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Abstract
Aim To investigate the safety and efficacy of insulin degludec/liraglutide (IDegLira), a novel combination product, as
add-on therapy for people with Type 2 diabetes uncontrolled on sulphonylurea therapy.

In this 26-week, double-blind trial, adults with Type 2 diabetes [HbA1c 53–75 mmol/mol (7.0–9.0%)] were
randomized to IDegLira (n = 289) or placebo (n = 146) as add-on to pre-trial sulphonylurea  metformin, titrating to a
fasting glycaemic target of 4.0–6.0 mmol/l. Treatment initiation was at 10 dose steps, and maximum dose was 50 dose
steps (50 units insulin degludec/1.8 mg liraglutide).

Methods

The mean HbA1c decreased from 63 mmol/mol (7.9%) to 46 mmol/mol (6.4%) with IDegLira and to 57 mmol/
mol (7.4%) with placebo [estimated treatment difference –11 mmol/mol (95% CI –13; –10) or –1.02% (95% CI –1.18;
–0.87); P < 0.001]. The HbA1c target of 53 mmol/mol (<7%) was achieved by 79.2% of participants in the IDegLira
group vs 28.8% in the placebo group [estimated odds ratio 11.95 (95% CI 7.22; 19.77); P < 0.001]. Mean weight
change was +0.5 kg with IDegLira vs –1.0 kg with placebo [estimated treatment difference 1.48 kg (95% CI 0.90; 2.06);
P < 0.001]. Confirmed hypoglycaemia occurred in 41.7 and 17.1% of IDegLira- and placebo-treated participants,
respectively, with rates of 3.5 vs 1.4 events/patient-years of exposure [estimated rate ratio 3.74 (95% CI 2.28; 6.13); P <
0.001]. IDegLira was generally well tolerated. The rates of serious adverse events were 20.3 and 8.0 per 100 patientyears of exposure with IDegLira and placebo, respectively, without obvious patterns in the type of events.
Results

Conclusions IDegLira can be used in people uncontrolled with sulphonylurea  metformin to improve efficacy with a
safety profile in line with previous DUAL trials.

Diabet. Med. 00, 000–000 (2016)

Introduction
Metformin and sulphonylureas are the most popular choices
of Type 2 diabetes treatment [1–3], with approximately onefifth of people being treated with sulphonylureas [4].
Although many clinicians prefer to discontinue sulphonylurea use on initiation of basal insulin therapy because of an
increased risk of hypoglycaemia [1,5,6], many people
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continue to receive sulphonylureas in combination with
basal insulin therapy [4].
The glucagon-like peptide 1 (GLP-1) receptor agonists
stimulate insulin secretion and suppress glucagon release in a
glucose-dependent manner [7], and are associated with
weight loss and a low risk of hypoglycaemia, but may cause
transient gastrointestinal side effects [8–12]. Regimens in
which GLP-1 receptor agonists are added to basal insulins, or
vice versa, have been shown to be effective and well tolerated
in several trials [13,14].
IDegLira is a novel once-daily combination product of
insulin degludec, a basal insulin and liraglutide, a GLP-1
receptor agonist, developed for the treatment of Type 2
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What’s new?
• IDegLira is a combination of insulin degludec and
liraglutide. Basal insulins and glucagon-like peptide-1
(GLP-1) receptor agonists have complementary effects
in a Type 2 diabetes treatment regimen, with GLP-1
receptor agonists also being insulin-sparing.
• Treatment guidelines often advocate discontinuing
sulphonylureas on basal insulin initiation, but widespread concomitant use of these drugs continues in
current clinical practice. It is therefore anticipated that
many sulphonylurea-treated people will have IDegLira
added to their therapy, yet this combination has not
previously been studied
• This randomized controlled trial shows that IDegLira
can be used in people uncontrolled with sulphonylureas
 metformin to improve efficacy with a favourable
benefit–risk profile.

diabetes [15,16]. The phase IIIa trial DUAL I [15,17] showed
that IDegLira improved glycaemic control compared with its
individual components given alone, with a low rate of
hypoglycaemia, nausea and weight gain in insulin-na€ıve
people uncontrolled on oral antidiabetic drugs. As it is likely
that many people will be prescribed IDegLira in combination
with their current sulphonylurea therapy, the aim of the
present study was to examine the safety and efficacy of
IDegLira in insulin-na€ıve people uncontrolled on sulphonylureas with or without metformin.

