Diabetes Ther (2020) 11:185-196
https://doi.org/10.1007/s13300-019-00725-9

®

Check for
updates

ORIGINAL RESEARCH

Metabolic Control and Adherence to Therapy in Type
2 Diabetes Mellitus Patients Using IDegLira in a Real-

World Setting

Cheli Melzer-Cohen - Gabriel Chodick - Shiran Naftelberg -

Naim Shehadeh - Avraham Karasik

Received: October 4, 2019 /Published online: December 5, 2019

© The Author(s) 2019

ABSTRACT

Introduction: Insulin degludec/liraglutide
(IDeglLira) is a fixed-ratio combination (FRC) of
basal insulin and glucagon-like protein-1
receptor agonist (GLP-1 RA) that has demon-
strated glycemic and metabolic benefits in
patients with type 2 diabetes mellitus (T2DM) in
both randomized controlled trials and real-
world studies. The impact of adherence to this
medication and its effect on patients with
T2DM who switch from loose-dose combina-
tion therapy to a FRC of insulin and GLP-1RA
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have not yet been reported. We have examined
the metabolic effects and adherence to this
medication in a real-life setting, in T2DM
patients who initiated IDegLira therapy after
being treated with other glucose-lowering
drugs.

Methods: This is a retrospective observational
study of adult T2DM patients managed by the
Maccabi Healthcare Services (Israel) who initi-
ated IDegLira and persisted with therapy for
180 days between July 2017 and August 2018.
Mean glycated hemoglobin (HbA;;), body
weight change, metabolic parameters, dose and
proportion of days covered (PDC) by IDegLira
were recorded from initiation to after 180 days
of therapy.

Results: A total of 413 patients who persisted
with IDegLira therapy for at least 180 days were
evaluated as a per protocol group. A significant
mean reduction in HbA;. of 0.65% (95% confi-
dence limits [CL] — 0.78, — 0.52; P < 0.001) was
observed at 180 days compared with baseline.
IDeglLira therapy led to a significant reduction
in HbA,. in patients previously treated with
different background combinations of glucose-
lowering drugs before being started on IDegLira.
The largest group (n = 247) comprised those
who switched from a loose-dose combination
therapy of insulin and GLP-1 RA as
injectable components given alone to the IDe-
glira FRC. In this group, HbA;. was reduced by
0.42% (95% CL — 0.57, — 0.27; P < 0.001) and
in parallel the PDC of insulin and GLP-1 RA
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increased from a median of 60% (interquartile
range [IQR] 34.4-79.4) in the 180 days prior to
[DeglLira initiation to 77.8% (IQR 65.6-90.0) in
the 180 days after initiation.

Conclusion: In a real-world setting, the use of
IDegLlira was associated with improved gly-
cemic control and adherence to therapy.

Keywords: Adherence; Fixed ratio

combination; IDegLira; Type 2 diabetes

Key Summary Points

Why Carry Out This Study?

Fixed-ratio combinations (FRC) of
glucagon-like protein-1 receptor agonist
(GLP-1 RA) and insulin are designed to
provide better glycemic control by
targeting both fasting and postprandial
glucose levels with one therapy and
therefore reduce and simplify the
treatment regimen to improve adherence.
The efficacy and safety of the FRC IDegLira
(insulin degludec/liraglutide) have been
proven in several clinical trials, but real-
world studies are needed to evaluate the
effectiveness of IDegLira therapy as well as
improved adherence in clinical practice.

This study aimed to evaluate this co-
occurrence of improved adherence and
reduction in glycated hemoglobin (HbA;.)
in patients who initiated IDegLira therapy
in a real-world setting.

What Was Learned from the Study?

Persistence to IDeglira for > 180 days was
associated with a significant mean reduction
of 0.65% in HbA;. compared with baseline.

The switch to the FRC IDegLira was
associated with a significant reduction in
HbA;. in patients with different
background therapies of oral and
parenteral glucose-lowering drugs at
baseline, including the largest group

(n = 247) who switched from a loose-dose
combination therapy of insulin and GLP-1
RA to FRC of IDeglLira.

Those who switched from loose-dose
combination therapy to FRC showed
improved adherence, with proportion of
days covered with insulin and GLP-1 RA
increasing from median of 60%
(interquartile range [IQR]) 34.4-79.4) in
the 180 days prior to the drug initiation to
77.8% (IQR 65.6-90.0) in the 180 days
after initiation.

