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ABSTRACT

Introduction: Efficacy and safety of the fixed 
ratio combination of insulin degludec and lira-
glutide (IDegLira) has been largely documented. 
However, long-term data are limited. This study 
aimed at describing persistence in therapy and 
the effectiveness at 48 months of IDegLira.
Methods: We conducted an observational 
study based on retrospective chart review. All 
patients treated with IDegLira during 2018–2022 
were included. Data on treatment approaches 
and clinical outcomes were collected at the first 
prescription of IDegLira (T0) and after 6, 12, 24, 
36, and 48 months.
Results: Overall, 156 patients (mean age 
68 years, 64.1% men) started IDegLira, of whom 
88 (56.4%) were previously treated with basal-
oral therapy (BOT) and 68 (43.6%) with basal-
bolus schemes (BB). Before starting IDegLira, 

23.8% were treated with ≥ 2 oral antihyperglyce-
mic agents in association with insulin; at T0, the 
proportion decreased to 3.2%. Short-acting insu-
lin was discontinued after the first week. After 
48 months, levels of HbA1c were significantly 
reduced by 1.34% in the BOT group and 1.07% 
in the BB group (p < 0.0001 in both groups). In 
the BOT group, FBG levels decreased by about 
50 mg/dl and body weight was unchanged. In 
the BB group, FBG levels decreased by about 
40 mg/dl and body weight was significantly 
reduced by an average of 7.7 kg. Five patients 
(3.2%) interrupted therapy with IDegLira dur-
ing 48 months, and no severe hypoglycemia 
occurred.
Conclusions: Our study emphasizes the impor-
tant role of IDegLira in maintaining a good 
metabolic control while minimizing the risk of 
major hypoglycemia and weight gain in the long 
term. The substantial simplification of treatment 
schemes can increase adherence.
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Key Summary Points 

Why carry out this study?

Efficacy and safety of the fixed ratio combi-
nation of insulin degludec and liraglutide 
(IDegLira) has been largely documented, 
although long-term data are still limited.

This observational study aimed at describing 
persistence in therapy and effectiveness of 
IDegLira over 48 months.

What was learned from the study?

Patients previously treated with either basal-
oral therapy or basal-bolus schemes (these 
latter discontinuing short-acting insulin after 
the first week) were considered.

In both groups, good metabolic control while 
minimizing the risk of hypoglycemia and 
weight gain was documented in the long 
term.

INTRODUCTION

Type 2 diabetes (T2D) is a chronic condition that 
requires progressive therapy intensification [1]. 
However, inertia in intensifying anti-hypergly-
cemic therapy, especially when insulin needs to 
be started, is a common barrier [2].

Both glucagon-like peptide 1 receptor ago-
nists (GLP-1RA) and basal insulin are now 
recommended treatment options for inten-
sification at many stages of T2D, with the 
potential of overcoming clinical inertia [3]. 
These agents have complementary mecha-
nisms of action and, when used together, can 
offer several benefits to people with T2D [4]. 
In fact, basal insulin is effective in lowering 
fasting plasma glucose (FPG), and its dose can 
be titrated to the individual patient’s needs. 
However, a caveat of an increased risk of hypo-
glycemia and weight gain exists. As compared 
to first-generation basal insulin analogues, sec-
ond-generation analogues are associated with 
longer duration of action and low risk of hypo-
glycemia [5, 6]. In parallel, GLP-1 RA increases 

glucose-dependent insulin secretion, decreases 
glucose-dependent secretion of glucagon, and 
slows gastric emptying and increases satiety, 
targeting both FPG and postprandial glyce-
mia (PPG) [7]. GLP-1 RAs are attractive add-on 
options to basal insulin because they improve 
glycemic control, decrease weight, and have 
a low risk of hypoglycemia; however, they do 
cause gastrointestinal (GI) adverse effects (AEs) 
[7]. In several studies, GLP1-RA reduced the 
risk of chronic kidney disease development and 
progression, with benefits mainly driven by a 
reduction in new onset macroalbuminuria [8]. 
GLP1-RA are now considered as a second-line, 
or even arguably first-line, glucose-lowering 
therapy in patients at high cardiovascular risk, 
or with established cardiovascular (CV) disease, 
irrespective of glycemic control [3].

