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Real-world study on the effectiveness and
safety of basal insulin IDeglira in type 2
diabetic patients previously treated with
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Abstract. - OBJECTIVE: Achieving glyce-
mic target is paramount to control diabetes mel-
litus (DM) and reduce micro-vascular and mac-
ro-vascular complications. Despite the most-
ly recent-developed drugs, most patients still
show an above desired glycated hemoglobin
(HbA1c) level due to DM complex pathophysi-
ology, therapeutic and dietary compliance and
clinical inertia in introducing or intensifying in-
sulin therapy. To support the promising results
of clinical trials on the effectiveness and safety
of the degludec/liraglutide combination (IDegLi-
ra) in type 2 DM patients with C-peptide values
>1 ng/ml who were previously treated with bas-
al-bolus multiple daily-dose insulin injections.

PATIENTS AND METHODS: This observation-
al, prospective and non-randomized trial en-
rolled type 2 DM patients referred to our outpa-
tient clinic between January 2019 and December
2019, who were shifted from multiple daily-dose
insulin injection therapy to degludec/liraglutide
combination as per the physician’s decision.
The main assessment was HbA1c variation at 6
months from baseline. Secondary assessments
included variation in fasting glycemia, routine
anthropometric assessments, blood chemis-
try, blood pressure and patients’ quality of life
(measured by the Diabetes Treatment Satisfac-
tion Questionnaire [DTSQ]), from baseline to 6
months.

RESULTS: HbA1c (8.4 vs. 7.4%; p<0.0001) and
body weight (94.1 vs. 93 kg; p<0.0001) were sig-
nificantly lower after 6 months for patients on
the degludec/liraglutide combination. A simi-
lar trend was observed in fasting glycemia lev-
els (159 vs. 125 mg/dl; p<0.0001). An improved
glycemic control was achieved with degludec/Ii-
raglutide despite a reduction in total daily insu-
lin units (42 U at 6 months vs. 22 U at baseline;
p<0.0001). In addition, higher scores in the DTSQ
were registered after 6 months on degludec/lira-
glutide (mean score: 27 vs. 20; p<0.0001). The

combination therapy also proved more conve-
nient than basal-bolus therapy in terms of costs,
with an average per-patient cost difference of
€-0.41+0.59/die (p<0.0001).

CONCLUSIONS: These real-world findings
show that degludec/liraglutide seems to be more
effective than basal-bolus insulin in achieving
glycemic control, allowing cost sustainability
and improving patient satisfaction.
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Introduction

Diabetes mellitus (DM) is a global, wide-
spread, chronic disease associated with multi-or-
gan complications'. The natural history of type
2 DM (T2DM) is characterized by a progressive
reduction in the function of b-cells (with approxi-
mately 50% loss at the time of diagnosis followed
by an estimated 4-6% subsequent loss per year),
which causes a progressive decrease in insulin
secretion and reserve?.

The key goal of T2DM treatment is to achieve
and maintain a tight glycemic control to reduce
the risk of micro- and macro-vascular compli-
cations, and its associated morbidity and mor-
tality’. However, despite the current availability
of multiple drugs and combined therapies, most
diabetic patients still do not achieve their glyce-
mic target'*. Current Italian guidelines for T2DM
management, recommend an add-on therapy for
patients who do not achieve their glycemic tar-
get by means of metformin intake alone®. The
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second-line therapy should be chosen with an
individual approach, taking into consideration
the patient’s needs, age, time since T2DM onset,
severity of metabolic impairment and presence of
comorbidities, such as kidney disease, obesity or
cardiovascular (CV) risk®.

During their therapeutic course, most patients
with T2DM would need insulin replacement ther-
apy (basal or basal-bolus) to correct the glu-
co-toxicity and lipo-toxicity, which also have
a negative impact on the function of b-cells’®.
Despite the effectiveness of insulin therapy in
glycemic control, this approach can be associated
with weight gain and increased hypoglycemic
risk, besides being a complex treatment regi-
men. These contraindications potentially result
in reduced patients’ therapeutic adherence, which
negatively affects the maintenance of a tight gly-
cemic control’.

In addition to insulin, other treatment op-
tions, such as dipeptidyl peptidase-4 inhibitor
(DPP4-i) and glucagon-like peptide 1 receptor
agonist (GLP-1-RA), can positively affect the
function of b-cells by promoting cell proliferation
and regeneration'®!2, Unlike insulin therapy, such
drugs present the advantage of having a neutral
(DPP4-i) or positive (GLP1-RA) effect on weight
loss; moreover, GLP-1-RAs are particularly use-
ful in obese patients and those with high CV
risk®.

Despite the benefits associated with GLP-1-
RA, insulin is still the most used injectable ther-
apy, especially in patients with uncontrolled dis-
ease'*>. However, the combination of GLP-1-RA
with insulin may represent a valuable alternative
to GLP-1-RA or insulin alone, as it requires a
reduced number of subcutaneous injections, thus
favoring treatment compliance. Moreover, it can
help reduce fasting and postprandial glucose lev-
els without the common side effects of increased
basal insulin and prandial bolus introduction,
namely higher hypoglycemic risk and weight
gainl6—19'

IDeglLira is a once daily, titratable, fixed-ratio
combination therapy of basal insulin, degludec
and GLP-1-RA, liraglutide?®. Each unit dose of
degludec/liraglutide contains insulin 1 U and
liraglutide 0.036 mg. Notably, degludec basal in-
sulin seems to have a more stable hypoglycemic
effect with low intraday variability compared to
glargine, a long-acting insulin, thus reducing to-
tal and nocturnal hypoglycemic risk?'.