INTRODUCTION

Co-administration of a glucagon-like protein-1
receptor agonist (GLP-1 RA) and long-acting
basal insulin as a treatment of type 2 diabetes
mellitus (T2ZDM) to achieve improved glycemic
control in patients with T2DM is based on a
solid understanding of the complementary
physiological mechanisms of the actions of
both agents [1]. Ample clinical data support
combining these agents for the treatment of
T2DM, an approach which is endorsed as a
third-line treatment in the consensus report by
the American Diabetes Association (ADA) and
the European Association for the Study of Dia-
betes (EASD) on the management of hyper-
glycemia in T2DM [2]. Fixed-ratio combinations
(FRC) of GLP-1 RA and insulin have been
introduced and approved for use in adults with
T2DM by regulatory agencies, with the aim to
reduce the number of injections and treatment
burden by targeting both fasting and postpran-
dial glucose levels by one parenteral therapy
and, thereby, simplify the treatment regimen.
IDegLira (marketed under the trade name Xul-
tophy® 100/3.6; Novo Nordisk, Bagsveard,
Denmark) is a FRC of a long-acting new gener-
ation of basal insulin (degludec) and a long-
acting GLP-1 RA analogue (liraglutide) to be
used as a once-daily subcutaneous injection for
the treatment of T2DM. The safety and efficacy
of IDeglira were examined in the DUAL I-IX set
of randomized clinical trials (RCTs) that com-
pared IDegLira use to that of long-acting new
generation and modern basal insulin (degludec
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and glargine U100) and long-acting GLP-1 RA
analogue (liraglutide) as components given
alone [3-11]. The results showed that IDegLira
was superior to the other drugs given alone at
reducing glycated hemoglobin (HbA;.), with
weight neutrality or weight loss rather than
weight gain, as well as at significantly reducing
hypoglycemia rates and insulin-dose require-
ment, with a high proportion of subjects
achieving a < 7% HDbA;. target [3-11]. These
advantages, as documented in the wvarious
DUAL RCTs, highlight the great potential of the
IDegLira FRC to increase adherence to therapy.

Studies that evaluate the real-world use of
IDegLira allow the advantages of IDegLira to be
assessed in practice and their effect on patients’
adherence to be determined. In the study
reported here, we examined the clinical effec-
tiveness of IDegLira in Israeli patients who
completed at least 180 days of IDegLira therapy.
Our results add to the accumulating real-world
data on IDegLira use.

METHODS

Study Design and Patients

This retrospective analysis of computerized
clinical databases was carried out at Maccabi
Healthcare Services (MHS), a healthcare provi-
der. MHS provides healthcare services to a
quarter of the population of Israel, covering
approximately 2.2 million members, 180,000
(8.2%) of whom have documented diabetes.
The central computerized database stores data
on members’ medical information, including
medication, and all patients with diabetes are
included in a diabetes registry with specific
inclusion criteria detailed elsewhere [12, 13].

This study was approved by the local insti-
tutional review board of Assuta Hospital, Israel
and was performed in accordance with the
Declaration of Helsinki of 1964, as revised in
2013. Individual patient-informed consent was
not required because of the anonymized nature
of the patient records.

All patient data from those who initiated
IDegLira treatment between 1 July 2017 and 17
August 2018 and for whom at least two

prescriptions for the drug were dispensed were
included in the study. The index date was
defined for each patient as the first date of
purchase of IDegLira. To be included, patients
had to be members of MHS for at least
12 months prior to treatment initiation (index
date) and until 180 days after treatment initia-
tion; be > 18 years old at index date; and to be
included in the diabetes registry prior to index
date. Patients were required to have an HbA,.
measurement at baseline (defined as 180 days
prior to the index date) and after 180 days
(£ 90 days) from the index date. Patients who
were defined in the diabetes registry as having
type 1 diabetes were excluded from the study.

Two approaches were used to evaluate out-
comes: an intention-to-treat (ITT)-like approach
population, which included all patients with at
least two dispensed prescriptions for IDegLira
during the first 180 days, and a per protocol-like
approach population that persisted with IDe-
glira treatment for > 180 days, based on the
continuous despensing of prescriptions for
IDeglLira.