Formulations of fixed ratio combinations 
(FRC) of basal insulin with GLP-1 RA in pre-filled 
pens suitable for once-daily injection are avail-
able, and their use has been demonstrated to 
result in greater glycemic-lowering efficacy than 
the monocomponents, less weight gain, lower 
rates of hypoglycemia than intensified insulin 
regimens, and better gastrointestinal tolerabil-
ity than GLP-1 RA alone [9]. FRC composed by 
the second-generation basal insulin analogue 
degludec and liraglutide (IDegLira) has been 
adopted in Italy since January 2018. Approval 
by health authorities followed evidence from the 
comprehensive DUAL clinical trial program [10], 
which documented efficacy and safety of IDeg-
Lira in patients with uncontrolled T2D on oral 
antidiabetic drugs (DUAL I, IV, and VI) [11–13], 
GLP-1RAs (DUAL III) [14], basal insulin (DUAL 
II and V) [15, 16], and basal-bolus insulin (DUAL 
VII) [17].

Subsequently, real-world data documented the 
effectiveness and safety of IDegLira when used 
under routine clinical practice conditions, con-
sistently confirming the benefits documented in 
randomized clinical trials [18–23]. Furthermore, 
since IDegLira allows once-daily injection and 
simple dose adjustment, it is judged a more 
attractive option for patients reluctant to start 
multiple daily insulin therapy [24].

However, most of the evidence on IDegLira 
was derived from studies having a duration of 
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follow-up of 6 or 12 months. Data on long-term 
effectiveness and durability of IDegLira are 
limited. The 12-month extension of the DUAL 
I trial [25] confirmed the initial 26-week main 
phase results and the sustainability of the ben-
efits of IDegLira compared with its components 
in glycemic efficacy, safety, and tolerability [26]. 
Longer durability of the treatment effect with 
IDegLira vs. insulin glargine was documented in 
the DUAL VIII trial during a 104-week follow-up. 
Among observational studies, in only one the 
follow-up reached 18 months [27].

Furthermore, a standard, widely accepted pro-
tocol for discontinuing short-acting insulin in 
patients on basal-bolus regimen (BB) who switch 
to other treatment schemes is not available in 
clinical practice. As a consequence, the discon-
tinuation of short-acting insulin might require 
a long time, due for example to the physician’s 
fear of suspending insulin and worsening meta-
bolic control, especially in patients treated with 
large doses of insulin.

In Italy, the Diabetes Service of the Umbria 
local heath authority (USL Umbria 1) in Peru-
gia conducted a retrospective observational 
study of all patients treated with IDegLira since 
February 2018. The results of a first evaluation 
of the effectiveness were previously published 
[28] and documented that in patients deriving 
from basal-oral therapy (BOT) starting IDegLira 
represented a good option for improving meta-
bolic control, while in those treated with BB, 
the switch to IDegLira allowed a reduction of 
insulin doses. The extension phase of this study 
was approved by the local Ethics Committee and 
now 4-year follow-up has been reached.

The aim of the present paper is to report data 
on persistence in therapy and effectiveness of 
IDegLira in all BOT or BB patients cared for by 
the center and starting IDegLira under routine 
clinical practice conditions. In addition, a strat-
egy for early short-acting insulin deprescription 
is proposed, based on clinical practice of our 
center.

METHODS

This was a longitudinal, observational study 
based on the retrospective patient chart review, 
performed in the Diabetes Service of the Umbria 
local health authority (USL Umbria 1) in Perugia.