The DUAL clinical trial program aimed at
demonstrating the higher effectiveness and safety

924

of degludec/liraglutide compared to basal insulin
therapy or to its combination with oral anti-dia-
betic drugs®**.

The DUAL V study enrolled T2DM patients
with a 7-9% baseline glycated hemoglobin
(HbAL1 ) on basal insulin + metformin, who were
randomized to degludec/liraglutide treatment or
to a more aggressive basal insulin titration with
glargine. Patients treated with degludec/liraglu-
tide showed a higher HbA1_ improvement com-
pared with the control group (-0.59%), as well
as a concomitant reduction in postprandial blood
glucose levels and fewer hypoglycemic episodes.
Furthermore, patients in degludec/liraglutide arm
achieved a weight loss (-1.4 kg) vs. a weight
gain observed in the glargine group (+1.8 kg).
No differences in fasting glycemia values were
observed, although the degludec/liraglutide final
dose was significantly lower than the basal insu-
lin dose (41 U vs. 66 U)*.

The phase I1Ib randomized study, DUAL VII,
further supported the beneficial effects of deglu-
dec/liraglutide vs. basal-bolus therapy (glargine)
in T2DM patients with an uncontrolled disease
while on basal insulin. After 26 weeks of treat-
ment, patients from the two groups presented
almost the same HbAI_ reduction (-1.48% with
degludec/liraglutide vs. -1.46% with glargine);
however, degludec/liraglutide was associated
with fewer hypoglycemic episodes and a more
significant change in body weight (-0.35 kg/m?vs.
+ 0.96 kg/m?)*.

A real-world evidence (RWE) study (EXTRA)
conducted in different European diabetes centers,
showed a significant reduction in HbA1_ (-0.7%)
and in body weight (2.4 kg) in patients who
switched from multiple daily-dose insulin injec-
tions (MDI) to degludec/liraglutide for at least 6
months?. These findings were further supported
by a small RWE study conducted in relatively
well-controlled (HbA1_ baseline 7.5%) subjects
with T2DM who switched from low-dose MDI to
degludec/liraglutide, achieving similar or better
glycemic control, benefiting from weight loss
and reaching a substantial reduction in their
insulin requirement?’. Finally, a cost-minimiza-
tion analysis based on data from the DUAL VII
trial showed that, although degludec/liraglutide
is more expensive than glargine + aspart (IG-
lar+IAsp), when other cost items are taken into
consideration, such as needles, blood glucose
self-monitoring and hypoglycemia costs, deglu-
dec/liraglutide is associated with a significant
reduction in overall healthcare costs?.
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Our study aimed at supporting the promising
results of DUAL VII with evidence from re-
al practice experience on the effectiveness and
safety of degludec/liraglutide in T2DM patients
previously treated with basal-bolus MDI. In par-
ticular, we investigated whether degludec/liraglu-
tide can be successfully used in clinical practice
instead of MDI to achieve an adequate HblAc
target, increase patients’ adherence to treatment
thanks to a lower number of daily injections and
decrease healthcare costs.

Patients and Methods

Study Design and Population

This was an observational, prospective, sin-
gle-arm, cohort study conducted in a real-world
setting at the Servizio di Diabetologia ¢ Nu-
trizione Clinica, Ospedale Ca Foncello, Treviso,
Italy. All study procedures were performed in
compliance with ethical standards for human
clinical trials (institutional and national) and with
the Helsinki Declaration of 1964, as revised in
2013. Informed consent was obtained from all
patients before they were included in the study.
The study was approved by the Local Ethics
Committee of Treviso.

The study enrolled patients with T2DM, >18
years, with C-peptide >1 ng/ml, who had been
referred to our outpatient clinic between January
2019 and December 2019 and were switched from
insulin basal-bolus schedule with or without oral
antidiabetic drugs (sodium-glucose cotransport-
er-2 (SGLT2)-inhibitors, metformin, pioglitazone
or sulfonylureas) to degludec/liraglutide therapy
by their reference physician based on clinical
judgement. Notably, patients enrolled in the study
had been treated for at least 1 year with bolus
insulin therapy due to poor glycemic control with
previous hypoglycemic drugs. They were, there-
fore, switched to degludec/liraglutide, as this was
considered the best therapeutic option given the
unlikelihood of positive response with other hy-
poglycemic strategies.