Variable Definitions

For all laboratory measurements, baseline val-
ues were measured < 180 days before the index
date (most recent measurement used); post -
therapy values (HbA;.) were measured
90-270 days after baseline (the measurement
closest to 180 days was used). The difference in
change in body weight and body mass index
(BMI) from baseline to 180 days was calculated.
Total cholesterol, low-density lipoprotein (LDL)
cholesterol, high-density lipoprotein (HDL)
cholesterol and triglyceride levels were mea-
sured at baseline and after 180 days of therapy.
Values of > 300mg/dL were recorded as
300 mg/dL for the analyses.
Anti-hyperglycemic medications at baseline
were defined based on the dispensing of medi-
cations in the 180 days prior the index date.
Patients on oral anti-diabetic medications only
were defined as the oral antidiabetic drugs
(OADs) group. Among patients prescribed
injectable medication(s) (with or without
OADs), the following categories were defined:
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those on GLP-1 RA; those on basal insulin,
those on GLP-1 RA + basal insulin (loose-dose
combination therapy); and those on multi-daily
injections (MDIs) of insulin.

Duration of diabetes was defined as the
number of years in the MHS diabetes registry
[12], which was based on diagnosis, medication
dispensed and laboratory measurements.
Comorbidities reported within 12 months prior
to the index date were defined according to the
relevant disease registries (cardiovascular dis-
ease [14], cerebrovascular disease, chronic kid-
ney disease and hypertension [15]) or according
to the International Classification of Diseases,
Ninth Revision (ICD-9) codes (dyslipidemia:
272.X; liver disease: 570.X-573.X; pancreatitis:
577.X; gallbladder disease: 575.X-576.X;
https://www.cdc.gov/nchs/icd/icd9cm.htm).

Primary evaluation was performed on the
group that completed at least 180 days of ther-
apy (defined as the per protocol cohort). An
additional sensitivity analysis was performed as
an ITT-like approach including the full cohort.
The pre-treatment period was defined as the 180
days prior to the index date. The follow-up
period was defined as 180 days after the index
date (measurements made 180 £ 90 days after
the index date). Change in HbA,. was evaluated
in the full cohort as well as in specific subgroups
(by baseline regimen, sex, age, baseline HbA,,
BMI and by history of cardiovascular disease). In
addition, longitudinal mean change in HbA;.
during the follow-up period was presented at
the following time points: O time point (closest
measurement within 180 days prior to the
index date); 3 months (90 [+ 45] days);
6 months (180 [+ 45] days); and 9 months (270
[£ 45] days).

Persistence was used to describe patients who
used IDeglLira for at least 180 days. Adherence
was reported as the proportion of days covered
(PDC) based on days covered by filled (dis-
pensed) prescriptions (based on duration
parameter from dispensed medication, calcu-
lated as days covered by both GLP-1 RA and
insulin) during the 180 days prior to the index
date as well as the first 180 days of treatment,
which included the titration period (maximum
coverage days was defined as 100%). GLP-1 RA
dosage was converted to defined daily doses

(DDD) units defined in the World Health
Organization’s collaboration center for Drug
Statistics Methodology (https://www.whocc.
no/).

Statistical Methods

Patient’s characteristics were presented as the
mean =+ standard deviation (with the median as
appropriate) for continuous variables and as the
number and percentages for categorical vari-
ables. Changes in laboratory measurements,
medication dosage and PDC were evaluated
using the paired t test or the Wilcoxon-signed
rank test, as appropriate. The same procedure
was used to compute the change in the various
subgroups of patients as defined previously.

In all statistical analyses, a two-sided P value
of < 0.05 was considered to be statistically sig-
nificant. All analyses were performed using SAS
version 9.4 or higher (SAS Institute, Cary, NC,
USA) and SPSS statistical software (IBM Corp.,
Armonk, NY, USA).

RESULTS

Patient Demographics and Baseline
Characteristics

A total of 484 patients initiated IDegLira from
July 2017 up to 17 August 2018 and fulfilled all
inclusion and exclusion criteria. Of these, 413
(> 85%) persisted with IDegLira therapy for at
least 180 days and were included in the per
protocol-like analysis. The baseline characteris-
tics, co-morbidities, laboratory measurements
and medications of these 413 patients included
in the primary analysis are presented in Table 1.
Briefly, the mean age of this group at index date
was 63.8 + 8.9 years, 45.0% were women and
79.2% were included in the diabetes registry for
> 10 years; 93% were on injectable glucose-
lowering agents before being switched to IDe-
glira. Insulin was included in the baseline
treatment regimen in 85.5% of the patients, and
GLP-1 RA was included in the baseline treat-
ment regimen in 67.3% of patients. The largest
group (n = 247, 59.8%) was treated with a loose-
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Table 1 Baseline characteristics of patients included in the

analysis

Parameter

Baseline values

Total number of patients, NV
Age, years
Women, 7 (%)
Years in diabetes registry, 7 (%)
<10
> 10