As reported by the Summary of Product 
Characteristics (https:// www. ema. europa. eu/ 
en/ docum ents/ produ ct- infor mation/ xulto phy- 
epar- produ ct- infor mation_ en. pdf), in Italy IDeg-
Lira is indicated for the treatment of adults with 
insufficiently controlled T2D to improve glycae-
mic control as an adjunct to diet and exercise 
in addition to other oral medicinal products for 
the treatment of diabetes. All patients already 
treated with basal insulin receiving a prescrip-
tion of IDegLira according to the physician judg-
ment under routine clinical conditions were 
included in the study; exclusion criteria were 
represented by contraindication to the use of 
IDegLira. The drug is reimbursed by the public 
national healthcare system.

At baseline (i.e., the date of the first prescrip-
tion of IDegLira, T0), the following information 
was collected: gender, age, diabetes duration, 
presence of diabetes micro- and macrovascular 
complications, last prescribed diabetes treatment 
before starting IDegLira, and clinical parameters 
[glycated hemoglobin (HbA1c), fasting blood 
glucose (FBG), body mass index (BMI), waist 
circumference, estimated glomerular filtration 
rate (eGFR), and albuminuria].

Follow-up data collected included: HbA1c, 
FBG, BMI, waist circumference, blood pressure, 
and renal function. Information on changes 
in IDegLira dose and concomitant treatments, 
discontinuation rate, and incidence of severe 
episodes of hypoglycemia (i.e., episodes requir-
ing intervention of third parties) was also 
collected. According to Italian standards of 
care [29], patients were seen approximately 
every 6 months and data at 6, 12, 24, 36, and 
48 months from the first prescription of IDegLira 
were collected.

https://www.ema.europa.eu/en/documents/product-information/xultophy-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xultophy-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xultophy-epar-product-information_en.pdf
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FBG tests were recommended and admin-
istration of IDegLira was often suggested in 
the morning to avoid possible titration errors 
derived from self-monitoring of blood glucose at 
bedtime. In fact, patients usually consider these 
tests for the administration of basal insulin.

IDegLira was titrated according to a routine 
scheme adopted by the diabetes clinic. IDegLira 
was started at the same dose of the previous 
basal insulin (no more than 20 dose steps). Dose 
adjustment was managed by titrating basal insu-
lin based on FBG values. Phone contacts were 
performed at 1 and 3 months and the titration 
was managed by the physician. After 3 months, 
patients were adequately trained to self-titrate 
the dose. Patients were instructed to familiarize 
themselves with the concept that each dose-step 
consisted of 1 U of degludec, with insulin being 
the primary driver to consider in the titration. 
Patients were also informed about the benefits 
deriving from combining basal insulin with lira-
glutide. Patients not reaching the personalized 
target were asked to send every 3 months by 
e-mail the results of their blood glucose meas-
urements and received advice from the diabetol-
ogist. At each follow-up visit, clinicians checked 
whether the patient understood the instructions 
and whether the dose was correct.

In patients previously treated with short-act-
ing insulin, a deintensification algorithm was 
applied (Fig. 1), implying the discontinuation 
of short-acting insulin after the first week of 
therapy with IDegLira, in order to simplify the 
therapeutic scheme and allow the optimal up-
titration of IDegLira.

Informed consent was obtained from all 
patients for being included in the study.

Statistical Methods

Considering the descriptive nature of this study, 
a formal sample size calculation was not per-
formed. However, a minimum sample size of 
47 patients allowed to detect, with a statistical 
power of 90% and a significance level (alpha) of 
0.05, a decrease in HbA1c levels of at least 0.5% 
after 48 months, assuming an estimated stand-
ard deviation of differences of 1.0.

Statistical analyses were performed overall 
and by stratifying the study population by treat-
ment scheme: patients initiating IDegLira within 
a basal-oral therapy scheme (BOT) or patients 
initiating IDegLira to simplify a previous basal-
bolus treatment scheme (BB).