Patients with type 1 DM, those aged >75 years,
patients naive to insulin therapies, pregnant wom-
en, patients with diabetic kidney disease and
glomerular filtration rate <I5 ml/min, patients
with chronic heart failure (New York Heart As-
sociation class III-1V), previous or current thy-
roid disease and known hepatic disease were
excluded. Exclusion from the study also included
contraindications to degludec/liraglutide admin-

istration (personal or family history of medullary
thyroid carcinoma, patients with multiple endo-
crine neoplasia syndrome type 2 or history of
pancreatitis) or therapeutic strategies not allowed
in the degludec/liraglutide summary of product
characteristics®.

Patients who were switched to degludec/lira-
glutide stopped their ongoing basal-bolus insulin
therapy and started with 16 step units (SU) start-
ing dose degludec/liraglutide (baseline) following
to the approved national indications for prescrip-
tions. Each patient was trained to titrate the de-
gludec/liraglutide dose at home twice weekly in
order to reach a 90-130 mg/dl fasting glycemic
target (130-160 mg/dl for weak elderly patients);
adjustments were made in increments of 2 SU at
a time.

Variables Analyzed

The main assessment was HbAI_ variation
at 6 months from baseline. Secondary assess-
ments included fasting glycemic variation, rou-
tine anthropometric measurements (BMI, body
weight), changes in blood chemistry (cholester-
ol and triglycerides) and blood pressure, type
and quantity of insulin and oral therapy taken,
and occurrence of adverse events. All patients
were also asked to respond to a validated Ital-
ian version of Diabetes Treatment Satisfaction
Questionnaire (DTSQ)* at baseline and after 6
months to assess their level of satisfaction with
the ongoing antidiabetic therapy schedule. We
also performed a comparative subgroup analy-
sis of patients with different characteristics to
identify those who would benefit more from
switching to degludec/liraglutide.

Finally, we performed a simple cost analysis
to evaluate whether degludec/liraglutide therapy
was competitive with the previous basal-bolus
therapy in terms of costs. We only considered di-
rect costs and patient-related costs; indirect costs
were excluded. Costs accounted for in the anal-
ysis, as provided by the local pharmacy service,
included the cost of various types of insulin ther-
apy used (cost per unit administered), and glyce-
mic self-control tools (lancing devices, strips for
self-monitoring of blood glucose). We considered
that insulin therapy with a basal-bolus scheme
would require, on average, 3 controls/die and 4
injections/die, while degludec/liraglutide therapy
would consist of 1 control/die and 1 injection/die.
Furthermore, we carried out an estimate analysis
of the costs for the two therapeutic options in a
6-month timeframe projection, considering the
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last available data for patients before switching
and after 6 months of therapy with degludec/
liraglutide.

Statistical Analysis

Continuous variables are expressed as mean +
standard deviation (SD) or median and interquar-
tile range (IQR); categorical variables are pre-
sented as frequencies (%). Continuous variables
measured before and after switching therapy were
compared using #-student test for paired data if
normally distributed and Wilcoxon signed-rank
test if not. Significance was set at p<0.05. Statisti-
cal analysis on all priorly collected and tabulated
patient data was performed using SPSS (version
20.0 SPSS Inc., Armonk, NY, USA).

Results

Overall, we enrolled 45 patients (31 males and
14 females) with median age of 62 (IQR: 57-73)
years and median duration of the disease of 11
(7.5-13) years (Table I). The main reasons why
physicians recommended to switch from bas-
al-bolus insulin therapy to degludec/liraglutide
were patient’s lack of compliance with treat-

Table I. Baseline patients’ characteristics.

Median (IQR)

Characteristics or mean = SD

N 45

Male (%) 68.9%

Age (years) 62 (57-73)
Duration of DM (years) 11 (7.5-13)
Weight (kg) 94.1 (84.3-102)
BMI (kg/m?) 33 (30-36.8)
ACR (mg/g) 154 +£23.2
Total cholesterol (mg/dl) 162 (141.5-189)
LDL (mg/dl) 83.5 (70-118.5)
HDL (mg/dl) 44 (39-49)
Triglycerides (mg/dl) 138 (99.8-191)
SBP (mmHg) 140 (130-150)
DBP (mmHg) 80 (80-90)
HbAlc (%) 8.4 (7.7-9.6)
HbAlc mean 2 previous years 8.6+12

FPG (mg/dl) 159 (128-220)
Total daily insulin units 42 U (30-59)

ACR: albumin-to-creatinine ratio, BMI: body mass index;
DBP: diastolic blood pressure; DM: diabetes mellitus; FPG:
fasting plasma glucose; HbAlc: glycated hemoglobin; HDL:
high-density lipoprotein; IQR: interquartile range; LDL:
low-density lipoprotein; M: male; SD: standard deviation;
SPB: systolic blood pressure.
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ment, occurrence of hypoglycemia events, high
CV risk and increase in body weight due to MDI
therapy.