413
63.8 £ 8.9 (64.4)
186 (45.0)

86 (20.8)
327 (79.2)

Number of oral anti-hyperglycemic medications at

baseline, 7 (%)

o

-1

I\ (58] [\

4
Baseline regimen, 7 (%)
OADs
GLP-1RA £ OADs
Basal insulin &+ OADs
Insulin + GLP-1RA £ OADs
MDI + OADs
HbA,., % (n = 413)

Fasting blood glucose, mg/dL
(n = 400)

LDL, mg/dL (» = 397)

HDL, mg/dL (» = 400)
Non-HDL, mg/dL (» = 400)

Body weight, kg (» = 363)

BML, kg/m*> (» = 357)

CKD stage 3 or worse, 7 (%)
Cancer, 7 (%)

Revascularization procedure, 7 (%)

Dyslipidemia diagnosis, 7 (%)

129 (31.2)
173 (41.9)
88 (21.3)
23 (5.6)

29 (7.0)

31 (7.5)

74 (17.9)

247 (59.8)

32 (7.7)

8.6 + 1.4 (8.3)

1693 + 62.1
(160.5)

105.0 &+ 74.9
(81.0)

41.0 £ 9.8 (39.0)

1155 + 33.8
(110.0)

924 + 149 (92.0)
332 + 4.8 (32.2)
113 (27.4)

56 (13.6)

91 (22.0)

67 (16.2)

Table 1 continued

Parameter Baseline values

Bariatric surgery, 7 (%) 10 (2.4)

Data are presented as the mean =+ standard deviation (SD)
with the median in parenthesis, unless indicated otherwise
BMI Body mass index, CKD chronic kidney disease, GLP-
I RA glucagon like protein receptor agonist, HbA,, gly-
cated hemoglobin, HADL high density lipoprotein, LDL
low-density lipoprotein, MDI multi-daily injections, 04D
oral antidiabetic drugs

dose combination therapy of a GLP-1 RA and
insulin prior to switching to the IDegLira FRC.
The mean HbA;. and mean BMI at baseline was
8.6 &+ 1.4% and 32 + 4.8 kg/m?, respectively.

IDegLira Persistence and HbA;. Levels

Among patients who persisted on IDeglira
therapy for 180days, the mean measured
reduction in HbA;. from baseline to 180 days
was —0.65% (95% confidence limits [CL]
—0.78, —0.52; P <0.001) (Fig.1). The most
pronounced decrease in HbA;. (— 1.87%; 95%
CL —2.50, —1.23; P <0.001) was observed in
the 29 patients who were on OADs only at
baseline. Significant reductions in HbA;. were
observed after 180 days in patients treated with
basal insulin (— 0.94%; 95% CL — 1.30, — 0.57;
n=74), MDI (- 0.39%; 95% CL — 0.84, 0.06;
n = 32) and GLP-1 RA (— 0.93%; 95% CL — 1.24,
—0.62; n=31). In the largest group (n = 247)
who switched from a loose combination of
insulin and GLP-1 RA to FRC therapy of IDe-
glira, a reduction of — 0.42% (95% CL — 0.57,
—0.27; P<0.001) from a baseline HbAlc of
8.43% + 1.38 was measured after 180 days of
therapy. Most of those who switched (n = 146,
60%) from loose-dose combinations to the FRC
of IDeglira improved their glycemic control;
after 180 days, HbAlc was reduced by > 1% in
65 patients (45%) and by 0.1-1% in 81 (55%)
patients.

The significant reduction in HbA,. after
180 days of IDegLira therapy was consistent in
the subgroups according to age, gender, BMI
and baseline HbA,. and in patients with and
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OADs + OADs
N 29 31 74 247 32 413
P-value <0.001 <0.001 <0.001 <0.001 =0.115 <0.001

Fig. 1 Box plot of glycated hemoglobin (HbA,,) at
baseline and after 180 & 90 days of insulin degludec/
liraglutide (IDegLira) therapy by hypoglycemic therapy
prior to index date. Dark-gray shadowing represents values
at the baseline period; light-gray shadowing represents

without cardiovascular disease. HbA;. baseline
level was the most influencing parameter, with
the exception of baseline glycemic regimen,
which significantly influenced the degree of
HbA;. change (Fig. 2). Measurements of HbA;.
at the different time points showed that maxi-
mal reduction was achieved around the 180 day
time point and that this level was stable in the
following measurements taken at 270 days after
the index date (Fig. 3).

