
ORIGINAL RESEARCH

IDegLira for the Real-World Treatment of Type 2
Diabetes in Italy: Protocol and Interim Results
from the REX Observational Study

Gian Paolo Fadini . Raffaella Buzzetti . Maria Rosa Fittipaldi .

Ferruccio D’Incau . Andrea Da Porto . Angela Girelli . Lucia Simoni .

Giusi Lastoria . Agostino Consoli on behalf of REX study group

Received: April 26, 2022 / Accepted: June 1, 2022 / Published online: June 18, 2022
� The Author(s) 2022

ABSTRACT

Introduction: IDegLira was shown to maintain
glycemic control while reducing risk of hypo-
glycemia and body weight gain. The REX study
was designed to generate real-world evidence on
the use of IDegLira in Italian clinical practice in

two different subgroups of patients, those
switching to IDegLira from a basal insulin-sup-
ported oral therapy (BOT group) and those from
a basal plus bolus insulin regimen (BB group).
Methods: Adult patients with T2D diagnosed
for at least 12 months and having started IDe-
gLira 2–3 months prior to enrolment, coming
from a BOT or BB regimen, were enrolled in this
multicenter observational prospective cohort
study conducted in 28 Italian centers. This
paper presents the methodological framework
of the REX study and provides the interim
analysis results describing the patients’ baseline
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characteristics and the clinical reasons for IDe-
gLira treatment initiation.
Results: Of the 360 patients enrolled in the
REX study, 331 were considered eligible for this
interim analysis, 76.4% in the BOT and 23.6%
in the BB group. Mean (SD) HbA1c was 8.5%
(1.4) in the BOT and 8.2% (1.7) in the BB group.
The most common T2D complications were
diabetic macroangiopathy and diabetic
nephropathy in both groups. The median (in-
terquartile range) insulin daily dose before
IDegLira was 15.0 (10.0–20.0) units in the BOT
group and 42 (30.0–52.0) in the BB group. Oral
antidiabetics were taken by 98% and 51.3% of
patients, respectively. The main reason for
switching to IDegLira was the inadequate gly-
cemic control in the BOT group (86% of
patients), and the intent to simplify the treat-
ment in the BB group (66.7%).
Conclusions: IdegLira is initiated after BOT in
inadequately controlled patients to improve
glycemic control, whereas in BB patients it is
used to simplify the therapeutic regimen. Final
results of the REX study will shed light on
patients’ outcomes after IdegLira treatment
under routine clinical care.

Keywords: Type 2 diabetes; Basal oral therapy
(BOT); Basal bolus therapy (BB); Oral
antidiabetic drugs (OADs); Basal insulin
analogue; Rapid insulin analogue; IDegLira;
Glycated hemoglobin (HbA1c); Real-world
evidence

Key Summary Points

Patients with type 2 diabetes mellitus who
do not achieve the target glycated
hemoglobin (HbA1c) level despite
escalating therapy may benefit from
combinations of glucagon-like peptide 1
receptor agonists (GLP-1RAs) and basal
insulin.

The fixed-ratio combination of basal
insulin degludec and the GLP-1RA
liraglutide (IDegLira) was shown to
maintain glycemic control while reducing
risk of hypoglycemia and body weight
gain. This allows simplification of multi-
injection insulin schemes and reduction
of oral therapies associated with basal
insulin, as confirmed from both clinical
trial and real-world evidence studies.

The REX (Real-world Evidence
Xultophy�) multicenter study is aimed at
describing long-term glycemic control,
alongside other relevant clinical
parameters and treatment patterns
associated with the use of IDegLira in a
real-world clinical setting in Italy.

REX study interim results provide valuable
information on patient characteristics and
show that IdegLira is initiated after a
basal-supported oral therapy (BOT group)
at a high baseline HbA1c mainly to
improve glycemic control, whereas
IdegLira is used in the basal plus bolus
insulin regimen (BB group) mainly to
simplify the therapeutic regimen.