Descriptive data were summarized as mean 
and standard deviation for continuous variables 
and frequency and proportion for categorical 
variables. Baseline patient characteristics accord-
ing to the study cohort were compared using the 
unpaired t test or the Mann–Whitney U test in 
case of continuous variables and the chi-square 
test or the Fisher’s exact test for categorical vari-
ables, as appropriate. Statistical significance was 
declared if the p value was < 0.05.

Changes in continuous study endpoints 
(HbA1c, FBG, body weight, BMI, albuminuria, 
and eGFR) were assessed. Mixed models for 
repeated measurements were adopted for their 
ability to handle missing data by means of maxi-
mum likelihood estimation, thus allowing the 
estimates at each follow-up visit to be based on 
all initial cases. Results were expressed as esti-
mated mean or estimated mean difference from 
T0 with their 95% confidence interval (95% CI). 

Fig. 1  Algorithm of BB therapy deintensification at IDegLira initiation
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Table 1  Baseline patients characteristics

N valid Overall N valid Basal-oral therapy N valid Basal-bolus therapy p value

N 156 88 (56.4%) 68 (43.6%)

Gender (%) 156 88 68

 Men 64.1 69.3 57.4 0.12

 Women 35.9 30.7 42.6

Age (years) 156 67.9 ± 9.7 88 67.1 ± 8.6 68 68.9 ± 10.8 0.20

T2D duration (years) 156 14.0 ± 8.8 88 11.4 ± 6.6 68 17.3 ± 10.1 0.0001

Diabetes complications

eGFR < 60 ml/min*1.76 
 m2 (%)

152 17.8 88 14.8 64 21.9 0.26

Micro/macroalbuminuria 
(%)

89 36.0 62 30.6 27 48.1 0.11

Retinopathy (%) 128 28.9 72 25.0 56 33.9 0.27

Lower limb complications 
(%)

119 4.2 65 3.1 54 5.6 0.66

Diabetic foot (%) 118 0.9 65 0 53 1.9 0.45

1 CV event (%) 146 19.9 88 20.5 58 19.0 0.83

2 CV events (%) 122 8.2 68 8.8 54 7.4 1.00

Diabetes therapy

Insulin therapy duration 
(%)

133 5.1 ± 5.0 87 3.3 ± 3.6 46 8.4 ± 5.5  < 0.0001

Basal insulin type (%) 142 74 68 0.07

 Degludec 33 23.2 23 31.1 10 14.7

 Detemir 10 7.0 5 6.8 5 7.4

 Glargine 100 U/ml 76 53.5 38 51.4 38 55.9

 Glargine 300 U/ml 23 16.2 8 10.8 15 22.1

Short-acting insulin (%) 68 43.6 – 68 43.6 –

Short-acting insulin type 
(%)

68 – 68 –

 Aspart 26 38.2 – 26 38.2

 Faster aspart 2 2.9 – 2 2.9

 Glulisine 10 14.7 – 10 14.7

 Lispro 30 44.1 – 30 44.1
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Paired t test derived from linear mixed mod-
els for repeated measurements was applied for 
within-group comparisons in the study cohorts. 
Comparative effectiveness analysis between BOT 
and BB groups was avoided due to the high risk 
of bias in between group comparisons. In fact, 
the study had a non-randomized design and 
systematic differences in baseline characteristics 
(i.e., phenotypes) of the two study cohorts were 
documented (Table 1).

RESULTS

Overall, 156 patients (mean age, 68 years, 64.1% 
men) started IDegLira treatment (T0) from Feb-
ruary 2018 to April 2022, of whom 88 (56.4%) 
derived from BOT schemes and 68 (43.6%) 
derived from BB schemes.