Materials and methods
Study design and participants

This phase III, 26-week, randomized, double-blind, parallelgroup trial was conducted at 77 sites in seven countries
(Table S1) between August 2012 and October 2013. The trial
protocol, consent form and information sheet were approved
by appropriate health authorities and independent ethics
committee/institutional review boards. Written informed
consent was obtained from participants before enrolment.
The trial was performed in accordance with the Declaration
of Helsinki [18] and International Conference on Harmonisation Good Clinical Practice guidelines [19]. Eligible
participants were adults (age ≥18 years) with Type 2
diabetes, HbA1c levels of 53–75 mmol/mol (7.0–9.0%, both
inclusive) and BMI of ≤40 kg/m2, previously treated with a
stable daily dose of sulphonylureas (≥half of the maximum
approved dose according to local label)  metformin (≥1500
mg or maximum tolerated dose) for at least 90 days before
screening. Participants were insulin- and GLP-1 receptor
agonist-na€ıve, and were excluded if they had been treated
with any antidiabetic agent other than sulphonylureas or
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metformin for ≤90 days before screening (Table S2 shows the
inclusion and exclusion criteria).

Randomization and masking

Participants were randomized using a central interactive
voice/web system in a 2:1 ratio to receive once-daily,
subcutaneous injections of either IDegLira (100 units/ml
insulin degludec and 3.6 mg/ml liraglutide, 3 ml prefilled pen;
Novo Nordisk, Bagsværd, Denmark) or placebo. The
placebo solution was identical to the vehicle used for
IDegLira. Novo Nordisk ensured continuous safety surveillance and monitoring of titration. An external independent
event adjudication committee performed ongoing adjudication and assessment of selected events. An independent
committee of thyroid experts monitored increased calcitonin
levels. Treatment was masked for investigators and participants by use of the PDS290 pen-injector to administer either
IDegLira or placebo. Masking was maintained for the
participants and all personnel involved in the trial (including
titration, event adjudication and calcitonin monitoring) until
the database was locked and released for statistical analyses.

Procedures

Sulphonylureas and metformin were maintained at pre-trial
dose and frequency unless there was a safety concern.
Counselling regarding healthy lifestyle and exercise was
provided for all participants during the trial. At randomization, IDegLira or placebo was initiated at 10 dose steps. One
dose step of IDegLira contains 1 unit insulin degludec and
0.036 mg liraglutide. Doses of IDegLira or placebo were
adjusted twice per week according to a predefined titration
algorithm (Table S3), based on the mean fasting prebreakfast self-monitored blood glucose (SMBG) measurements, from 3 consecutive days, aiming to achieve a mean
pre-breakfast blood glucose concentration of 4.0–6.0 mmol/l
(72–108 mg/dl). IDegLira or placebo was administered once
daily, independent of meals but preferably at the same time
each day. The maximum allowed doses were 50 dose steps
for IDegLira (50 U insulin degludec and 1.8 mg liraglutide)
and 50 dose steps of placebo. Participants performed blood
glucose monitoring with a glucose meter [Abbott Diabetes
Care, Abbott Park, USA; model dependent on local availability (Table S4)], calibrated to plasma values; meters were
used according to the manufacturer’s instructions.

Outcome measures

The primary endpoint was change from baseline in HbA1c
after 26 weeks of treatment. Secondary efficacy endpoints
included the percentages of participants with end-of-trial
HbA1c of <53mmol/mol (7.0%) or ≤48 mmol/mol (6.5%),
changes in body weight, laboratory-measured fasting plasma
glucose and nine-point SMBG profiles. Safety endpoints
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included adverse events, hypoglycaemic episodes, standard
laboratory assessments, clinical evaluations and vital signs.
Confirmed hypoglycaemic episodes were defined as those
requiring the assistance of another person (severe) and/or
those with a plasma glucose value <3.1 mmol/l (<56 mg/dl),
regardless of symptoms. Confirmed hypoglycaemia with
onset between 00:01 and 05:59 h (both inclusive) was
classified as nocturnal. A serious adverse event was defined as
an event that at any dose resulted in either death, a lifethreatening experience, hospitalization (or extension
thereof), a persistent or significant disability/incapacity, a
congenital anomaly or an important medical event that,
based on appropriate medical judgement, could have jeopardized the participant and required medical intervention to
prevent one of the outcomes listed in this definition. A nonserious adverse event was any adverse event that did not fulfil
the definition of a serious adverse event. It was at the
discretion of the investigator to evaluate if the event was a
serious adverse event or a non-serious event. A central
laboratory (Quintiles Ltd, Livingston, UK) performed laboratory analyses.