INTRODUCTION

Diabetes mellitus is a global, widespread,
chronic condition that represents a major con-
tributor to non-communicable diseases. The
latest report of the International Diabetes Fed-
eration (IDF) estimated that nearly 537 million

A. Consoli
Department of Medicine and Aging Sciences, Centro
Scienze Dell’Invecchiamento-Medicina
Traslazionale (CeSI-MeT), University G.
D’Annunzio, Chieti, Italy
e-mail: consoli@unich.it

1484 Diabetes Ther (2022) 13:1483–1497



adults are diagnosed with diabetes mellitus
(DM) worldwide [1], and this figure is expected
to rise. According to the American Diabetes
Association (ADA)/European Association for the
Study of Diabetes (EASD), the goals of T2D
treatment are to prevent or at least delay com-
plications and maintain quality of life by con-
trolling glycemia and managing cardiovascular
risk factors, taking into account patient char-
acteristics and preferences. Glycemic treatment
targets should thus be individualized, as should
the approach to therapy, on the basis of patient-
and disease-related features [2].

Insulin treatment is usually initiated with
basal insulin when patients do not reach or are
no longer maintaining glycemic targets on non-
insulin drugs. However, most patients treated
with basal insulin still do not reach the target
glycated hemoglobin (HbA1c) level. Generally,
in these patients, clinicians intensify the insulin
regimen by further uptitration of the basal
insulin dose or with the addition of bolus
insulin injections. Both these options increase
the risk of hypoglycemia and weight gain.
Recently, combinations of glucagon-like pep-
tide 1 receptor agonists (GLP-1RAs) and basal
insulin have been recommended by interna-
tional guidelines as an alternative option. Such
combinations have shown the same efficacy as
the basal bolus treatment regimen in achieving
glycemic control, but with a lower risk of
hypoglycemia and weight gain and using a
lower insulin dose [3–5].

IDegLira is a fixed-ratio combination of basal
insulin degludec (IDeg) and the GLP-1RA
liraglutide in a pre-filled pen for once-daily
injection [6]. The efficacy and safety of IdegLira
were established in the DUAL clinical trial pro-
gram in patients with uncontrolled type 2 dia-
betes on oral antidiabetic drugs (DUAL I, IV,
and VI) [7–9], GLP-1RAs (DUAL III) [10], basal
insulin (DUAL II and V) [11, 12], and basal-bo-
lus insulin (DUAL VII) [13]. Combination ther-
apy with IDegLira was shown to reduce HbA1c
more than monotherapy with liraglutide or
insulin (degludec or glargine). Overall, the
DUAL clinical trial program provided evidence
of an advantage of IDegLira in maintaining
glycemic control and reducing the risk of
hypoglycemia and body weight gain.

IDegLira was approved in the European
Union (EU) in September 2014 and in Italy in
September 2017, with a recent label update
allowing patients on any insulin regimen with a
basal component, including the basal-bolus
regimen, to switch to IDegLira. Several real-
world evidence (RWE) studies have evaluated
the effectiveness of IDegLira both as an inten-
sification regimen in patients inadequately
controlled by basal-supported oral therapy
(BOT) and as a de-intensification regimen in
patients on basal plus bolus insulin (BB)
[14–16]. Real-world retrospective results from
the European, multicenter EXTRA study suggest
that patients switching from a BB regimen not
only have the expected beneficial reductions in
HbA1c and body weight after 6 months of
treatment but also reduce their total daily
insulin dose while avoiding the inconvenience
of multiple dose injections [17]. Italian obser-
vational retrospective studies involving patients
with T2D treated with IDegLira coming from
either BOT or BB regimens with unsatisfactory
glycemic control showed significant reductions
in HbA1c and fasting blood glucose (FBG) with
no gain in body weight and a lower number of
concomitant diabetes medications [18–21]. In
general, on the basis of randomized clinical
trials and observational studies, between 50%
and 60% of patients with T2D on BB can suc-
cessfully stop bolus insulin by switching to a
GLP-1RA, including the fixed-dose combination
IdegLira [22, 23].