Baseline Characteristics of the Cohort

The two groups differed in terms of diabe-
tes duration (BOT: 11.4 years; BB: 17.3 years; 
p = 0.0001) and insulin therapy duration (BOT: 
3.3 years; BB: 8.4 years; p < 0.0001). Overall, 
17.8% of patients had renal impairment, 36% 
micro/macroalbuminuria, 28.9% retinopathy, 
4.2% lower limb complications. Furthermore, 
19.9% had experienced one cardiovascular (CV) 
event, and 8.2% had two CV events. No statis-
tically significant differences emerged between 
the two groups in the prevalence of CV compli-
cations. The switch to IDegLira occurred in both 
groups at levels of HbA1c above 8.0%, FBG levels 
close to 160 mg/dl, and BMI levels of 31 kg/m2 
(Table 1).

Data are mean and standard deviations or proportion. p values derived from unpaired t test or the Mann–Whitney U test in 
case of continuous variables and the chi-square test or Fisher’s exact test for categorical variables, as appropriate. Statistically 
significant p values (p < 0.05) are in bold

Table 1  continued

N valid Overall N valid Basal-oral therapy N valid Basal-bolus therapy p value

Previously treated with 
GLP1-RA (liraglutide) 
(%)

11 7.1 11 12.5 0 0.0 0.003

Liraglutide 1.2 mg 4 36.4 4 36.4 – –

Liraglutide 1.8 mg 7 63.6 7 63.6 – –

Clinical parameters

HbA1c (%) 153 8.2 ± 1.4 88 8.3 ± 1.1 65 8.1 ± 1.8 0.07

HbA1c (mmol/mol) 153 66.1 ± 15.6 88 67.1 ± 11.7 65 64.9 ± 19.8 0.07

FBG (mg/dl) 100 164.2 ± 59.6 54 168.1 ± 54.3 46 159.6 ± 65.7 0.16

FBG (mmol/l) 100 9.1 ± 3.3 54 9.3 ± 3.0 46 8.9 ± 3.7 0.16

BMI (kg/m2) 148 31.2 ± 5.0 87 31.0 ± 5.2 61 31.4 ± 4.7 0.56

Waist circumference (cm) 127 106.9 ± 12.7 81 106.8 ± 13.3 46 107.1 ± 11.7 0.63

eGFR (ml/min*1.73  m2) 123 79.3 ± 22.2 74 82.1 ± 23.8 49 75.0 ± 19.2 0.18
Albuminuria (mg/dl) 89 14.7 ± 59.3 62 10.0 ± 34.7 27 25.7 ± 94.3 0.38
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Table 2  Details on diabetes therapy modifications at the first IDegLira prescription

Data are mean and standard deviations or proportion
Bold values indicate statistical significance

Overall BOT BB

T-1 T0 p value T-1 T0 p value T-1 T0 p value

Previous basal insu-
lin dose (U/kg)

20.4 ± 10.2 – 19.8 ± 9.6 – 21.1 ± 10.8 – –

Previous short-
acting insulin 
dose (U/kg)

23.6 ± 18.0 – – – 23.6 ± 18.0 – –

Previous total daily 
insulin dose (U/
kg)

28.9 ± 24.1 – 16.7 ± 11.4 – 44.9 ± 27.0 – –

Starting IDegLira 
dose (U)

– 17.6 ± 5.6 – 17.3 ± 5.7 – 17.9 ± 5.3 –

Concomitant treat-
ments (%)

 No OHA 22.4 3.8  < 0.0001 2.3 0  < 0.0001 48.5 8.8  < 0.0001

 1 OHA 53.8 92.9 60.2 98.9 45.6 85.3

 2 OHAs 21.2 3.2 33.0 1.1 5.9 5.9

 3 OHAs 2.6 0 4.5 0 0 0

OHAs classes (%)

Metformin (%) 71.2 92.9  < 0.0001 90.9 96.6 0.03 45.6 88.2  < 0.0001

Repaglinide (%) 7.1 1.9 0.008 12.5 3.4 0.008 0 0 –

DPPIVi (linaglip-
tin, sitagliptin, 
alogliptin) (%)

