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Aim: To evaluate the efficacy and safety of adding insulin degludec (IDeg) to treatment in patients with type 2 diabetes receiving liraglutide and
metformin and qualifying for treatment intensification because of inadequate glycaemic control.
Methods: In this 26-week, double-blind trial, patients who still had inadequate glycaemic control after a 15-week run-in period with initiation and
dose escalation of liraglutide to 1.8 mg in combination with metformin (≥1500 mg) were randomized to addition of once-daily IDeg (‘IDeg add-on to
liraglutide’ arm; n= 174) or placebo (‘placebo add-on to liraglutide’ arm; n= 172), with dosing of both IDeg and placebo based on titration guidelines.
Results: At 26 weeks, the mean change in glycated haemoglobin level was greater in the IDeg add-on to liraglutide arm (−1.04%) than in the placebo
add-on to liraglutide arm (−0.16%; p< 0.0001). Similarly, the mean fasting plasma glucose reduction was greater, and self-measured plasma glucose
values were lower at all eight time points, with IDeg add-on versus placebo add-on (both p< 0.0001). At 26 weeks, the IDeg dose was 51 U (0.54 U/kg).
During the run-in period with liraglutide, body weight decreased by ∼3 kg in both groups. After 26 weeks, the mean change was +2.0 kg (IDeg add-on
to liraglutide) and −1.3 kg (placebo add-on to liraglutide). Confirmed hypoglycaemia rates were low in both groups, although higher with IDeg than
with placebo (0.57 vs. 0.12 episodes/patient-years of exposure; p= 0.0002). Nocturnal confirmed hypoglycaemia was infrequent in both groups, with no
episodes of severe hypoglycaemia, and no marked differences in adverse events with either treatment approach.
Conclusion: The addition of liraglutide and IDeg to patients sub-optimally treated with metformin and liraglutide and requiring treatment intensification
was found to be effective and well-tolerated.
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Introduction
Current guidelines on the management of type 2 diabetes (T2D)
recommend metformin as the initial pharmacological therapy,
followed by combination therapy with other oral antihyper-
glycaemic agents, glucagon-like peptide-1 (GLP-1) receptor
agonists (RAs) or insulin [1,2]. In patients who do not achieve
control with metformin, one possible strategy is to add a GLP-1
RA, followed by a basal insulin analogue if required [3,4].
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GLP-1 RAs and basal insulin address different but comple-
mentary physiological approaches to treating hyperglycaemia.
GLP-1 RAs mimic the effect of native GLP-1 by stimulat-
ing insulin secretion in response to the absorption of orally
ingested glucose (the so-called incretin effect) [5]. Treatment
with GLP-1 RAs benefits both postprandial and fasting plasma
glucose (FPG) levels. Basal insulin addresses insufficient pan-
creatic 𝛽-cell function in T2D by providing a constant con-
centration of insulin over an extended period, resulting in
improved FPG control. In addition, the weight-lowering effect
of GLP-1 RAs may limit the weight gain associated with
insulin [3].

Liraglutide is a long-acting, once-daily GLP-1 RA that offers
efficacious glycaemic control with minimal risk of hypogly-
caemia accompanied by weight loss. Its efficacy and safety
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across the continuum of T2D was demonstrated in the LEAD
programme of phase III clinical trials [6–13].

Insulin degludec (IDeg) is a once-daily basal insulin ana-
logue with a long duration of action [14]. In randomized con-
trolled trials, IDeg was as effective in achieving glycaemic con-
trol in T2D as insulin glargine, with fewer episodes of nocturnal
hypoglycaemia [15–22].

The aim of the present study (BEGIN: ADD TO GLP-1)
was to determine the efficacy and safety of the addition
of IDeg, compared with placebo, in patients who had not
reached the glycated haemoglobin (HbA1c) target of <7.0%
(<53 mmol/mol) with metformin and maximum-dose lira-
glutide (1.8 mg).

Methods
A detailed description of the methods is given in the Supporting
Information (Appendix S1).