After 6 months of treatment with degludec/
liraglutide, we observed a significant reduction
in HbAI_ levels (from 8.4% [7.7-9.6] to 7.4%
[6.7-8]; -0.67%; p<0.0001) (Figure 1) and fasting
plasma glucose (FPG; from 159 mg/dl [range
128-220] to 125 mg/dl [111.5-154]; -35.3 mg/dl;
<0.0001) compared with baseline. The biochem-
ical improvement was supported by a significant
decrease in average weight (from 94.1 kg [84.3-
102] to 93 kg [81.5-101]; -2.4+4.3 kg; p<0.0001;
n=41) and BMI (-0.7£1.5 kg/m?; p=0.006; n=41).
Patients also achieved a statistically significant
decrease in LDL cholesterol (-13.3+34.2 mg/dl;
p=0.002; n=40), triglycerides (-24+£65.9 mg/dl;
p=0.026; n=39) and total cholesterol (-20.9+£36.8
mg/dl; p=0.02; n=39) without modifying their lip-
id-lowering therapy. A non-significant increase in
HDL was also observed (+0.38+6 mg/dl; n=39).
We also noted a non-significant improvement in
systolic blood pressure and diastolic blood pres-
sure (-1.8+14.8 and -1.2+6.3, respectively; n=38),
regardless of blood pressure lowering therapies,
which were unchanged during the study.

The type and quantity of insulin and oral an-
tidiabetic therapy (OAD) taken by patients prior
to degludec/liraglutide are shown in Table II.
Before switching to degludec/liraglutide, 46.3%
of the patients only took basal-bolus insulin
therapy, 48.8% took basal-bolus plus metformin
and 4.9% combined basal-bolus and others, such
as OAD. Metformin therapy was maintained
without changes after the switch to degludec/li-
raglutide. Mean basal insulin (glargine, detemir,
degludec/liraglutide, HI) intake was 17.1£7.84,
whereas median rapid insulin (aspart, lispro,
glulisine) intake was 28.1£11.9, for a total daily

HbA1lc (meant SE)

%
o B N W s U N 0 O

baseline 6 months

Figure 1. Variation of HbAlc from baseline to 6 months
(n = 40). *p<0.0001.
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Table II. Type and quantity of insulin therapy and OAD taken by patients before switching to degludec/liraglutide.

Mean = SD or %

Ul/die of previous basal bolus insulin therapy
Type of previous basal bolus insulin therapy

U/die previous rapid insulin
Type of previous rapid insulin

OAD

Concomitant OHA at baseline

17.1 +7.84

Glar U-100 = 79.5%
Det = 6.82%
Degludec/liraglutide = 11.36%
NPH = 0%

Glar U-300 =2.27%
28.1£11.9

Aspart = 31.82%
Lispro = 54.5%
Glulisin = 13.64%
HI=0%

BB =46.3%

BB+Met = 48.8%
BB+other OAD =4.9%
Met = 90.5%

Met+SU = 2.4%
Met+PIO =2.4%

No OHA = 4.8%

BB: basal bolus; Det: Detemir; Glar U-100: glargine 100 units/ml; Glar U-300: glargine 300 units/ml; Met: metformin; OAD:
oral antidiabetic; OHA: oral hypoglycemic agents; PIO: pioglitazone; SU: sulfonylurea.

insulin units’ intake equal to 42 Ul/die (30-59).
Degludec/liraglutide starting dose was 16 SU,
while insulin intake at 6 months was 22 SU/die
(18.5-30), thus showing a significant reduction
in total insulin units compared with baseline
(»<0.0001).

The DTSQ test results, which were avail-
able only for a subset of patients, also showed
an important and significant increase in patient
satisfaction after switching from basal bolus
therapy to degludec/liraglutide, with mean score
from 20.1 (14.5-26.5) to 27.6 (25-29; +7.5+5.8;
p<0.0001) (Figure 2).

To identify which patients would benefit most
from switching to degludec/liraglutide, we con-
ducted a comparative analysis between 13 pa-
tients with specific characteristics (C-peptide
>1 ng/ml, BMI >30 kg/m?, total daily insulin
units >40, 8-10% HbAI at baseline) and 32
patients without such characteristics. The for-
mer group showed a higher decrease in HbAI,
(-0.86+0.91% vs. -0.58+1.08% p=not significant),
FPG (-64.29+78.81 mg/dl vs. -24.44+42.16 mg/
dl; p=0.046), body weight (-3.95+£3.73 kg vs.
-1.62+4.64 kg; p=not significant) and systolic
blood pressure, SBP (-6.15£13.09 mmHg vs.
+2.61£11.76 mmHg; p=0.047) compared to the
latter.

Similarly, patients on total insulin units >40
Ul/die before switching to degludec/liraglutide
showed higher decrease of HbAI_ (-0.76+1.02%

vs. -0.33+1.39%), FPG (-27.92+48.01 mg/dl vs.
-0.86+50.07 mg/dl), body weight (-2.2+4.82 kg
vs. -1.29+1.11 kg) and SBP (-2.39+11.86 mmHg
vs. +5.83+3.76 mmHg) compared to those who
required less than 40 Ul/die of insulin.

In terms of costs, the average daily cost per
patient on basal bolus therapy accounted for
€3.13£0.54 (€115.74 for 37 patients), whereas
the average daily costs per patient on deglu-
dec/liraglutide was €2.72+0.7 (€100.46 for 37

DTSQ test
30

25

20

6 months

baseline

Figure 2. Variation of Diabetes Treatment Satisfaction
Questionnaire score from baseline to 6 months (n=21).
*p<0.0001. DTSQ: Diabetes Treatment Satisfaction Ques-
tionnaire.
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patients), thus representing a significant de-
crease of €-0.41+0.59 (€-15.17/die for 37 patients;
p<0.001) with degludec/liraglutide compared to
basal bolus.