Statistical analyses

The primary objective was to confirm the superiority of
IDegLira vs placebo with respect to change in HbA1c from
baseline after 26 weeks of treatment. Sample size was
calculated using a two-sided t-test, with an a value of P =
0.05, assuming a mean treatment difference (IDegLira–
placebo) of –4 mmol/mol (–0.4%) and a standard deviation
(SD) of 1.2% (13 mmol/mol) for HbA1c. To obtain a nominal
power of 90%, 429 participants were to be randomized. The
primary endpoint was analysed using an analysis of covariance (ANCOVA) model with treatment, geographical region
and pre-trial medication as fixed factors, and baseline HbA1c
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as covariate. This analysis was carried out on the full analysis
set using last observation carried forward (LOCF) to impute
missing values. Superiority of IDegLira vs placebo was to be
confirmed if the 95% CIs for treatment difference in change
of HbA1c was < 0%. Sensitivity analyses were performed for
the primary endpoint (Table S5). Change from baseline in
fasting plasma glucose, body weight and mean nine-point
SMBG profile were analysed separately using ANCOVA similar
to that used for the primary endpoint. The categorical
variables of attaining HbA1c <53mmol/mol (7.0%) or ≤48
mmol/mol were analysed separately using a logistic regression model (with LOCF), with the same explanatory
variables as used for the primary endpoint. A post hoc
statistical analysis of the nine-point SMBG profile was
conducted for each time point with a mixed-effect model
using an unstructured residual covariance matrix. The model
included treatment, time point, previous antidiabetic treatment, region and treatment by time point interaction as fixed
factors and baseline nine-point profile value as covariate. The
number of confirmed hypoglycaemic episodes was analysed
for the full analysis set using a negative binomial regression
model with treatment, geographical region and pre-trial
medication as fixed factors and log of the duration of
treatment-emergent time period (on/after the first day of
treatment and no later than 7 days after the last day of
treatment) as offset. Descriptive statistics were presented for
the number of treatment-emergent adverse events.

Results
Participants

Of 760 participants screened, 435 were randomized and 362
completed the trial (Fig. 1). A lower proportion of participants withdrew from the IDegLira group vs placebo; the

FIGURE 1 Participant disposition. AE, adverse event; FAS, full analysis set; SAS, safety analysis set.
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completion rates were 87% for IDegLira and 76% for
placebo. Eleven participants (2.5%) had adverse events
leading to withdrawal; nine participants (3.1%) in the
IDegLira group and two participants (1.4%) in the placebo
group. Withdrawal because of ineffective therapy was more
pronounced in the placebo group: one participant receiving
IDegLira vs 10 participants receiving placebo. Treatment
groups were well matched with respect to demographics and
baseline characteristics (Table 1). The proportion of participants receiving the sulphonylureas glibenclamide, gliclazide,
glimepiride or glipizide, with mean daily doses at screening,
are shown in Table S6.

Glucose control

Mean (SD) HbA1c decreased from 63 (6.4) mmol/mol [7.9
(0.6)%] by 16 (9.2) mmol/mol 1.5 (0.8)% to 47 (8.8) mmol/
mol [6.4 (0.8)%] with IDegLira and from 63 (6.4) mmol/mol
[7.9 (0.6)%] by 5 (9.1) mmol/mol [0.5 (0.8)%] to 58 (9.4)
mmol/mol [7.4 (0.9)%] with placebo, confirming the superiority of IDegLira relative to placebo [estimated treatment
difference (ETD) IDegLira – placebo: –11 mmol/mol (95%
CI –13; –10) or –1.02% (95% CI – 1.18; –0.87); P < 0.001
Table 1 Baseline characteristics of study participants
IDegLira
Full analysis set, n
289
Male/female, %
53.3/46.7
Race, %
White
75.1
Black or African-American
5.5
Asian
18.0
Other
1.4
Ethnicity: Hispanic or
24 (8.3)
Latin American, %
Age, years
60.0 (9.6)
Weight, kg
87.2 (18.6)
BMI, kg/m2
31.2 (4.8)
Waist circumference, cm
106.4 (13.5)
Duration of diabetes, years
9.0 (5.5)
HbA1c
mmol/mol
63 (6)
%
7.9 (0.6)
Fasting plasma glucose
mmol/l
9.1 (2.2)
mg/dl
164.4 (38.9)
Lipid profile, mmol/l
Total cholesterol
4.48 (1.05)
HDL cholesterol
1.18 (0.30)
LDL cholesterol
2.39 (0.87)
VLDL cholesterol
0.89 (0.45)
Blood pressure, mmHg
Systolic
132.5
Diastolic
78.3
9.4 (30.8)
Urinary albumin-to-creatinine
ratio at visit 1, mg/mmol
Oral antidiabetic drugs at screening
Sulphonylurea
10.4
Sulphonylurea + metformin
89.6

Placebo
146
50.0/50.0
76.0
8.9
13.7
1.4
16 (11.0)
59.4
89.3
32.0
105.9
9.3

(10.8)
(17.5)
(4.5)
(12.7)
(6.5)