Trial Design and Participants

This was a randomized (1 : 1), parallel-group, double-blind,
multinational, controlled trial with a 15-week run-in phase, fol-
lowed by a 26-week core phase. Patients were eligible if they
were aged ≥18 years and had T2D not previously treated with
insulin and a body mass index (BMI) ≤45 kg/m2. Patients had
to be receiving ongoing therapy with metformin± a sulphonyl-
urea, glinide, a dipeptidyl peptidase-4 inhibitor or exenatide
(twice daily only; details of regimens are provided in Table
S1, Supporting Information), and had to have an HbA1c level
of 7.5–10.0% (58–86 mmol/mol) inclusive (patients on met-
formin monotherapy) or 7.0–9.0% (53–75 mmol/mol) inclu-
sive (patients on metformin combination therapy). At entry
into the run-in period, all previous antihyperglycaemic ther-
apies except for metformin were discontinued. Key exclusion
criteria were: a calcitonin level ≥50 ng/l; a history of chronic
pancreatitis or idiopathic acute pancreatitis; and a current
or past malignant neoplasm (except basal cell and squamous
cell carcinoma).

Treatment

During the 15-week run-in period, liraglutide was initiated
at 0.6 mg daily and increased to 1.8 mg daily over 2 weeks as
recommended in the prescribing information [23]. Metformin
was continued at ≥1500 mg daily or the maximum tolerated
dose (Figure 1). During run-in and treatment, the daily doses
of metformin and liraglutide (after the dose increase to 1.8 mg)
were to remain unchanged. Patients were discontinued during
run-in if they could not tolerate liraglutide 1.8 mg daily.

After completion of run-in, patients whose HbA1c was
still 7.0–9.0% (53–75 mmol/mol) were randomized to receive
IDeg 10 U or placebo once daily subcutaneously in addition to
liraglutide and metformin. IDeg was adjusted according to a
titration guideline (Figure 1), aiming at self-measured plasma
glucose (SMPG) values of 4.0–5.0 mmol/l. Patients receiving
placebo followed the same titration guideline, with placebo dis-
pensed from an identical pen and measured in ‘dummy units’
as if it were insulin. Withdrawal criteria were prescribed in case
of hyperglycaemia (Appendix S1, Supporting Information).

Endpoints and Assessments

The primary endpoint was change from baseline in HbA1c
after 26 weeks of randomized treatment. Secondary efficacy
endpoints at 26 weeks included: change in FPG; percentage
of responders achieving HbA1c <7.0% (<53 mmol/mol); and
change from baseline in the following: mean pre-breakfast
SMPG measurements used for titration of IDeg/placebo dose,
8-point SMPG profile, and mean of the 8-point profile. Changes
from baseline in body weight and health-related quality of life
(HRQoL), and dose of IDeg/placebo, were also assessed.

Safety assessments included adverse events (AEs), hypo-
glycaemic episodes and changes from baseline in clinical
evaluations and central laboratory assessments. Confirmed
hypoglycaemic episodes included asymptomatic and symp-
tomatic episodes confirmed by a measured plasma glucose
value <3.1 mmol/l or severe episodes requiring assistance.
Hypoglycaemic episodes occurring from 00:01 to 05:59 hours
(inclusive) were classified as nocturnal.

Prespecified medical events of special interest included
thyroid disease, any confirmed episode of calcitonin levels
≥20 ng/l, all neoplasms (excluding thyroid neoplasms), pan-
creatitis or clinical suspicion of pancreatitis, lipase and/or
amylase >3× upper limit of normal range, and AEs leading
to withdrawal (for a full list see Table S2, Supporting Infor-
mation). Selected AEs as follows underwent adjudication
by an independent External Adjudication Committee: neo-
plasms; thyroid disease; all types of stroke; acute coronary
syndrome; hospitalization for unstable angina pectoris; all
types of myocardial infarction; and fatal events.

Statistical Analysis

The sample size required to meet the primary objective with
≥90% power, using an assumed mean treatment difference of
0.4% and an estimate for the standard deviation (s.d.) of 1.1%
for HbA1c (based on previous phase III trials in patients with
T2D) was calculated as 320 participants.

Changes from baseline in HbA1c, FPG, mean of the 8-point
SMPG profile, mean pre-breakfast SMPG and HRQoL scores
were analysed using analysis of covariance, with treatment, sex
and region as fixed factors, and age and baseline value of the
relevant variable as covariates. For change in HbA1c, supe-
riority was to be considered confirmed if the upper bound
of the two-sided 95% confidence interval (CI) was below
0%. The percentages of responders achieving HbA1c <7.0%
[<53 mmol/mol] were analysed based on a logistic regression
model using the same fixed factors and covariates.

The number of treatment-emergent hypoglycaemic episodes
was analysed using a negative binomial regression model
with a log-link function and the logarithm of the time
period for which a hypoglycaemic episode is considered
treatment-emergent as offset. The model included treatment,
sex and region as fixed factors, and age as a covariate. Other
safety data were compared using descriptive statistics.