14.7 0 – 25.0 0 – 1.5 0 –

SGLT2i (dapagliflo-
zin, empagliflo-
zin) (%)

7.7 3.8 0.02 5.7 0 – 10.3 8.8 0.32

SU (%) 2.6 0 – 4.5 0 – 0 0 –

Pioglitazone (%) 0.6 0.6 – 1.1 1.1 – 0 0 –

OHA doses (%)

Met-
formin < 1500 mg

19.8 17.9 0.01 16.3 16.5 0.02 29 20.0 0.19

Metformin 
1500—2000 mg

40.5 50.3 36.3 43.5 51.6 60.0

Met-
formin > 2000 mg

39.6 31.7 47.5 40.0 19.4 20.0

Mean metformin 
dose (mg)

1918 ± 732 1837 ± 627 0.92 2045 ± 731 1956 ± 634 0.40 1592 ± 639 1668 ± 582 0.05
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Treatment Approaches Adopted with 
IDegLira

In the BOT group, 31.1% of patients were 
already treated with insulin degludec and 
12.5% of patients were already treated with a 
GLP1-RA in free combination (liraglutide 1.2 or 
1.8 mg). In the BB group, insulin degludec was 
prescribed in 14.7% of patients and no patient 
was already treated with GLP1-RA (Table 1).

Further details on changes in therapy con-
comitant to the start of IDegLira are reported 
in Table 2. In BOT group, before starting IDe-
gLira, 60.2% of patients were treated with 1 
oral hypoglycemic agent (OHA), 33% with 2 
OHAs, and 4.5% with 3 or more OHAs. At T0, 
IDegLira was used in association with 1 OHA in 
98.9% of the cases, and with 2 OHA in 1.1% of 
cases. The IDegLira starting dose was 17.3 ± 5.7 
U, whereas the mean dose of the previous basal 
insulin was 19.8 ± 9.6 U.

In the BB group, before starting IDegLira, 
45.6% of patients were treated with one OHA 
and 5.9% with two OHAs. At T0, IDegLira was 
used alone in 8.8% of cases, with one OHA in 
85.3% of the cases, and with two OHA in 5.9% 
of cases. All patients interrupted short-acting 
insulin. The IDegLira starting dose step was of 
17.9 ± 5.3, whereas the mean dose steps of the 
previous basal and short-acting insulins were 
21.1 ± 10.8 and 23.6 ± 18.0, respectively. Based 
on the deintensification protocol, short-acting 

insulin was discontinued in all patients after 
the first week of therapy with IDegLira.

At T48, 80.8% of patients were treated with 
metformin and 4.5% with a sodium-glucose 
cotransporter-2 inhibitor (SGLT2i) in associa-
tion with IDegLira (combination of SGLT2i and 
IDegLira was not reimbursed by the national 
health system at the time of observation). Other 
OHA classes were is continued. Mean dose of 
metformin was reduced as compared to baseline 
(Table 3).

IDegLira was taken in the morning by 90% of 
the patients and self-titrated from the 3rd to the 
48th months.

Effectiveness Analysis and IDegLira Titration 
During 48 Months

Longitudinal changes, overall and by group, in 
estimated mean levels of continuous endpoints 
and within-group comparisons are shown in 
Table 4 and Fig. 2.