63 (6)
7.9 (0.6)
9.1 (2.1)
164.7 (37.5)
4.57
1.16
2.49
0.91

(1.11)
(0.32)
(0.95)
(0.41)

132.4
78.9
5.1 (11.7)

11.6
88.4

Data based on full analysis set. Values are mean (SD) unless
otherwise stated.
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(Fig. 2a)]. Three prespecified sensitivity analyses led to the
same conclusion and showed the robustness of the primary
analysis (Table S5). A greater proportion of IDegLira-treated
participants achieved glycaemic targets; 79.2% of IDegLira
participants reached HbA1c 53 mmol/mol (<7%) compared
with 28.8% of participants receiving placebo, with an
estimated odds ratio of 11.95 (95% CI 7.22; 19.77; P <
0.001). Similarly, HbA1c ≤48 mmol/mol (6.5%) was
achieved by 64.0% of IDegLira participants compared with
12.3% receiving placebo, with an estimated odds ratio of
16.36 (95% CI 9.05; 29.56; P < 0.001). Change in
laboratory-measured fasting plasma glucose was significantly
greater for participants receiving IDegLira vs placebo: –2.60
(2.61) mmol/l vs –0.31 (2.43) mmol/l, respectively, with an
ETD of –2.30 mmol/l [95% CI –2.72; –1.89; P < 0.001
(Fig. 2b)]. The greatest change in fasting plasma glucose in
both treatment groups was observed during the first 4 weeks
of treatment, with a much larger change for IDegLira than
for placebo.
Mean nine-point SMBG profiles at baseline and week 26
are shown in Fig. 2c. The profiles for the IDegLira and
placebo groups were similar at baseline. The mean (SD)
reduction in mean nine-point SMBG was 2.2 mmol/l (2.1) for
IDegLira vs 0.7 (1.7) mmol/l for placebo, with an estimated
treatment difference of –1.55 mmol/l (95% CI –1.86; –1.24;
P < 0.001). Blood glucose levels were significantly lower with
IDegLira at all nine time-points (post hoc analysis; Fig. 2c).
There were no statistically significant differences in the
change from baseline (SD) in prandial glucose increments
relative to baseline between the IDegLira group and the
placebo group [–0.3 (2.0) mmol/l and –0.1 (2.0) mmol/l,
respectively; ETD 0.04 mmol/l (95% CI –0.28; 0.35); P =
0.819].
At the end of the trial, the mean dose of IDegLira was 28 dose
steps, corresponding to 28 units insulin degludec and 1.0 mg
liraglutide, and the mean dose of placebo was 44 dose steps.
There was an increase in mean body weight of 0.5 kg from
87.2 kg at baseline in IDegLira-treated participants and a
decrease in mean body weight of –1.0 kg from 89.3 kg at
baseline in participants receiving placebo, with an ETD of
1.48 kg [95% CI 0.90; 2.06; P < 0.001 (Fig. 2d)].
Safety endpoints

Confirmed hypoglycaemia occurred in 41.7 and 17.1% of
IDegLira- and placebo-treated participants, respectively,
with rates of 3.52 vs 1.35 events per patient-years of
exposure [PYE; estimated rate ratio: 3.74 (95% CI 2.28;
6.13); P < 0.001 (Table 2)]. Two events of severe hypoglycaemia occurred during the trial, both in the IDegLira group.
Nocturnal confirmed hypoglycaemia occurred at rates of
0.49 and 0.32 events per PYE in the IDegLira and placebo
groups, respectively [estimated rate ratio: 2.22 (95% CI
0.99; 5.00); P = 0.053].
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FIGURE 2 (a) Glycaemic efficacy (HbA1c) over time. Mean observed values with error bars (SEM) based on full analysis set (FAS) and last observation
carried forward (LOCF) imputed data. Treatment difference estimated using an ANCOVA model. --- American Diabetes Association/European
Association for the Study of Diabetes HbA1c target <7.0%; American Association of Clinical Endocrinologists HbA1c target ≤6.5%. Estimated
treatment difference (ETD [95% CI]); *P < 0.001. (b) Fasting plasma glucose (FPG) over time. Mean observed values with error bars (SEM) based on
FAS and LOCF imputed data. Treatment difference estimated using an ANCOVA model. ETD [95% CI], *P < 0.001. (c) Nine-point self-monitored
blood glucose profile. Mean observed values based on FAS and LOCF imputed data. *P < 0.05 based on linear mixed model with an unstructured
residual covariance matrix. (d) Change in body weight. Mean observed values with error bars (SEM) based on FAS and LOCF imputed data.
Treatment difference estimated using an ANCOVA model. ETD [95% CI], *P < 0.001. EOT, end of trial.
Table 2 Confirmed hypoglycaemia
IDegLira

Severe
Confirmed

Overall
Overall
Nocturnal

Placebo

N

%

Number
of events

Events
per PYE

N

%

Number
of events

Events
per PYE

P

2
120
34

0.7
41.7
11.8

2
467
65

0.015
3.517
0.490

–
25
10

–
17.1
6.8

–
84
20

–
1.352
0.322

–
<0.001
0.053

PYE, patient-years of exposure.
Data based on safety analysis set. Estimated treatment ratios are from a negative binomial model.
%, percentage of participants; N, number of participants with ≥1 event.