Analyses of all efficacy endpoints and hypoglycaemia were
based on the full analysis set (all randomized patients). Safety
endpoints were summarized using the safety analysis set (all
patients receiving at least one dose of study drug). Missing val-
ues were imputed using the last observation carried forward
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Figure 1. Trial design. FPG, fasting plasma glucose; HbA1c, glycated haemoglobin; IDeg, insulin degludec; Lira, liraglutide; Met, metformin; SMPG,
self-measured plasma glucose; V, visit.

method, as recommended in US Food and Drug Administra-
tion (FDA) guidance [24].

Results
Patient Disposition and Characteristics

Of 1504 patients screened, 970 met the selection criteria and
entered the run-in period (Figure 2). During the run-in period,
389 patients (40% of those who entered run-in) reached an
HbA1c level of <7.0% (<53 mmol/mol); among these, 181
patients had previously been treated with metformin only,
and 208 had been treated with combination therapy. After the
run-in, the 346 patients meeting HbA1c eligibility criteria were
randomized to receive IDeg (n= 174) or placebo (n= 172),
both added on to liraglutide 1.8 mg and metformin. Of these,
173 and 170 patients, respectively, received at least one dose of
study drug, and 160 and 131 patients, respectively, completed
the study. The withdrawal rate was greater with placebo (23.8%)
than with IDeg (8.0%; Figure 2).

The characteristics of the two study groups were well
matched at week 0 of the study (i.e. after the run-in period;
Table 1). The two study groups were also generally well
matched with regard to antihyperglycaemic treatment at
screening (Table S1, Supporting Information). At screening,
∼50% of patients were receiving a combination of metformin
and sulphonylurea, and 30% metformin only.

The 389 patients who successfully achieved an HbA1c level
<7.0% (<53 mmol/mol) during run-in had the following
characteristics at initial screening (week –16): mean (s.d.)
HbA1c 8.1 (0.7)% [65 (8) mmol/mol], weight 95.9 (17.7) kg,

BMI 33.6 (5.5) kg/m2 and duration of diabetes 7.9 (5.3) years.
Values for the patients who did not achieve HbA1c levels
<7.0% and were randomized were similar: HbA1c 8.3 (0.7)%
[67 (8) mmol/mol], weight 95.4 (18.6) kg, and BMI 33.2
(5.5) kg/m2. Only duration of diabetes differed: 9.5 (5.6) years.

Glycaemic Control

The observed mean (s.d.) change in HbA1c values from base-
line to week 26 was −1.04 (0.89) percentage points with IDeg
and−0.16 (0.86) percentage points with placebo, both on a con-
tinued background of liraglutide and metformin (HbA1c values
over time are shown in Figure 3a). This resulted in an estimated
treatment difference (ETD) of −0.92% (95% CI −1.10; −0.75;
p< 0.0001). Thus, treatment with IDeg was confirmed to be
superior to placebo for reduction in HbA1c.

At 26 weeks, 77.6% of patients receiving IDeg and 35.5% of
those receiving placebo had achieved an HbA1c level <7.0%
(<53 mmol/mol); the likelihood of achieving HbA1c <7.0%
was significantly higher for participants in the IDeg add-on
group [odds ratio 7.79 (95% CI 4.57; 13.27); p< 0.0001].

The mean reduction from baseline in FPG at week 26 was
greater with IDeg than with placebo [ETD –2.55 mmol/l (95%
CI −3.07; −2.02); p< 0.0001 (Figure 3b)].

After 26 weeks, pre-breakfast SMPG values were significantly
lower with IDeg than with placebo [ETD –2.34 mmol/l (95%
CI −2.67; −2.01); p< 0.0001, for the mean SMPG levels used
for dose adjustment (Figure S1, Supporting Information)]. At
26 weeks, plasma glucose levels at all eight time points were
significantly lower with IDeg versus placebo (p< 0.0001; Figure
S2, Supporting Information). The mean of the 8-point SMPG
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Figure 2. Patient disposition. AE, adverse event; FAS, full analysis set; HbA1c, glycated haemoglobin; IDeg, insulin degludec; Lira, liraglutide; SAS,
safety analysis set. FAS: all randomized patients. SAS, all patients receiving at least one dose of study drug. aDuring the run-in period patients were
ineligible for randomization for the following reasons: AE, n= 76; non-compliance with protocol, n= 29; randomization criteria (including HbA1c <7.0%
[<53 mmol/mol]), n= 426; withdrawal criteria, n= 2; other, n= 91. bDuring the treatment phase: withdrawals due to ‘other’ reasons were caused by
erroneous randomization, inefficient therapy (only in placebo+ liraglutide group) and personal reasons such as patient not able to attend visits or unspecified
withdrawn consent.