The REX (Real-world Evidence Xultophy�)
multicenter study is aimed at describing the
long-term glycemic control and other relevant
clinical parameters and treatment patterns
associated with the switch to IDegLira in
patients with T2D coming from a BOT or a BB
regimen in a real-world clinical setting in Italy.
This paper presents the methodological frame-
work of the REX study and provides the results
of the interim analysis performed to describe
the baseline clinical characteristics of patients at
the time of IDegLira treatment initiation and
the reasons for the choice of IDegLira treatment
according to the different T2D management
trajectories.
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METHODS

Study Design

The REX study is an Italian multicenter obser-
vational prospective cohort study conducted in
28 centers across different Italian regions. This
study involves both a primary data collection
(during a prospective observation period of
18 months after enrolment visit) and secondary
use of pre-existing data (during the retrospec-
tive observation period, from IDegLira initia-
tion to enrolment visit). All participating
patients received verbal and written informa-
tion about the study and were given the
opportunity to ask any questions to help them
understand the study. They provided voluntary
informed consent before data collection. This
study was approved by the ethics committees of
all participating institutions.

Patients were enrolled provided they had
initiated IDegLira 2–3 months before enrolment
and are then prospectively followed up for
approximately 18 months, including those dis-
continuing treatment with IDegLira, unless
consent is withdrawn. Data are collected during
routine clinical visits, without additional diag-
nostic or monitoring procedures. The first
patient in (FPI) was achieved on November 27,
2020. The study is expected to be completed in
December 2022.

Study Population

The target population of the study consists of
adult patients affected by T2D who started
IDegLira according to the current clinical prac-
tice coming from a BOT or a BB regimen, with
or without the addition of oral antidiabetics
(OADs).

The main eligibility criteria include age
18 years or more, T2D diagnosed at least
12 months prior to enrolment treated with
basal insulin ± OADs (BOT group) or with
BB ± OADs (BB group) prior to initiating IDe-
gLira, start of IDegLira at least 2 months but not
more than 3 months before enrolment, and
informed consent signature. The decision to
initiate treatment with IDegLira had to be made

by the patient and his/her treating physician
before and independently from the decision to
participate in the study. Patients on BB regimen
are eligible provided that the bolus insulin
component is stopped before IDegLira treat-
ment initiation. Main exclusion criteria were
diagnosis of type 1 diabetes, maturity-onset
diabetes of the young, latent autoimmune dia-
betes in adults, gestational diabetes or any
hyperglycemic state other than T2D.

A patient is considered withdrawn from the
study if one of the following conditions applies:
consent withdrawal, loss to follow-up, no
available information at the last study visit,
other reasons (e.g., pregnancy, death, study site
closure).

Study Objectives

The purpose of the REX study is to describe
long-term glycemic control alongside other
relevant clinical parameters and treatment pat-
terns associated with the use of IDegLira in a
real-world clinical setting in Italy. The primary
objective of the study is to evaluate the change
in glycemic parameters after initiation of IDe-
gLira in the study population. Secondary
objectives are to describe the physician-pro-
vided rationale for initiating IDegLira, to eval-
uate changes in other clinical parameters of
glycemic control and in treatment patterns
associated with long-term IDegLira treatment,
and to describe the outcomes of interest in the
two distinct BOT and BB groups. The explora-
tory objective is to describe changes in further
metabolic parameters of interest and in the
number and type of concomitant T2D medica-
tions after IDegLira initiation.

Study Measures

The primary endpoint of the study is the change
in HbA1c value from baseline to 6 months after
IDegLira treatment initiation. Secondary end-
points to be evaluated from baseline to the end
of observation are the change in HbA1c value
beyond 6 months, the percentage of patients
with HbA1c below 7%, the change in IDegLira
daily dose, the number and severity of self-
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reported hypoglycemic episodes, and the per-
centage of patients with treatment intensifica-
tion or simplification during observation;
further variables and endpoints of interest are
the reasons for switching to IDegLira (collected
at enrolment but referred to the time of IDe-
gLira initiation), the changes over time in
specific clinical parameters (i.e., FBG, body
weight, daily insulin dose, systolic/diastolic
blood pressure, blood lipids, number and type
of concomitant diabetes medication). All the
aforementioned measures are evaluated overall
in the study population, and separately in the
BOT and BB groups.