Estimation of total expenses in 6 months
would account for €21,123.03 for basal bolus vs.
€18,334.41 for degludec/liraglutide, with an aver-
age cost difference in favor of degludec/liraglu-
tide of approximately €2,788 in 6 months.

Notably, the cost of OAD associated with in-
sulin therapy were excluded from the analysis as
they did not vary between baseline and the end
of the study.

Discussion

According to current international diabetes
guidelines, MDI therapy should be initiated in
symptomatic T2DM patients with HbA1 >10%
(86 mmol/mol), random blood sugar levels >300
mg/dl (16.7 mmol/l) or with hyperglycemia symp-
toms (i.e., polyuria and polydipsia). Guidelines
also provide useful recommendations on how to
escalate to injection therapy (GLP-1-RA, basal
insulin, rapid insulin) based on the achievement
of a target HblA , but do not give many indica-
tions on how to manage inappropriate therapies
in basal-bolus, for example, in case of patients
with strong insulin resistance’'.

Based on the encouraging results of DUAL
VII trial, in this observational real-world study,
we aimed at verifying whether degludec/liraglu-
tide would be safe and effective in patients not
controlled with basal-bolus therapy, reducing the
number of insulin injections per day, improving
their glycemic control, increasing patient’s com-
pliance and satisfaction with treatment.

Patients enrolled in our study had C-peptide
values >1 ng/ml, an index of preserved b-cell
function that allowed us to change their treat-
ment from multiple insulin injections per day
to one basal degludec/liraglutide injection. The
positive and relatively quick results obtained both
in terms of glycemic control and weight loss
confirm the effectiveness and rapid action of
the liraglutide/degludec fixed combination. Since
HbA1 and FPG reductions were observed after
a short follow-up period, it is possible that fur-
ther amelioration of both parameters could be
obtained during long-term treatment, and that
similar results could be achieved also for weight
loss and BMI reduction in the long run. Note-
worthy, clinical and biochemical improvements
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were remarkable even on suboptimal liraglutide
dose (data not shown); it is likely that a closer fol-
low-up might allow a more effective and prompt-
er degludec/liraglutide up-titration to liraglutide
full dose. Moreover, since other concomitant
antidiabetic mediations were not modified during
the follow-up period, we can assume that the
results observed were entirely due to degludec/
liraglutide therapy.

We also observed some changes in lipids profile
that were comparable with those already reported
in literature®, thus suggesting that besides its
effects on glycemic control, degludec/liraglutide
may be beneficial in reducing CV risk factors, as
already shown in LEADER and DEVOTE tri-
als'*#>%3, Moreover degludec/liraglutide allowed
for a reduction in insulin daily requirement, with
a significant decrease in insulin total daily dose
(from 42 [U/die to 22 SU/die), thus confirming its
pleiotropic actions on T2DM patients**.

The reduced number of injections (from 4
to 1) and of glucose capillary controls was
associated with a higher patients’ satisfaction
and possibly with a greater long-term treatment
adherence, as demonstrated by the significant
improvement of the DTSQ score observed in our
study (Figure 2).

Finally, from the safety point of view, we
recorded no severe adverse events; only mild
gastrointestinal side effects were self-reported by
few patients, as expected (data not shown)*.

Although hypoglycemic events were not re-
corded, we can speculate that the overall reduc-
tion of daily insulin units could have lowered the
number of these events; in fact, despite being an
efficacious glucose-lowering therapy, basal-bolus
treatment is associated with a higher rate of hypo-
glycemia vs. other anti-diabetes therapies™.

It should be noted that the reduction in HbA1_
(-0.7%) observed in our study was slightly higher
than that obtained in the RWE by Taybani et al?’
(-0.30%) and Melzer-Cohen et al*® (-0.39%) and
was similar to that obtained in the RWE study by
Price et al*® (-0.7%). This is probably due to the
differences in study design (prospective vs. retro-
spective), inclusion/exclusion criteria, HbA1_ val-
ues at baseline and dose escalation®*2"*. Notably
the Taybani’s prospective RWE study included
only patients with detectable random non-fast-
ing serum C-peptide levels >1.1 ng/mL, HbA1_
<7.5%, and previous MDI treatment (stable daily
doses of insulin + metformin 70 1U/day) for at
least 90 days prior to enrollment?’. Conversely,
our study included patients with T2DM, C-pep-
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tide >1 ng/ml and previous basal bolus therapy
who also showed sign of metabolic failure at
baseline (median HbAlc levels of 8.4%).