Treatments were well tolerated, with overall adverse event
rates similar in the IDegLira and placebo arms (401.4 vs
367.0 events per 100 PYE, respectively). The majority of
adverse events were non-serious, mild in severity, transient
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in duration and unlikely to be related to trial products as
judged by the investigator. The rate of adverse events judged
to be probably related to trial product was higher in the
IDegLira group than in the placebo group; 34.6 vs 29.0
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There were no clinically relevant differences in mean
calcitonin levels during the trial between treatment groups.
One event of increased blood calcitonin level in each
treatment group was reported as well as one event of
hypercalcitoninaemia in a participant in the IDegLira group.
All three participants also had elevated calcitonin levels
before receiving the trial drug (at screening and/or randomization) and no participants withdrew because of increased
calcitonin levels.
There were no statistically significant differences in diastolic or systolic blood pressure between treatment groups.
Heart rate was statistically significantly higher after 26 weeks
of treatment for participants in the IDegLira group compared
with the placebo group, with an ETD of 3.8 beats/min (95%
CI 2.3; 5.4; P < 0.001).
Five cardiovascular events were adjudicated (all in the
IDegLira group) and four were confirmed: two were major
adverse cardiovascular events, namely a myocardial infarction and a stroke. Of the 10 neoplasm events sent for
adjudication, three were confirmed (one event in the
IDegLira group, two events in one participant in the placebo
group). One death in the IDegLira group occurred on day
116 of the trial from metastatic malignant pleural mesothelioma, which became symptomatic on day 21. The event was
considered unlikely to be related to trial product; the
participant had been exposed to asbestos most of his working
life. One event of pancreatitis sent for adjudication was not
confirmed by the external independent event adjudication
committee. No thyroid-related adverse events occurred in
either group.

events per 100 PYE, respectively (Table S7). Rates of
diarrhoea, nausea and vomiting were similar (Table S8):
< 2% of participants experienced nausea during any given
week of the trial in either group (Fig. S1). The rise in the
proportion of participants with nausea in the placebo arm at
week 27 shown in Fig. S1 is attributable to the reduced
number of ‘participants at risk’ at the very end of the trial.
Accordingly, the single event of nausea in the placebo arm at
the end of the trial amongst 36 participants shows an
increase in proportion. The most common adverse events
were increased lipase levels, nasopharyngitis, dyslipidaemia,
headache and influenza (Table 3). The only adverse events
that occurred with a higher frequency in the IDegLira than
in the placebo group were increased lipase levels and
dyslipidaemia (Table 3). Of the 25 events of dyslipidaemia,
17 events were reported from one clinical site, and 18 events
had an observed onset on day 1 of the trial, before the first
dose of trial drug. The rate of serious adverse events was
higher in the IDegLira group than in the placebo group (20.3
and 8.0 events per 100 PYE) without any obvious patterns in
the type of events (Table S9). No single category of serious
adverse event occurred in ≥1% of participants. One severe
confirmed hypoglycaemic event in an IDegLira participant
(of the two events in total, both in IDegLira arm) was
classified as a serious adverse event by the investigator. The
higher rate of serious adverse events in the IDegLira arm was
driven by two participants who experienced seven and four
serious adverse events, respectively. These 11 serious adverse
events were all considered to be unlikely to be related to the
trial product, IDegLira, by the investigator. There was a
mean increase of 11.6 units/l from baseline to end of
IDegLira treatment in lipase activity, whereas a decrease of
3.1 units/l was observed in the placebo group. There was
also a similar but less pronounced mean increase of 6.7
units/l in amylase activity in the IDegLira-treated group at
week 26 compared with a decrease of 2.0 units/l in the
placebo group.