Statistical Analysis

Sample Size
The sample size calculation was based on the
primary endpoint, considering the need to
reach a sufficient number of patients in the BB
group switchers, which was expected to be less
than the number of BOT patients (about 20% of
participating patients). The sample size was
estimated on the basis of an 80% probability of
observing a mean (standard deviation, SD)
HbA1c decrease of 0.6% (1.6) within 6 months
of IDegLira treatment. This expected value
applied to the overall study population, irre-
spective of treatment adherence or discontinu-
ation during observation. At a = 0.05 and 80%
power, the total number of patients to be
enrolled in the study was estimated to be at
least 338 (20% of whom possibly not evaluable
for the primary analysis because of non-avail-
able HbA1c measurement at the 6-month fol-
low-up visit).

Data Analysis
For the primary endpoint, and for some sec-
ondary and explorative endpoints, a mixed
model for repeated measurements (MMRM)
including all available measurements will be
performed to evaluate the change in continuous
parameters of interest from baseline over time.
Both crude and adjusted estimates of the

change in the analyzed variables will be pre-
sented, where adjusted estimate will be
obtained by including in the model potential
covariates, which are believed to have an
influence on the change in each considered
parameter (e.g., age, gender, corresponding
baseline value, BMI classes, concomitant dia-
betes medications, treatment regimen prior to
switch, diabetes duration, time since first insu-
lin-based T2D regimen, and medical history).
Results from the statistical analyses will be pre-
sented by the estimated treatment effect, with
two-sided 95% confidence intervals (CIs) and
associated p values, corresponding to a two-
sided test of significance under the null
hypothesis of no change. The effect evaluated
by statistical analysis will be the change from
baseline to selected time points: 6, 12, and/or
18 months after treatment initiation. For all
binary outcomes, generalized estimating equa-
tion (GEE) or mixed effects logistic regression
will be used.

Among other secondary and explorative
endpoints, continuous variables will be repor-
ted as mean (SD) and median (interquartile
range, IQR), while categorical variables will be
reported as number and percentage of cases and
distribution of frequencies.

In addition, sensitivity analyses will be per-
formed to assess the robustness of primary and
some secondary and exploratory analyses,
involving patients ‘‘on treatment’’ with IDegLira
at the time points of interest after treatment
initiation. This will allow one to evaluate the
effect of switching to IDegLira if all patients had
adhered to treatment during follow-up and to
characterize patients under continued treat-
ment with IDegLira.

An interim analysis was conducted to eval-
uate the baseline patient characteristics and the
clinical reasons for IDegLira treatment initia-
tion once enrolment had been completed (Last
Patient First Visit achieved on June 30, 2021).
Results of this descriptive analysis are reported
below. Descriptive analyses will be composed of
means (SD), median (IQR), absolute and relative
frequencies, according to the type of considered
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variables. No formal statistical hypotheses were
set for this analysis.

Statistical analyses were performed using SAS
Enterprise Guide v. 7.1 and SAS 9.4 (SAS Insti-
tute, Cary, NC, USA). Electronic case report

form (eCRF) setup and statistical analyses were
performed by MediNeos S.U.R.L. (Modena,
Italy), a company subject to the direction and
coordination of IQVIA Ltd, on behalf of Novo
Nordisk.

Table 1 Patients’ demographics and baseline characteristics by study group and in the overall population

Characteristic BOT group
(N = 253)

BB group
(N = 78)

Overall population
(N = 331)

Gender, N (%)

Male 155 (61.3) 37 (47.4) 192 (58)

Female 98 (38.7) 41 (52.6) 139 (42)

Age, years [mean (SD)] 67.2 (10.0) 67.4 (10.5) 67.2 (10.1)

Diabetes characteristics

Duration from first diagnosis, years [median

(IQR)]

14.2 (8.3–20.8) 16.1 (11.1–21.1) 14.8 (8.7–21.0)

Age at diagnosis, years [mean (SD)] 51.7 (10.9) 50.3 (12.1) 51.3 (11.2)

HbA1c, % [mean (SD)] 8.5 (1.4) 8.2 (1.7) 8.4 (1.5)