Insulin and GLP-1 RA Doses
and Proportion of Days Covered

Mean doses of IDegLira over the 180 days were
38.48 £ 11.50 wunits and decreased from
40.44 £ 13.57 in the first 90 days to

values at the follow-up period. GLP-IRA glucagon-like
protein-1 receptor agonist, MDI multi-daily injections of
insulin, N Number of patients, OA4Ds oral antidiabetic
drugs

36.52 £ 13.67 units between 90 and 180 days
(P <0.001). Only 64 patients (15.5%) reached
the maximal dose of 50 units given in one
injection; this percentage was similar (12.2%)
among the 113 patients with a previous car-
diovascular disease history. For those patients
who switched from loose-dose combinations of
insulin and GLP-1 RA to FRC, insulin doses did
not change (— 0.29 units/day; 95% CL — 3.67,
3.09; P = 0.584) while GLP-1 RA doses increased
(0.22 DDD units; 95% CL 0.16, 0.28; P < 0.001].
In the whole group, 43.8% of patients had
> 75% PDC and 36.3% had PDC of 50-75%
(based on treatment duration records on actual
dispensing of medication). Among those who
switched from a loose-dose combination ther-
apy to a FRC, 54.7% of patients had PDC of
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Subgroup N Mean (95% CL)
Age

< 65 Years 217 -0.79 (-0.99.-0.59)

265 Years 196 -0.50 (-0.66. -0.34)
Sex

Male 227 -0.64 (-0.81,-0.47)

Female 186 -0.67 (-0.87, -0.46)
HbA1c (%)

<9 279 -0.16 (-0.27. -0.05)

29 134 -1.67 (-1.92.-1.47)
BMI (kg/m*2)

<30 92 -0.46 (-0.71, -0.20)

230 265 -0.75 (-0.91, -0.58)
Cardiovascular disease

No 282 -0.64 (-0.80. -0.58)

Yes 131 -0.68 (-0.89, -0.46)
Total 413 -0.65 (-0.78,-0.52)

Fig. 2 Change in HbA,. after 180 days of IDegLira
therapy by baseline characteristics. P value represents
P value for heterogeneity, and Total represents P value for

> 75%, and an additional 34.0% had > 50% of
days covered. The median PDC of the group
which switched was significantly improved
(P <0.01) from 60% (interquartile ratio [IQR]
34.4-79.4) in the 180 days prior to the index
day to 77.8% (IQR 65.6-90.0) in the 180 days
after the index date. In the subgroup of
switchers who reduced their HbA;. by > 1%,
PDC for insulin and GLP-1 RA increased from a
median of 51.7 (IQR 33.3-73.3) to 72.8 (IQR
63.9-83.3) (P < 0.01).

IDegLira Therapy and Other Metabolic
Parameters

Improvements in other metabolic parameters
were also noted after switching to IDegLira
(Table 2). These included a reduction in fasting
blood glucose from a mean of 169.27 + 62.06 to
143.01 £ 51.17 mg/dL, which is an average
change of —25.61 mg/dL (95% CL - 32.53,
—18.70; P <0/001). This reduction was

P-Value
0.027
i
.
0.841
i
.
<.001
|
——|
0.055
—
e
0.765
-~
i
I—.‘i <.001

20 -15 -1.0 -05 0.0

Change from Baseline in HbATC (%)

change in HbAlc. BMI Body mass index, N number of
patients in each subgroup, CL confidence limits

consistent in all baseline treatment subgroups.
The largest reduction in fasting blood glucose
was in the group of patients on OADs at base-
line (— 98.77 mg/dL; 95% CL — 130.35, — 67.19;
P <0.001) and in the group which switched
from loose-dose combinations (data not
shown). Significant improvements were noted
in triglyceride and LDL levels ((— 15.61 mg/dL;
95% CL —24.68, —6.53; P <0.001)and
(—15.74 mg/dL; 95% CL -—22.55, —8.92;
P <0.001), respectively), but there were no
significant changes in total cholesterol and HDL
cholesterol. These improvements in glucose
control were observed with no significant
weight change in the whole group or in the
different subgroups (Table 2).

