finally not possible to precisely
define the reasons (lack of efficacy, safety issues,
etc.) for stopping IDegLira treatment in 48 of
them (8.5%). However, the rate of early dis-
continuation of treatment is relatively low, in
agreement with studies claiming good persis-
tence with IDegLira in clinical practice [12].
Then, the retrospective data collection from
electronic medical records, in which the
description of possible side effects was neither
systematic nor standardized, made it not possi-
ble to reliably assess the incidence and the
intensity of adverse events occurring during the
follow-up period. This included the incidence of
hypoglycemia which is more specifically
expected to be lowered by switching from MDI
to IDegLira. The ongoing prospective real-life
studies, such as the Italian multicenter REX
study [24], will probably provide more relevant
observations on this important issue. Finally,
the growing use of weekly GLP-1RAs, due to
reduced frequency of administration and to
increased potency in terms of glycemic and
weight control, could call into question the
relevance of our data for current clinical prac-
tice. However, pending the future marketing of
weekly fixed-ratio combinations including one
of these molecules, prescribing IDegLira or
IGlarLixi in patients requiring concomitant use
of GLP-1RA and BI remains an attractive alter-
native for clinicians given their ease of use and
excellent tolerance profile during dose titration
periods.

The strengths of this first study dedicated to
fixed-ratio combination of BI and GLP-1RA in
France should also be highlighted, starting with
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its national multicenter design. In addition, the
systematic identification of patients who initi-
ated treatment from electronic records certainly
led to limiting selection bias. We also structured
data collection in order to obtain a precise and
standardized recording of phenotypic charac-
teristics and therapeutic schemes at baseline
and follow-up visits, as well as changes in HbA1c

and body weight, leading to a limited number
of missing data. Finally, due to the initial con-
ditions of reimbursement in France, we consti-
tuted a large subgroup of patients switching
from a free combination of BI and GLP-1RA,
which provides additional information on the
modalities of IDegLira initiation in this clinical
situation insufficiently studied until now.

CONCLUSIONS

This real-world observational multicenter study
provides the first view on IDegLira use in France
where switching from a free combination of
GLP-1RA and insulin accounted for more than
half of treatment introduction during the first
months of availability. In clinical practice, the
choice of the starting dose by the practitioners
is mainly driven by the prior dose of BI, leading
in parallel to a slight reduction in GLP-1RA
administered dose. This simplified therapeutic
option decreases administration constraints and
seems relevant from the point of view of pre-
scribers. In the near future, new advances are
expected with the current development of a
weekly fixed-ratio combination of BI and GLP-
1RA, which could further improve acceptability
and persistence of treatment [25].

Reinforcing the conclusions of previous real-
world studies, follow-up data demonstrate the
effectiveness of IDegLira to preserve or improve
glucose control in patients with T2D requiring
either intensification or simplification of their
therapeutic regimen. However, the proportion
of patients reaching the recommended HbA1c

targets still remains clearly insufficient, and our
data highlight the critical need to develop
strategies aimed at optimizing IDegLira dose
titration following initiation.
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