Discussion
This 26-week, double-blind, placebo-controlled trial investigated the safety and efficacy of IDegLira as add-on therapy in
insulin-na€ıve adults with Type 2 diabetes inadequately
controlled on sulphonylureas  metformin. IDegLira was

Table 3 Treatment-emergent adverse events*
IDegLira (n=288)
Randomization
Infections and infestation
Nasopharyngitis
Influenza
Investigations
Lipase increased
Metabolism and nutrition
Dyslipidaemia
Nervous system disorders
Headache

Placebo (n=146)

N

%

Number
of events

Events per
100 PYE

N

%

Number
of events

Events
per 100 PYE

25
8

8.7
2.8

29
8

21.8
6.0

12
8

8.2
5.5

15
9

24.1
14.5

28
disorders
19

9.7

30

22.6

6

4.1

8

12.9

6.6

19

14.3

6

4.1

7

11.3

15

5.2

18

13.6

8

5.5

11

17.7

PYE, patient-years of exposure.
Adverse events that occurred on or after the first day of exposure to treatment and no later than 7 days after the last day of treatment
reported by at least 5% of participants in any one treatment group. Data are from safety analysis set.
N, number of participants with ≥1 event; %, percentage of participants.

*
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statistically superior to placebo with regard to HbA1c
reduction from baseline to week 26. Consistent with previous
IDegLira trials, a high proportion of IDegLira-treated participants achieved glycaemic targets [15,16]. No betweengroup difference in improvement of mean postprandial
increments across meals was seen in this trial in a population
already being treated with an insulin secretagogue.
Sulphonylurea therapy is associated with an increased risk
of hypoglycaemia and weight gain, especially when combined with insulin therapy. By the end of the trial, mean body
weight for the two treatment groups had nearly converged as
a result of a mean increase of 0.5 kg for the IDegLira group
and a decrease of 1.0 kg with placebo. The observed rate of
3.52 events per PYE for confirmed hypoglycaemia in the
IDegLira group in this trial was higher than that observed in
the IDegLira group in previous DUAL phase III trials in
which participants were not receiving sulphonylureas as part
of the background oral antidiabetic drug therapy [15,16].
Nevertheless, the rate is in the same order of magnitude as
the rates observed with concomitant administration of basal
insulin and sulphonylureas [20–22]. Importantly, this comparable risk of hypoglycaemia with IDegLira was achieved at a
much lower end-of-trial HbA1c compared with most previous
trials of insulin initiation in Type 2 diabetes, including those
combining basal insulin with sulphonylureas [20–22]. There
was no significant difference in the rate of nocturnal confirmed
hypoglycaemia between treatment groups.
IDegLira was well-tolerated when added to treatment with
sulphonylureas  metformin. The overall rate of adverse
events was similar for the two treatment groups and similar to
the rates observed in the previous IDegLira phase III trials. The
higher rate of serious adverse events with IDegLira vs placebo
(20.3 vs 8.0 events per 100 PYE) was largely driven by two
participants experiencing seven and four serious adverse
events, all of which were considered unlikely to be related to
the trial product by the investigator (Table S9). The types of
adverse events reported for IDegLira were consistent with the
individual components and previous phase III trials involving
IDegLira. There were no apparent between-treatment differences in gastrointestinal tolerability in this double-blind trial.
The lack of an initial excess in gastrointestinal side effects
despite the use of a GLP-1 receptor agonist probably reflects
the slower and more gradual titration of liraglutide as a
component of IDegLira treatment.
In summary, IDegLira can be used in people inadequately
controlled with sulphonylureas  metformin to improve
glycaemic control, with a safety profile in line with previous
DUAL trials. Clinicians must remain mindful of the increased
risk of hypoglycaemia when insulin therapy is initiated in
people already receiving sulphonylureas. When IDegLira is
added to sulphonylurea therapy, a reduction in the dose of
sulphonylureas should be considered, as also stated in the
IDegLira prescribing information [23]. No new types or
patterns of adverse events were observed. The efficacy of
IDegLira was consistent with that observed in previous trials.

ª 2016 Diabetes UK

DIABETICMedicine

Funding sources

This trial was sponsored by Novo Nordisk. The funder was
responsible for trial design, product supply, monitoring, data
collection, surveillance of insulin titration, safety surveillance,
statistical analysis, and data interpretation, and review of the
report for medical accuracy. The authors had full access to all
the data in the trial and had final responsibility for the decision
to submit for publication. The full trial protocol can be
accessed from clinicaltrials.gov NCT01618162.