Major diabetic complications, N (%)

None 132 (52.2) 33 (42.3) 165 (49.8)

Diabetic macroangiopathy 62 (24.5) 26 (33.3) 88 (26.6)

Diabetic nephropathy 47 (18.6) 23 (29.5) 70 (21.1)

Diabetic retinopathy 41 (16.2) 16 (20.5) 57 (17.2)

Diabetic neuropathy 18 (7.1) 15 (19.2) 33 (10.0)

Concomitant conditions (specification), N (%)

With concomitant conditions 205 (81.0) 72 (92.3) 277 (83.7)

Hypertension 152 (74.1) 53 (73.6) 205 (74.0)

Dyslipidemia 126 (61.5) 43 (59.7) 169 (61)

Symptomatic peripheral vascular disease 27 (13.2) 7 (9.7) 34 (12.3)

Symptomatic coronary heart disease 14 (6.8) 4 (5.6) 18 (6.5)

Symptomatic heart failure 4 (2.0) 3 (4.2) 7 (2.5)

Stroke 4 (2.0) 1 (1.4) 5 (1.8)

Other 44 (21.5) 24 (33.3) 68 (24.5)

OAD oral antidiabetic drug, BOT basal insulin ± OAD, BB basal insulin ? bolus insulin ± OAD, SD standard deviation,
IQR interquartile range, HbA1c glycated hemoglobin
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Table 2 Medications included in the last diabetes regimen prior to IDegLira treatment initiation, by study group and in the
overall population

Medication BOT group (N = 253)
N (%)

BB group (N = 78)
N (%)

Overall (N = 331)
N (%)

Insulin

Basal

Glargine U100 124 (49.2) 39 (50.6) 163 (49.5)

Glargine U300 75 (29.8) 20 (26.0) 95 (28.9)

Degludec 40 (15.9) 14 (18.2) 54 (16.4)

Detemir 9 (3.6) 2 (2.6) 11 (3.3)

IGlarLixi 4 (1.6) 4 (1.2)

Insulin NPH 2 (2.6) 2 (0.6)

Bolus

Lispro 34 (45.3) 34 (10.4)

Aspart 33 (44.4) 33 (10.1)

Glulisine 8 (10.7) 8 (2.4)

OADs

No 5 (2.0) 38 (48.7) 43 (13.0)

Yes 248 (98.0) 40 (51.3) 288 (87.0)

Type of OAD*

Metformin 202 (79.8) 34 (43.6) 236 (71.3)

Secretagogues 69 (27.3) 1 (1.3) 70 (21.1)

DPP4 inhibitors 47 (18.6) 2 (2.6) 49 (14.8)

SGLT2 inhibitors 33 (13.0) 3 (3.8) 36 (10.9)

GLP-1 analogues 15 (5.9) 15 (4.5)

Glitazones 10 (4.0) 2 (2.6) 12 (3.6)

Alpha-glucosidase inhibitors 2 (0.8) 1 (1.3) 3 (0.9)

Metformin ? DPP4 inhibitors 13 (5.1) 1 (1.3) 14 (4.2)

Metformin ? SGLT2 inhibitors 10 (4.0) 10 (3.0)

Metformin ? secretagogues 4 (1.6) 4 (1.2)

Metformin ? glitazones 3 (1.2) 3 (0.9)

Secretagogues ? glitazones 2 (0.8) 1 (1.3) 3 (0.9)
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RESULTS

Study Population Demographics
and Baseline Clinical Characteristics

A total of 360 patients were enrolled during a
7-month enrolment period, reaching the target
sample size. Eighteen patients were excluded
because of protocol violations and in 11 cases
eligibility could not be verified at this stage, so

331 patients were considered eligible for this
interim analysis.

At the time of IDegLira initiation, 76.4%
(N = 253) of patients were on a basal insulin
regimen, with or without the addition of OADs
(BOT group) and 23.6% (N = 78) were on a
basal-bolus insulin regimen, with or without
OADs (BB group). Demographics and main
baseline clinical characteristics divided by study
group and in the overall eligible population are
reported in Table 1.