IDegLira Therapy in the ITT Group

Evaluation of the glycemic effect was repeated
in the whole group of patients who initiated the
treatment, including those who did not
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Total
GLP-1RA+OADs
— InsulintGLP-1RA+OADs

OADs

—— Basal insulintOADs T
MDI+OADs

Change in HbA1c (%)

K| |
0 3 6 9
Time (months) since index date
N 413 273 193 61
29 22 14 2
31 18 17 4
74 51 30 13
247 162 119 39

Fig. 3 Change in HbAlc after 180 + 90 days of IDegLira
therapy (and during treatment). Patients may have more
than one measurement. Measurements closer to the time

complete the 180 days of therapy, to resemble
an ITT approach. This group of 484 patients,
which included an additional 71 patients, was
analyzed in a similar fashion. HbA;. reduction
was very similar to that seen in those who
completed the 180 days of therapy (— 0.67%;
95% CL —0.79, — 0.55; P < 0.001); among the
281 patients who switched from loose-dose
combinations to FRC, the reduction of HbA;.
was identical at — 0.42 (95% CL — 0.56, — 0.28;
P < 0.001) as only three patients did not com-
plete the treatment.

DISCUSSION

In this observational study we found that
patients with T2DM who were started on a
treatment regimen with IDegLira, a FRC of basal
insulin and GLP-1 RA, after being treated with
different glucose-lowering therapies improved
their glycemic control. A total of 413 patients

points were collects. GLP-I RA glucagon-like protein
receptor agonist, N number of patients in each subgroup

who were treated with IDegLira for at least
6 months and routinely followed up at a large
health maintenance organization in Israel
showed a statistically significant decrease in
HbA;.. The decrease was most pronounced in
patients previously treated with OADs alone,
but it was still significant in those previously
treated with insulin and/or GLP-1 RA and was
not accompanied by either weight gain or an
increase in insulin dosage. In this study, IDe-
glira-treated patients were not compared to a
control group, and it is possible that the effect is
simply due to the initiation of a new mode of
treatment. However, these results are very much
in line with the findings in the DUAL set of
RCTs in which IDegLira resulted in greater
HbA;. reductions compared with the insulin
and GLP-1 RA components given alone. They
are also supported by the findings of several
previous studies that have examined the effect
of the IDegLira FRC in real-world setting. In all
of these studies, a substantial and significant
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Table 2 Change in metabolic parameters after 180 days of Insulin degludec/liraglutide therapy

Parameter N Mean change (95% CL) Median P value
Fasting plasma glucose (mg/dL) 389 — 25,61 (— 32.53, — 18.70) —210 <0.001
Total cholesterol (mg/dL) 385 — 1.19 (- 5.10, 2.71) —20 0.548
LDL cholesterol (mg/dL) 339 — 1574 (— 22.55, — 8.92) — 250 <0.001
HDL cholesterol (mg/dL) 382 0.18 (— 045, 0.81) 0.00 0.580
Triglycerides (mg/dL) 385 — 15,61 (— 24.68, — 6.53) —12.00 <0.001
Weight (kg) 255 —0.38 (— 0.89, 0.13) 0.00 0.143
BMI (kg/m?) 251 —0.10 (— 0.29, 0.09) 0.00 0311

CL Confidence limits, HDL high-density lipoprotein, LDL low-density lipoprotein

improvement in HbA;. was observed [16-19].
The largest of these studies is the European
multicenter retrospective real-world EXTRA
study, which included 611 patients from five
countries on different baseline treatment regi-
mens [16]. In the EXTRA study, IDegLira use
resulted in improved glycemic control across all
baseline therapy groups, with a substantial
— 0.9% overall reduction in HbA;. (P < 0.001)
after 6 months from the initiation of therapy.
The greatest reduction in the EXTRA study was
observed for the non-injectable therapy group
(= 1.6%) and lower moderate additional
patients who switched from loose-dose combi-
nations to IDegLira (— 0.6%). The analysis in
the EXTRA study included all patients who
bought even one pack of IDeglira, which
resembles an ITT approach.