In the BOT group, levels of HbA1c were sig-
nificantly reduced by 1.31% (14.35 mmol/mol) 
(p < 0.0001) after 6 months from IDegLira ini-
tiation, and the reduction was sustained after 
48 months (p < 0.0001). In addition, FBG lev-
els decreased by 37 mg/dl (2.06 mmol/l) after 
6 months by about 50 mg/dl (2.88 mmol/l) 
after 48 months. Body weight/BMI and waist 
circumference were unchanged. eGFR slightly 
decreased, while no significant changes were 

Table 3  Concomitant diabetes therapy at the start and the end of study

Data are mean and standard deviations or proportions
Bold values indicate statistical significance

Overall BOT BB

T0 T48 p value T0 T48 p value T0 T48 p value

Metformin (%) 92.9 80.8 0.0002 96.6 97.7 0.57 88.2 58.8  < 0.0001

Metformin dose 
(mg)

1837 ± 627 1457 ± 643 0.005 1956 ± 634 1214 ± 488 0.09 1668 ± 582 1520 ± 670 0.08

SGLT2i 
(dapagliflozin, 
empagliflozin) 
(%)

3.8 4.5 0.76 0 5.7 – 8.8 2.9 0.12
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observed in albuminuria. On average, dose of 
IDegLira was titrated during 48 months from 
17 to 27 dose steps (Table 4).

In the BB group, levels of HbA1c were sig-
nificantly reduced by 0.83% (9.02 mmol/mol) 
after 6 months, by 0.54% (5.88 mmol/mol) 
after 12 months, and by about 1% (10 mmol/
mol) at the subsequent follow-up visits. In 
addition, FBG levels decreased by about 40 mg/
dl (3 mmol/l) during 48 months. Body weight/
BMI was significantly reduced by about 5 kg 
after 6 months and 7 kg after 48 months (corre-
sponding to about − 2.5 kg/m2 BMI points and 
associated to about − 3.5 cm of waist circum-
ference). eGFR levels slightly decreased, while 
albuminuria levels did not significantly change. 
IDegLira was titrated during 48 months from 
18 to 26 dose steps during 48 months (Table 4).

Overall, the proportion of patients with 
HbA1c < 7.0% (53  mmol/mol) was 15.0% at 
T0, 52.3% after 6  months, and 58.2% after 
48 months.

Safety and Persistence in Therapy

No serious adverse events occurred, includ-
ing severe hypoglycemia. Five patients (3.2%) 
interrupted IDegLira during 48  months, of 
whom four due to the need of further therapy 
intensification and one for intolerance.

DISCUSSION

Many randomized and observational studies 
have provided evidence of the effectiveness 
and safety of IDegLira. What this study adds 
is the evidence of the long-term durability up 
to 48 months in terms of HbA1c, FBG, and 
weight. Mean levels of HbA1c reached 7.0% 
(53 mmol/mol) and were substantially main-
tained during the follow-up.

A slight reduction in eGFR levels was doc-
umented. In particular, the decline in eGFR 
during 4 years was similar in the BOT and BB 
groups (− 7.6 ml/min/1.73  m2). This translates 
into an annual reduction of less than 2 ml/
min/1.73  m2. It is estimated that in healthy 

people, starting from the age of 40, an annual 
reduction in eGFR of approximately 0.8–1 ml/
min/1.73  m2/year occurs, with a rate that usu-
ally accelerates after 50–60 years. This process 
is amplified in subjects with T2D, in whom 
eGFR decreases almost twice as rapidly as in 
subjects without diabetes, with a rate ranging 
from − 1.5 to − 4.0 ml/min/1.73  m2/year [30, 
31]. Therefore, our findings are coherent with 
existing knowledge regarding the decline of 
eGFR in people with T2D.

As for albuminuria, levels did not significantly 
change during 48 months. However, the limited 
availability of information on albuminuria pre-
cluded the possibility of drawing solid conclu-
sions regarding the longitudinal changes in this 
outcome.

IDegLira was titrated during the follow-up 
by nine dose steps on average, reaching a mean 
dose of 27 dose steps. The number of concomi-
tant drugs was reduced after 48 months, with 
the only exceptions of metformin, albeit at a 
lower dose than baseline, or SGLT2-i. In patients 
previously treated with BB, short-acting insulin 
was discontinued after the first week of ther-
apy with IDegLira. Only a small proportion of 
patients (3.2%) discontinued IDegLira during 
48 months.