Table 2 continued

Medication BOT group (N = 253)
N (%)

BB group (N = 78)
N (%)

Overall (N = 331)
N (%)

DPP4 inhibitors ? SGLT2

inhibitors

1 (1.3) 1 (0.3)

OAD oral antidiabetic drug, BOT basal insulin ± OAD, BB basal insulin ? bolus insulin ± OAD, DPP4 dipeptidyl
peptidase 4, SGLT2 sodium-glucose co-transporter 2
*A patient could receive more than one OAD

Fig. 1 Combinations of therapies among patients treated with basal insulin with or without OADs (BOT group) prior to
IDegLira treatment initiation
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BOT Group

In the BOT group, male patients accounted for
61.3% (N = 155) and mean (SD) age was 67.2
(10.0) years. On the basis of available BMI data,
38.2% (N = 66) of patients were overweight,
and additional 46.8% (N = 81) were obese. At
the time of IDegLira initiation (baseline) mean
(SD) FBG level was 9.1 (3.3) mmol/L and mean
(SD) HbA1c level was 8.5% (1.4). Concomitant
conditions were reported at baseline in 81%
(N = 205) of patients, mainly hypertension
(74.1%) and dyslipidemia (61.5%). Mean (SD)
age at T2D diagnosis was 51.7 (10.9) years and
median (IQR) duration of the disease from the
first diagnosis to the enrolment in the study was
14.2 (8.3–20.8) years. According to the patients’
medical history, the most common T2D com-
plications present at the time of IDegLira treat-
ment initiation were diabetic macroangiopathy
(24.5% of patients) and diabetic nephropathy
(18.6% of patients; details in Table 1).

BB Group

In the BB group, 47.4% of patients were male
(N = 37) and mean (SD) age was 67.4 (10.5)

years. Six patients (12.5%) had normal weight,
13 (27.1%) were overweight, and 29 (60.4%)
were obese. At baseline mean (SD) FBG was 9.4
(3.2) mmol/L and mean (SD) HbA1c level was
8.2% (1.7). Concomitant conditions were pre-
sent in 92.3% (N = 72) of patients, mainly
hypertension (73.6%) and dyslipidemia
(59.7%). Mean (SD) age at T2D diagnosis was
50.3 (12.1) years and median (IQR) duration of
the disease from the first diagnosis to the
enrolment in the study was 16.1 (11.1–21.1)
years. Also in the BB group, the most common
T2D complications were diabetic macroan-
giopathy (33.3% of patients) and diabetic
nephropathy (29.5% of patients; details in
Table 1).

Previous Diabetes Treatments

BOT Group
In the BOT group, the median (IQR) prescribed
insulin daily dose before IDegLira initiation was
15.0 (10.0–20.0) units. The most used basal
insulins were glargine U100 (49.2%, N = 124)
and glargine U300 (29.8%, N = 75). The pre-
study diabetes treatment regimen included
OADs in 98% (N = 248) of BOT patients, mainly
metformin, 79.8% (N = 202). Diabetes

Table 3 Reasons for initiating IDegLira by study group and overall

Reason reported by investigator* BOT group
(N = 253) N (%)

BB group
(N = 78) N (%)

Overall
(N = 331) N (%)

Inadequate glycaemic control by former T2D treatment 218 (86.2) 46 (59.0) 264 (79.8)

Intention to simplify T2D treatment 98 (38.7) 52 (66.7) 150 (45.3)

Weight gain on former T2D treatment 76 (30.0) 32 (41.0) 108 (32.6)

Poor adherence to former T2D treatment 51 (20.2) 21 (26.9) 72 (21.8)

Concern regarding frequency of hypoglycemic events on

former T2D treatment

29 (11.5) 30 (38.5) 59 (17.8)

Contraindications to other T2D treatment 26 (10.3) 2 (2.6) 28 (8.5)

Patient’s request 2 (0.8) 1 (1.3) 3 (0.9)

Other reason(s) 6 (2.4) 3 (3.8) 9 (2.7)

OAD oral antidiabetic drug, BOT basal insulin ± OAD, BB basal insulin ? bolus insulin ± OAD, T2D type 2 diabetes
*For each patient more than one reason could be reported
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treatments administered prior to IDegLira ini-
tiation are detailed in Table 2, by study group
and in the overall population. Combinations of
therapies prior to IDegLira treatment initiation
among BOT patients are depicted in Fig. 1. The
median (IQR) time from the initiation of the
first diabetes treatment regimen including
insulin to the start of IDegLira was 29.1
(10.5–60.0) months.