Competing interests

H.W.R has served on advisory panels for Amylin Pharmaceuticals, Inc., AstraZeneca Pharmaceuticals LP, Biodel, Inc.,
Bayer Health Care, LLC, Merck, Novo Nordisk A/S, Roche
Pharmaceuticals and Sanofi; as a consultant for Biodel, Inc.,
Merck, Roche Pharmaceuticals, and Takeda Pharmaceuticals
U.S.A., Inc, Merck, Sanofi; and has received research support
from AstraZeneca Pharmaceuticals LP, Biodel, Inc., Boehringer Ingelheim Pharmaceuticals, Inc., Hamni, Janssen
Pharmaceuticals, Eli Lilly and Co., Merck, Novartis Pharmaceuticals Corp., Novo Nordisk A/S, Roche Pharmaceuticals and Sanofi; and has served as a speaker for AstraZeneca
Pharmaceuticals LP, BMS, Boehringer Ingelheim Pharmaceuticals, Inc., Janssen, Eli Lilly and Co., Merck, Novo
Nordisk A/S, Sanofi and Takeda Pharmaceuticals USA, Inc.
B.W.B has served on advisory panels and as a consultant for
Novo Nordisk A/S, Janssen and Co., and Sanofi; has received
research support from Novo Nordisk A/S, Eli Lilly and Co.,
Sanofi, Merck and Johnson & Johnson, and has served as a
speaker for Novo Nordisk A/S, Eli Lilly and Co., Sanofi,
Merck, GSK and AstraZeneca. H.J. and L.L. are employees
of Novo Nordisk. J.T. is a consultant for Novo Nordisk and
Sanofi and has received honoraria (speaking) from Novo
Nordisk, Sanofi, GlaxoSmithKline, Janssen, Bristol-Myers
Squibb, and AbbVie. S.B.H. received consulting and advisory
board honoraria from Sanofi, Lilly, Novo Nordisk, Janssen,
Merck, Takeda, Boehringer Ingelheim, Bristol-Myers Squibb,
and AstraZeneca; lecture honoraria from Sanofi, Novo
Nordisk, Lilly, AstraZeneca and Merck, and funds were
given to his institution for research or educational initiatives
by Sanofi, Merck, AstraZeneca Pharmaceuticals LP, Janssen,
Eli Lilly and Co., Boehringer Ingelheim Pharmaceuticals, Inc
and Novo Nordisk. No other potential conflicts of interest
are reported.

Acknowledgements

The authors would like to thank the investigators, trial staff
and participants for their participation. They thank also
Victoria Atess and Gabrielle Parker from Watermeadow
Medical, UK, an Ashfield company, part of UDG Healthcare
plc, for their respective medical writing and editorial
assistance, supported by Novo Nordisk.

7

DIABETICMedicine

IDegLira in combination with sulphonylureas  H. W. Rodbard et al.

Author Contributions

All authors (H.W.R., B.W.B., S.B.H., L.R., L.L., H.J. and
J.T.) confirm that they meet the International Committee of
Medical Journal Editors (ICJME) uniform requirements for
authorship and that they have contributed to: conduct/data
collection, critical analysis and interpretation of the data,
drafting and/or critically revising the article and sharing in
the final responsibility for the content of the manuscript and
the decision to submit it for publication.

14

15

References
1 Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E,
Nauck M et al. Management of hyperglycaemia in type 2 diabetes:
a patient-centered approach. Position statement of the American
Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD). Diabetologia 2012; 55: 1577–1596.
2 Holman RR. Assessing the potential for alpha-glucosidase inhibitors in prediabetic states. Diabetes Res Clin Pract 1998; 40(Suppl.):
S21–S25.
3 Rodbard HW, Jellinger PS, Davidson JA, Einhorn D, Garber AJ,
Grunberger G et al. Statement by an American Association of
Clinical Endocrinologists/American College of Endocrinology consensus panel on type 2 diabetes mellitus: an algorithm for glycemic
control. Endocr Pract 2009; 15: 540–559.
4 Turner LW, Nartey D, Stafford RS, Singh S, Alexander GC.
Ambulatory treatment of type 2 diabetes in the U.S., 1997-2012.
Diabetes Care 2015; 37: 985–992.
5 Spollett GR. Insulin initiation in type 2 diabetes: what are the
treatment regimen options and how can we best help patients feel
empowered? J Am Acad Nurse Pract 2012; 24(Suppl. 1): 249–259.
6 Swinnen SG, Dain MP, Mauricio D, DeVries JH, Hoekstra JB,
Holleman F. Continuation versus discontinuation of insulin secretagogues when initiating insulin in type 2 diabetes. Diabetes Obes
Metab 2010; 12: 923–925.
7 Doyle ME, Egan JM. Mechanisms of action of glucagon-like
peptide 1 in the pancreas. Pharmacol Ther 2007; 113: 546–593.
8 Flint A, Raben A, Astrup A, Holst JJ. Glucagon-like peptide 1
promotes satiety and suppresses energy intake in humans. J Clin
Invest 1998; 101: 515–520.
9 Meeran K, O’Shea D, Edwards CM, Turton MD, Heath MM,
Gunn I et al. Repeated intracerebroventricular administration of
glucagon-like peptide-1-(7-36) amide or exendin-(9-39) alters body
weight in the rat. Endocrinology 1999; 140: 244–50.
10 Marre M, Shaw J, Br€andle M, Bebakar WM, Kamaruddin NA,
Strand J et al. Liraglutide, 1a once-daily human GLP-1 analogue,
added to a sulphonylurea over 26 weeks produces greater
improvements in glycemic and weight control compared with
adding rosiglitazone or placebo in subjects with type 2 diabetes
(LEAD-1 SU). Diabet Med 2009; 26: 268–278.
11 Nauck M, Frid A, Hermansen K, Shah NS, Tankova T, Mitha IH
et al. Efficacy and safety comparison of liraglutide, glimepiride, and
placebo, all in combination with metformin, in type 2 diabetes: the
LEAD (liraglutide effect and action in diabetes)-2 study. Diabetes
Care 2009; 32: 84–90.
12 Eng C, Kramer CK, Zinman B, Retnakaran R. Glucagon-like
peptide-1 receptor agonist and basal insulin combination treatment
for the management of type 2 diabetes: a systematic review and
meta-analysis. Lancet 2014; 20: 2228–2234.
13 DeVries JH, Bain SC, Rodbard HW, Seufert J, D’Alessio D,
Thomsen AB et al. on behalf of the Liraglutide-Detemir Study