The analysis of a subset of patients who
achieved optimal results with degludec/liraglu-
tide suggest that C-peptide levels >1.1 ng/mL,
BMI >30 kg/m? and a high amount (>40 Ul/die)
of total insulin in basal-bolus are the main pre-
dictive criteria for obtaining clinically relevant
results after switching to degludec/liraglutide.
In particular, the concomitant presence of these
features and HbA1_ between 8 and 10% at base-
line was associated with higher biochemical and
clinical improvements, although the results did
not reach statistical significance probably due to
the small sample size and the number disparity
between the two groups. Since degludec/liraglu-
tide is a fixed combination of insulin degludec
and liraglutide, patients taking higher doses of
insulin at baseline also reached higher levels
of liraglutide during the titration phase, which
probably explains why patients with >40 Ul/die
at baseline achieved better results.

Therapy simplification positively affected both
patients’ satisfaction and sustainability. Data at
6 month of treatment highlighted a lower cost of
degludec/liraglutide therapy compared to bas-
al-bolus schedule in terms of medical supplies,
further supporting the use of degludec/liraglutide
as a valid alternative to basal bolus therapy also
in terms of economics advantages, as previously
reported®’**. Interestingly, a more comprehensive
analysis of direct and indirect costs derived from
the DUAL VII trial, showed that the total annu-
al cost of degludec/liraglutide was €434 higher
than basal-bolus at the dosage of 40.4 U; the
two treatments had equal costs with a 34% dose
reduction in degludec/liraglutide (26.7 U), while
below this value degludec/liraglutide became less
expensive, with approximately €215 gain at 50%
dose reduction (20.2 U)*. Although we could not
make a detailed analysis of all the costs, as some
data (e.g., hypoglycemic data) were not available,
we still observed that the switch to degludec/
liraglutide from previous basal bolus therapy is
economically competitive in terms of direct costs
and in daily clinical practice.

We acknowledge some limitations of our study,
such as its observational nature, the low sample
size, the absence of a control group and of a treat-
to-target titration process, the lack of data on the
incidence of hypoglycemia, and the fact that the
cost analysis does not take into account also in-
direct costs.

Conclusions

Our study shows the DUAL VII study data,
suggesting that degludec/liraglutide may be a
valid alternative to prandial bolus introduction or
to an already set basal bolus regimen in clinical
practice, as it helps reduce daily injections, cap-
illary controls and body weight, thus improving
patients’ therapy adherence and satisfaction.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Funding

This study did not receive any specific grant from any fund-
ing agency in the public, commercial or not-for-profit sector.
Novo Nordisk S.p.A supported the editorial assistance pro-
vided by Polistudium SRL.

Acknowledgements

Editorial assistance was provided by Ambra Corti, and
Aashni Shah (Polistudium SRL, Milan, Italy). This assis-
tance was supported by Novo Nordisk S.p.A. via an uncon-
ditional grant. The authors are fully responsible for the con-
tents and conclusions. Novo Nordisk S.p.A. did not influ-
ence and was not involved in data collection, interpretation
and analysis of the data.

Authors’ Contribution

MP: patient enrollment, data collection and drafting and re-
vision of the article. LN, MS, MR, IN and SM: statistical
data elaboration and revision of the article. AP: data inter-
pretation and critical revision of the article. All authors read
and approved the final version of the manuscript.

References

1) Dale S. Insulin initiation in primary care for pa-
tients with type 2 diabetes: 3-years follow-up
study. Prim Care Diabetes 2010; 4: 85-89.

2) Kahn SE. The importance of b-cell failure in the
development and progression of type 2 diabetes.
J Clin Endocrinol Metab 2001; 86: 4047-4058.

3) Clark A, Jones LC, de Koning E, Hansen BC,
Matthews DR. Decreased insulin secretion in
type 2 diabetes: a problem of cellular mass or
function? Diabetes 2001; 50 Suppl 1: S169-71.

4) Wu N. Assessing achievement and mainte-
nance of glycemic control by patients initiat-
ing basal insulin. Curr Med Res Opin 2012; 28:
1647-1656.

929



M. Persano, L. Nollino, M. Sambataro, M. Rigato, I. Negro, S. Marchetto, A. Paccagnella

5)

6)

10)

11)

12)

13)

14)

15)

16)

Standard di Cura Italiani, Societa Italiana di Diabe-
tologia e Associazione Medici Diabetologi 2018.
https://aemmedi.it/wp-content/uploads/2009/06/
AMD-Standard-unicol.pdf

Wajchenberg BL. Beta-cell failure in diabetes and
preservation by clinical treatment. Endocr Rev
2007; 28: 187-218.

Rolla A. The pathophysiological basis for inten-
sive insulin replacement. Int J Obes Relat Metab
Disord 2004; 28 Suppl 2: 53-57.

PeyrotM, Barnett AH, MeneghiniLF, Schumm-Drae-
ger PM. Insulin adherence behaviours and barriers
in the multinational Global Attitudes of Patients
and Physicians in Insulin Therapy study. Diabet
Med 2012; 29: 682-689.

Lee YS, Lee EK, Oh HH, Choi CS, Kim S, Jun HS.
Sodium meta-arsenite ameliorates hyperglyce-
mia in obese diabetic db/db mice by inhibition of
hepatic gluconeogenesis. J Diabetes Res 2014;
2014: 961732.