In real-world studies, IDegLira treatment in 
poorly controlled patients with T2D was shown 
to be safe, maintained adequate glycemic con-
trol, and was associated with weight loss [18–23]. 
In the EXTRA study, a European multicenter ret-
rospective chart review initiative [18], IDegLira 
resulted in substantial reductions in HbA1c and 
body weight, even if it was commonly used at 
moderate dose, with a reduced risk of hypoglyce-
mia. The REX study [19] documented that IDeg-
Lira was used in patients previously treated with 
BOT and BB regimens, but for different reasons: 
it was used 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.

Furthermore, ADA and EASD recommenda-
tions suggest a holistic person-centered care 
to improve health behaviors and acceptance 
of, adherence to, and persistence with medical 
interventions prescribed to support cardiore-
nal health, attainment of glycemic and weight 
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goals, and adequate quality of life [3]. In this 
respect, our educational approach to insulin 
self-titration has been demonstrated to increase 
patient acceptability and adherence to therapy 
[28]. Furthermore, among older patients with 
T2D, deprescribing using a single dose of IDeg-
Lira resulted in a greater likelihood of improving 
health and quality of life [32].

Study results have important clinical impli-
cations. First, the study shows that in patients 
treated with BOT and inadequate metabolic con-
trol, the initiation of IDegLira allowed a reduc-
tion in the number of classes of drugs to be daily 
administered and improvements in metabolic 
control. Second, results confirm the possibility 
of simplifying therapy and avoiding BB, with 
long-term beneficial effects on metabolic con-
trol, hypoglycemia and body weight. Existing 
literature does not provide clear indications 
on how to discontinue short-acting insulin in 
patients starting IDegLira. However, discontinu-
ation of short-acting insulin is relevant for sev-
eral reasons: first, the discontinuation of short-
acting insulin may contribute to the weight loss 
documented; second, reimbursement issues 
related to the concomitant use of other insulins 
can be avoided; third, it offers the opportunity 
of not missing the therapeutic simplification 

that IDegLira offers. Furthermore, early interrup-
tion of short-acting insulin also allows a timely 
and appropriate (self-)titration of IDegLira, 
minimizing the risk of inertia. Fourth, while 
free combination of basal insulin and GLP-1 RA 
allows a more flexible dose titration, the study 
shows that adequate metabolic control can be 
obtained with a FRC, facilitating treatment self-
management. Finally, we documented the long-
term persistence in therapy and its benefits over 
a period of 4 years.

The study has strengths and limitations. 
Among the strengths, the study allowed to assess 
the effectiveness of IDegLira over 4 years and 
its impact on treatment simplification. Among 
the limitations, the monocentric nature of the 
study limits the generalizability of the results. 
Furthermore, the retrospective design limited 
the possibility to collect safety data other than 
severe hypoglycemia during the follow-up. On 
the other hand, information on the incidence of 
severe episodes of hypoglycemia before starting 
the treatment with IDegLira was not available 
and pre-post comparisons in the rate of hypogly-
cemic episodes could not be performed. Finally, 
the study did not include a control group; how-
ever, the aim of the study was to assess the long-
term outcomes in patients treated with IDegLira 

Fig. 2  Main effectiveness results by previous insulin scheme
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and evaluate whether results obtained in RCTs 
were reproduced in clinical practice.

CONCLUSIONS

In conclusion, real-world evidence provides 
important insights regarding new available ther-
apeutic options. Our study emphasizes the rele-
vant role of IDegLira in pursuing the double aim 
of improving metabolic control while minimiz-
ing the risk of major hypoglycemia and weight 
gain. These results can be obtained through a 
simplification of treatment schemes, likely facili-
tating a better long-term adherence. In the near 
future, possible additional cardiorenal benefits 
deriving from the association of IDegLira and 
SGLT2i (recently made reimbursable in Italy) in 
a real-world setting will deserve our interest.
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