8

16

17

18

19
20

21

22

23

Group. Treatment in type 2 diabetes with liraglutide followed by
randomized addition of basal insulin prompted by A1C targets.
Diabetes Care 2012; 35: 1446–1454.
Mathieu C, Rodbard HW, Cariou B, Handelsman Y, PhilisTsimikas A, Francisco AM et al. BEGIN: VICTOZA ADD-ON
(NN1250-3948) study group. A comparison of adding liraglutide
versus a single dose of insulin aspart to insulin degludec in subjects
with type 2 diabetes (BEGIN: VICTOZA ADD-ON). Diabetes
Obes Metab 2014; 16: 636–644.
Gough SC, Bode B, Woo V, Rodbard HW, Linjawi S, Poulsen P
et al. Efficacy and safety of a fixed-ratio combination of insulin
degludec 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: 885–983.
Buse JB, Vilsbøll T, Thurman J, Blevins TC, Langbakke IH,
Bøttcher SG et al. Contribution of liraglutide in the fixed-ratio
combination of insulin degludec and liraglutide (IDegLira). Diabetes Care 2014; 37: 2926–2933.
Gough SC, Bode BW, Woo VC, Rodbard HW, Linjawi S, Zacho M
et al. One-year efficacy and safety of a fixed combination of insulin
degludec and liraglutide in patients with type 2 diabetes: results of a
26-week extension to a 26-week main trial. Diabetes Obes Metab
2015; 17: 965–973.
World Medical Association. Declaration of Helsinki. Ethical
Principles for Medical Research Involving Human Subjects. Last
amended by the 59th WMA Assembly. Seoul. October 2008.
International Conference on Harmonisation.ICH Harmonised Tripartite Guideline. Good Clinical Practice. 01 May 1996.
Onishi Y, Iwamoto Y, Yoo SJ, Clauso P, Tamer SC, Park S. Insulin
degludec compared with insulin glargine in insulin-na€ıve patients
with type 2 diabetes: A 26-week, randomized, controlled, PanAsian, treat-to-target trial. J Diabetes Investig 2013; 4: 605–612.
Philis-Tsimikas A, Del Prato S, Satman I, Bhargava A, Dharmalingam M, Skjøth TV et al. Effect of insulin degludec versus
sitagliptin in patients with type 2 diabetes uncontrolled on oral
antidiabetic agents. Diabetes Obes Metab 2013; 15: 760–766.
Riddle MC, Rosenstock J, Gerich J and on behalf of the Insulin
Glargine 4002 Study Investigators. The treat-to-target trial: randomized addition of glargine or human NPH insulin to oral therapy
of type 2 diabetic patients. Diabetes Care 2003; 26: 3080–3086
Novo Nordisk. Xultophy Summary of Product Characteristics. 2014.
Available at https://www.medicines.org.uk/emc/medicine/29493.

Supporting Information
Additional Supporting Information may be found in the
online version of this article:
Table S1. Number of randomized participants by country.
Table S2. Inclusion and exclusion criteria.
Table S3. Titration algorithm.
Table S4. Models of glucose meters used (all Abbott Diabetes
Care).
Table S5. Sensitivity analyses of the primary endpoint.
Table S6. Daily sulphonylurea dose at screening.
Table S7. Adverse events related to trial product.
Table S8. Rates of nausea, vomiting and diarrhoea.
Table S9. Treatment emergent serious adverse events by
systems organ class.
Figure S1. Percentage of participants reporting nausea by
week.

ª 2016 Diabetes UK