Bugliani M, Syed F, Paula FMM, Omar BA, Sulei-
man M, Mossuto S, Grano F, Cardarelli F, Boggi
U, Vistoli F, Filipponi F, De Simone P, Marselli L,
De Tata V, Ahren B, Eizirik DL, Marchetti P. DPP-
4 is expressed in human pancreatic beta cells
and its direct inhibition improves beta cell func-
tion and survival in type 2 diabetes. Mol Cell En-
docrinol 2018; 473: 186-193.

Chen Y, Men K, Li XF, Li J, Liu M, Fan ZQ. Effi-
cacy and safety of dipeptidyl peptidase-4 inhibi-
tors in the treatment of type 2 diabetes mellitus
patients with moderate to severe renal impair-
ment: a meta-analysis. Eur Rev Med Pharmacol
Sci 2018; 22: 3502-3514.

Marso SP, Daniels GH, Brown-Frandsen K, Kris-
tensen P, Mann JF, Nauck MA, Nissen SE, Po-
cock S, Poulter NR, Ravn LS, Steinberg WM,
Stockner M, Zinman B, Bergenstal RM, Buse JB;
LEADER Steering Committee; LEADER Trial In-
vestigators. Liraglutide and cardiovascular out-
comes in type 2 diabetes. N Engl J Med 2016;
375: 311-22.

Roumie CL, Greevy RA, Grijalva CG, Hung AM,
Liu X, Griffin MR. Diabetes treatment intensifica-
tion and associated changes in HbA1c and body
mass index: a cohort study. BMC Endocr Disord
2016; 16: 32.

Buysman EK, Fan T, Blauer-Peterson C, Miller-Wil-
son LA. Glycaemic impact of treatment intensifica-
tion in patients with type 2 diabetes uncontrolled
with oral antidiabetes drugs or basal insulin. Endo-
crinol Diabetes Metab 2018; 1: e00019.

Buse JB, Wexler DJ, Tsapas A, Rossing P, Min-
grone G, Mathieu C, D’Alessio DA, Davies MJ.
2019 Update to: Management of Hyperglycemia
in Type 2 Diabetes, 2018. A Consensus Report
by the American Diabetes Association (ADA) and
the European Association for the Study of Diabe-
tes (EASD). Diabetes Care 2020; 43: 487-493.

Garber AJ, Abrahamson MJ, Barzilay JI, Blonde
L, Bloomgarden ZT, Bush MA, Dagogo-Jack S,

930

17)

18)

19)

20)

21)

22)

23)

24)

DeFronzo RA, Einhorn D, Fonseca VA, Garber
JR, Garvey WT, Grunberger G, Handelsman Y,
Hirsch IB, Jellinger PS, McGill JB, Mechanick JI,
Rosenblit PD, Umpierrez GE. Consensus state-
ment by the American Association of Clinical En-
docrinologists and American College of Endo-
crinology on the comprehensive type 2 diabetes
management algorithm - 2018 executive summa-
ry. Endocr Pract 2018; 24: 91-120.

Di Loreto C, Celleno R, Piastrella L, Del Sinda-
co P. IDeglira fixed-ratio combination in the real
world: a retrospective observational single-center
Italian experience [In Press, Eur Rev Med Phar-
macol Sci].

Tataranni PA. Pathophysiology of obesity-in-
duced insulin resistance and type 2 diabetes mel-
litus. Eur Rev Med Pharmacol Sci 2002; 6: 27-32.

Gough SC, Bode B, Woo V, Rodbard HW, Linjawi
S, Poulsen P, Damgaard LH, Buse JB; NN9068-
3697 (DUAL-l) trial investigators. Efficacy and
safety of a fixed-ratio combination of insulin de-
gludec and liraglutide (IDegLira) compared with
its components given alone: results of a phase 3,
open-label, randomised, 26-week, treat-to-target
trial in insulin-naive patients with type 2 diabetes.
Lancet Diabetes Endocrinol 2014; 2: 885-893.

Wysham C, Bhargava A, Chaykin L, de la Rosa
R, Handelsman Y, Troelsen LN, Kvist K, Norwood
P. Effect of insulin degludec vs insulin glargine
U100 on hypoglycemia in patients with type 2 di-
abetes: The SWITCH 2 randomized clinical trial.
JAMA 2017; 318: 45-56.

Gough SC, Bode B, Woo V, Rodbard HW, Linjawi
S, Poulsen P, Damgaard LH, Buse JB; NN9068-
3697 (DUAL-I) trial investigators. Efficacy and
safety of a fixed-ratio combination of insulin de-
gludec and liraglutide (IDeglLira) compared with
its components given alone: results of a phase 3,
open-label, randomised, 26-week, treat-to-target
trial in insulin-naive patients with type 2 diabetes.
Lancet Diabetes Endocrinol 2014; 2: 885-893.

Harris SB, Kocsis G, Prager R, Ridge T, Chanda-
rana K, Halladin N, Jabbour S. Safety and effica-
cy of IDeglLira titrated once weekly versus twice
weekly in patients with type 2 diabetes uncon-
trolled on oral antidiabetic drugs: DUAL VI ran-
domized clinical trial. Diabetes Obes Metab 2017;
19: 858-865.