BB Group
The median (IQR) prescribed insulin total daily
dose before IDegLira was 42.0 (30.0–52.0) units
in the BB group, including a median (IQR) dose
of 18 (14.0–25.0) units of basal and 20
(14.0–27.0) units of bolus insulin. The most
used basal insulins were glargine U100 (50.6%,
N = 39) and glargine U300 (26.0%, N = 20). The
most prescribed bolus insulins were lispro
(45.3%, N = 34) and aspart (44%, N = 33). In the
BB group, OADs were taken by 51.3% (N = 40)
of BB patients, mainly metformin (43.6%,
N = 34; Table 2). The median (IQR) time from
the first insulin-including diabetes treatment to
the start of IDegLira was 37.2 (12.5–106.3)
months.

IDegLira Treatment Choice

BOT Group
In the BOT study subgroup, the main physician-
provided reason for switching to IDegLira was
the inadequate glycemic control obtained with
the former T2D regimen (86% of patients,
N = 218). The clinical reasons for switching to
IDegLira are detailed in Table 3. The median
(IQR) initial dosage of IDegLira was 16
(16.0–20.0) dose steps, corresponding to 16
units of insulin degludec and 0.6 mg of
liraglutide.

BB Group
The main physician-provided reason for
switching to IDegLira among BB patients was
the intent to simplify the treatment regimen
(66.7% of patients, N = 46; Table 3). The med-
ian (IQR) initial dosage of IDegLira was 16
(15.0–20.0) dose steps.

DISCUSSION

The REX study has been designed to explore
usage and effectiveness of IdegLira among
insulin-treated individuals with T2D in real-
world clinical practice in Italy. The protocol
includes a baseline examination with retro-
spective data collection from each participant’s
electronic medical records. Baseline data herein
presented provide an opportunity to examine
clinical characteristics of patients who initiated
IdegLira and the reasons to initiate such
treatment.

Of particular interest is the description of
patients who initiated IdegLira to intensify a
BOT regimen and patients who initiated Ide-
gLira to de-intensify a BB regimen. Modern
algorithms for the pharmacologic management
of T2D recommend use of GLP-1RA before
insulin in most patients [2], because GLP-1RAs
grant greater or equal glycemic effects, signifi-
cant weight loss, no hypoglycemia risk, and
additional cardiorenal protection [24]. Further-
more, when a BOT regimen needs intensifica-
tion, starting a GLP-1RA in either fixed of loose
combination with BI, provides non-inferior
glycemic control with much less weight and
dramatically lower hypoglycemia rates [25].
Therefore, initiating IdegLira in people with
T2D who were previously on BOT or BB insulin
is rational and supported by available evidence
and current recommendations. As expected,
patients on BB insulin had a longer diabetes
duration and more frequent chronic diabetic
complications compared to patients on BOT.
This clearly suggests that patients on BB insulin
were, as expected, in a later disease stage than
those on BOT. Yet, patients on BB insulin had a
lower baseline HbA1c (mean 8.2% and 8.5%,
respectively). On the one hand, this observation
highlights once more that intensification of a
BOT insulin regimen is pursued with a signifi-
cant delay and a substantial hyperglycemic
burden as compared to the recommended
standards of care. On the other hand, initiation
of IdegLira among patients on BB insulin at a
lower HbA1c is consistent with the aim of sim-
plifying the treatment regimen. Indeed, the
most commonly reported reason to initiate
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IdegLira after BOT was inadequate glycemic
control, whereas the most common reason to
initiate IdegLira among patients on BB was the
intent to simplify therapy. According to the
IdegLira reimbursement criteria in Italy, bolus
insulin has to be withdrawn at the time of Ide-
gLira initiation. Therefore, this therapeutic tra-
jectory truly represents a treatment
simplification, as patients will experience a
substantial reduction in the daily number of
injections and glucose checks, with possible
improvement in body weight, and a lower risk
of hypoglycemia as compared to the previous
regimen. In addition, the baseline characteris-
tics of overall patients included in the REX
study, showing multiple risk factors and asso-
ciated comorbidities, could also underlie the
opportunity to introduce a treatment known to
have a cardiovascular benefit [11, 13, 26–29].
From a post hoc analysis of the phase III clinical
studies included in the DUAL clinical develop-
ment program, it emerged that, compared with
insulin comparators, treatment with IDegLira
was associated with significant reduction in
HbA1c (DUAL II and V) and body weight; a
greater decrease in systolic blood pressure
(DUAL VII); a small but statistically significant
increase in mean heart rate (DUAL VII); reduced
levels of total cholesterol (DUAL II, V, and VII),
LDL cholesterol (DUAL II and V), and HDL
cholesterol (DUAL VII); reduced levels of free
fatty acids (DUAL V, VII, and VIII), apolipopro-
tein B and brain natriuretic peptide (BNP)
(DUAL II) [11–13, 29, 30].