In our study, we initially analyzed the effect
of IDeglira in patients who completed at least
180 days of therapy. This analysis, which
resembles a per protocol analysis, provides
insight into the effectiveness of those patients
who persist with treatment in real-world set-
tings. We performed an additional ITT-like
analysis which demonstrated similar trends and
reductions in HbA;. among patients from all of
the different background therapies. The simi-
larity is not surprising as a high degree of per-
sistence (> 85%) was seen among the initiators
of IDegLira therapy. This high persistence is in
line with the finding of a physicians’ survey
study [19] that reported high patient satisfac-
tion with the switch to IDegLira and with the
DUAL results that indicated a significant

improvement of several patient-reported out-
comes measures (TRIM-D) [9, 10]. IDegLira has
also been observed to demonstrate a higher
durability effect of treatment when compared to
insulin glargine U100, with a significantly
longer time until need for intensification (me-
dian of > 2 years, compared to only 1 year with
glargine U100) [11]. This high durability may
contribute to the persistence found in real-
world evidence (RWE). Indeed, a recent RWE
study demonstrated that 94% of patients initi-
ating IDegLira persisted with treatment for
> 6 months and 84% persisted for 1 year. This
higher persistence was accompanied by
improved glycemic control [20].

A unique observation in our study stems
from the large group of patients who were
treated with a loose-dose combination of basal
insulin and GLP-1 RA and switched to a FRC of
the same pharmacologic agents: 60% (N = 247)
of the cohort were on a loose-dose combination
of insulin and GLP-1 RA before being switched
to the FRC. The change to the FRC was associ-
ated with a significant reduction in HbA;.. The
reduction was also clinically significant with
more than a quarter of patients improving their
HbA. level by > 1%. The PDC was significantly
improved in all patients in the group who
switched to the FRC, with those who improved
most having a lower PDC in the baseline period.
Adherence to antihyperglycemic medications is
often suboptimal in patients with T2DM, a
behavior which contributes to poor glycemic
control, increased hospitalization and the
development of diabetic complications. It is
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important to measure and assess medication
adherence when using medications in the real-
world setting. Adherence is evaluated using
PDC, a tool developed, validated and approved
by the Pharmacy Quality Alliance as a high-
quality measure of medication adherence
(https://www.cdc.gov/dhdsp/docs/med-
adherence-evaluation-tool.pdf). Reported
adherence rates to antihyperglycemics varies
widely among studies and is reported to be <
50% for injectable medications. More conve-
nient drug administration regimens and
advances in formulations and delivery devices
are among the strategies shown to improve
adherence to antihyperglycemic therapy, espe-
cially in those on injectable therapy. IDegLira
provides a tool that reduces the regimen com-
plexity by combining FDC into one pen-injec-
tor device, thus minimizing the quantity of
injections per day. Our study shows that, in a
real-life setting, adherence improved in patients
who were previously treated with a loose-dose
combination of basal insulin and GLP-1 RA and
then switched to an FRC and that this improved
adherence translated to improved glycemic
control. Further insights into the explanatory
effects of PDC on HbAlc reduction will be
addressed in a longer follow-up study.

In accordance with the findings in the DUAL
RCT program and previously published as real-
world data on IDeglira, in our study the
improved glycemic control achieved using the
FDC therapy did not significantly influence
body weight and led to a minor but statistically
significant improvement in the measurements
of most lipid profiles (LDL and triglycerides). A
post hoc meta-analysis conducted by Vilsbol
et al. also indicated consistently lower levels of
LDL with IDegLira compared with comparators
across subgroups in all trials, with statistical
significance achieved in men, participants
aged < 65 years and both diabetes duration
subgroups in DUAL II and in all subgroups, with
the exception of participants with diabetes
duration > 10 years, in DUAL V [21].

The major limitation of this study is its
observational nature and lack of a control group
to verify that the improvement in glycemic
control is not related to the initiation of any
new treatment and not IDeglira specifically.

Future studies could be planned similar to the
RCTs with IDeglira on one arm and other
therapies on the other arm to achieve a direct
head-to-head comparison, which would
improve our understanding of the benefits and
superiority of this drug. Nevertheless, the data
from the present study support the notion that
ease of use in an FRC given once daily leads to
increased persistence and adherence to treat-
ment that translates to improved glycemic
control in the real-world setting.

CONCLUSIONS

In a real-world setting IDegLlira led to an
improved glycemic and metabolic profile in
patients previously treated with different glu-
cose-lowering agents. The largest group was
treated with a loose-dose combination of insu-
lin and GLP-1 RA. When these patients were
switched to the FRC IDeglira, adherence
improved, which led to a statistical and clini-
cally significant improvement in glycemic
control.
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