Lingvay |, Pérez Manghi F, Garcia-Hernandez
P, Norwood P, Lehmann L, Tarp-Johansen MJ,
Buse JB; DUAL V Investigators. Effect of insulin
glargine up-titration vs insulin degludec/liraglutide
on glycated hemoglobin levels in patients with un-
controlled type 2 diabetes: The DUAL V random-
ized clinical trial. JAMA 2016; 315: 898-907.

Billings LK, Doshi A, Gouet D, Oviedo A, Rodbard
HW, Tentolouris N, Gregn R, Halladin N, Jodar E.
Efficacy and safety of IDegLira versus basal-bo-
lus insulin therapy in patients with type 2 diabetes
uncontrolled on metformin and basal insulin: The
DUAL VIl randomized clinical trial. Diabetes Care
2018; 41: 1009-1016.



Real-world study on IDegLira in T2DM

25)

26)

27)

28)

29)

30)

31)

Price H, Bluher M, Prager R, Phan TM, Thorsted
BL, Schultes B; EXTRA study group. Use and ef-
fectiveness of a fixed-ratio combination of insu-
lin degludec/liraglutide (IDegLira) in a real-world
population with type 2 diabetes: Results from a
European, multicentre, retrospective chart review
study. Diabetes Obes Metab 2018; 20: 954-962.
Taybani Z, Bétyik B, Katkd M, Gyimesi A, Varko-
nyi T. Simplifying complex insulin regimens while
preserving good glycemic control in type 2 diabe-
tes. Diabetes Ther 2019; 10: 1869-1878.

Torre E, Bruno GM, Di Matteo S, Martinotti C, Os-
elin M, Valentino MC, Parodi A, Bottaro LC, Co-
lombo GL. Cost-minimization analysis of deglu-
dec/liraglutide versus glargine/aspart: econom-
ic implications of the DUAL VII study outcomes.
Clinicoecon Outcomes Res 2018; 10: 413-421.

Xultophy. Available at: https:/www.ema.euro-
pa.eu/en/documents/product-information/xulto-
phy-epar-product-information_en.pdf.

Nicolucci A, Giorgino R, Cucinotta D, Zoppini G,
Muggeo M, Squatrito S, Corsi A, Lostia S, Pap-
palardo L, Benaduce E, Girelli A, Galeone F, Mal-
donato A, Perriello G, Pata P, Marra G, Coronel
GA. Validation of the Italian version of the WHO-
Well-Being Questionnaire (WHO-WBQ) and the
WHO-Diabetes Treatment Satisfaction Question-
naire (WHO-DTSQ). Diabetes Nutr Metab 2004;
17: 235-243.

Standards of Medical Care in Diabetes 2020 Di-
abetes Care Volume 43, Supplement 1, January
2020. Available at: https://care.diabetesjournals.
org/content/diacare/suppl/2019/12/20/43.Supple-
ment_1.DC1/Standards_of_Care_2020.pdf.

Rondinelli M, Rossi A, Gandolfi A, Saponaro F,
Bucciarelli L, Adda G, Molinari C, Montefusco L,
Specchia C, Chiara Rossi M, Scardapane M, Aro-

32)

33)

34)

35)

36)

37)

sio M, Genovese S. Use of liraglutide in the re-
al world and impact at 36 months on metabolic
control, weight, lipid profile, blood pressure, heart
rate, and renal function. Clin Ther 2017; 39: 159-
169.

Marso SP, McGuire DK, Zinman B, Poulter NR,
Emerson SS, Pieber TR, Pratley RE, Haahr PM,
Lange M, Brown-Frandsen K, Moses A, Skibst-
ed S, Kvist K, Buse JB; DEVOTE Study Group.
Efficacy and safety of degludec versus glargine
in type 2 diabetes. N Engl J Med 2017; 377: 723-
732.

Mirani M, Favacchio G, Serone E, Lucisano G,
Rossi MC, Berra CC. Liraglutide and cardiovas-
cular outcomes in a real world type 2 diabetes co-
hort. Pharmacol Res 2018; 137: 270-279.

American Diabetes Association. Standards of
medical care in diabetes 2017. Diabetes Care
2017; 40 Suppl 1: S1-S135.

Melzer-Cohen C, Chodick G, Naftelberg S, She-
hadeh N, Karasik A. Metabolic control and adher-
ence to therapy in type 2 diabetes mellitus pa-
tients using IDegLira in a real-world setting. Dia-
betes Ther 2020; 11: 185-196.

Drummond R, Malkin S, Du Preez M, Lee XY,
Hunt B. The management of type 2 diabetes with
fixed-ratio combination insulin degludec/liraglu-
tide (IDegLira) versus basal-bolus therapy (insu-
lin glargine U100 plus insulin aspart): a short-term
cost-effectiveness analysis in the UK setting. Dia-
betes Obes Metab 2018; 20: 2371-2378.

Psota M, Psenkova MB, Racekova N, Ramirez de
Arellano A, Vandebrouck T, Hunt B. Cost-effec-
tiveness analysis of IDeglLira versus basal-bolus
insulin for patients with type 2 diabetes in the Slo-
vak health system. Clinicoecon Outcomes Res
2017; 9: 749-762.

931