Prior studies have demonstrated that addi-
tion of GLP-1RA allows a stable withdrawal of
bolus insulin in 50–60% of patients, especially
those with a relatively short disease duration,
better glycemic control, and lower insulin
requirements [31]. The observational follow-up
part of the REX protocol will assess effectiveness
and persistence of the therapeutic effects over
time after initiating IdegLira in both the BOT
and BB groups. In this regard, some key features
of the REX study protocol deserve to be high-
lighted. Differently from most other available
observational studies on IdegLira and other
glucose-lowering medications, the REX study
will collect follow-up data in a prospective way.
Though more resource-demanding and time-

consuming, this methodological approach has
several important advantages over retrospective
data surveys from electronic medical records.
First, several safety outcomes, including hypo-
glycemia, can be collected much more reliably
when patients are actively enrolled in a
prospective study as compared to what occurs
with retrospective series. Second, prospective
evaluation allows collection of information on
hypoglycemia events, treatment simplification
and daily insulin dose reduction, with a strong
impact on the patient’s quality of life. Duration
of observation is another key feature of the REX
study, because patients will be prospectively
followed for 18 months. This is substantially
longer than the duration of most prior studies
on IdegLira and other glucose-lowering medi-
cations, including GLP-1RA and some real-
world studies assessing cardiovascular outcomes
of diabetes drugs [32–34].

As this is a non-interventional study,
potential selection bias such as confounding
may be present, which may warrant further
exploration. Data collection reflects routine
clinical practice rather than mandatory assess-
ments at pre-specified time points, which may
have an impact on the amount of data and their
interpretation. In particular, the partially retro-
spective data collection may imply some inho-
mogeneity in the availability and quality of
data. For example, though most physicians were
using the same electronic chart and coding
systems, there was no standardization on the
definition and diagnosis of diabetic complica-
tions. The lack of a control group of patients not
receiving IDegLira is another limitation that
makes results of this observational study purely
descriptive. Furthermore, this article refers to an
interim analysis limited to the baseline demo-
graphics and clinical characteristics of enrolled
patients, only allowing one to preliminarily
explore the representativeness of the popula-
tion. Yet, we believe it is of interest to provide
an initial insight into which types of patients
and for what reasons IDegLira is chosen in
Italian clinical practice.
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CONCLUSIONS

This interim analysis of the REX study provides
valuable information on the usage pattern of
IdegLira in Italian clinical practice which
appears to reflect the potential benefits expec-
ted by diabetologists in two different popula-
tions of individuals with T2D, those previously
treated with either BOT or BB insulin. IdegLira is
initiated after BOT in patients with high base-
line HbA1c mainly to improve glycemic control
and in patients on a BB insulin regimen mainly
to simplify the therapeutic regimen. The final
results of the ongoing prospective evaluation
will shed light on the long-term patient out-
comes after IdegLira initiation under routine
clinical care.
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