Table 1. Baseline characteristics of participants randomized at week 0.

Characteristic
IDeg add-on
to liraglutide

Placebo add-on
to liraglutide

(n= 174) (n= 172)

Female/male, % 43.7/56.3 39.5/60.5
Race: white/black/

Asian/other, %
80.5/12.6/5.2/1.7 87.8/6.4/2.3/3.5

Ethnicity: Hispanic or
Latin American, %

9.8 11.0

Age, years 57.0 (±10.0) 57.3 (±9.4)
Weight, kg 90.7 (±18.2) 94.0 (±19.1)
BMI, kg/m2 32.0 (±5.7) 32.4 (±5.4)
Duration of diabetes,

years
9.7 (±5.8) 9.3 (±5.4)

HbA1c, % 7.6 (±0.6) 7.6 (±0.6)
HbA1c*, mmol/mol 59.6 59.6
FPG

mmol/l 8.7 (±2.1) 9.1 (±2.2)
mg/dl 156.2 (±37.8) 164.0 (±39.5)

BMI, body mass index; FPG, fasting plasma glucose; HbA1c, glycated
haemoglobin; IDeg, insulin degludec.
Data are mean± standard deviation unless otherwise indicated.
*Calculated values.

profile was significantly lower at week 26 with IDeg versus
placebo, with an ETD of –1.95 mmol/l (95% CI −2.29; −1.60;
p< 0.0001).

Other Assessments

Physical and mental HRQoL patient-reported outcome
scores changed marginally in both treatment groups, with

no statistically significant differences between groups from
baseline to week 26.

At screening, body weight in patients subsequently random-
ized to IDeg [mean (s.d.) 93.7 (18.1) kg] was lower than in
those subsequently randomized to placebo [97.2 (19.0) kg];
mean body weight decreased by ∼3 kg during the liraglutide
run-in in both groups (Figure 3c). During randomized treat-
ment, mean body weight increased by 2.0 kg in the IDeg group
and decreased by 1.3 kg in the placebo group.

The mean dose of IDeg and placebo was 10 U (0.11 U/kg)
at baseline in both groups. Mean doses increased steadily
during the initial weeks in both groups, but to a greater
extent with placebo (Figure S3, Supporting Information). After
10–12 weeks of treatment, the increase in mean daily dose
of IDeg levelled off, reaching 51 U (0.54 U/kg) at week 26.
The dose of placebo continued to increase and reached 105 U
(1.18 U/kg) at week 26.

Safety Endpoints

Hypoglycaemia. The number of patients experiencing con-
firmed hypoglycaemia during randomized treatment was
higher with IDeg (17.3%) than with placebo (4.7%; Table S3,
Supporting Information). The rate of confirmed hypoglycaemia
was significantly higher with IDeg [0.57 episodes/patient-years
of exposure (PYE)] than with placebo [0.12 episodes/PYE;
p= 0.0002 (Figure 3d)]. No severe hypoglycaemia was
reported during the randomized treatment period. The pro-
portion of patients with, and the rates of, nocturnal confirmed
hypoglycaemia episodes during randomized treatment were
low, at 1.7% (0.05 episodes/PYE) with IDeg and 1.2% (0.03
episodes/PYE) with placebo (not significant).
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Figure 3. (a) Glycated haemoglobin (HbA1c), (b) fasting plasma glucose (FPG), (c) body weight and (d) hypoglycaemia over time. (FPG values were not
available for week −16.) CI, confidence interval; ETD, estimated treatment difference; FPG, fasting plasma glucose; IDeg, insulin degludec; Lira, liraglutide;
n, number of patients with events; Rate, number of events per patient-year of exposure; % patients, proportion of patients with events. HbA1c and FPG
are mean values± standard error (s.e.). Full analysis set: last observation carried forward. Comparisons: estimates adjusted for multiple covariates. Body
weight (mean values± s.e.) and hypoglycaemia are safety analysis set. The statistical comparisons for hypoglycaemia are based on the full analysis set.

During the run-in period, plasma-glucose-confirmed
non-severe hypoglycaemia was reported by six patients (1.7%).
Three episodes of severe hypoglycaemia were reported in
two individuals: one episode with a blood glucose level of
2.2 mmol/l in a female patient later randomized to IDeg,
who subsequently withdrew because of non-compliance that
was not further described; and two episodes that were not
supported by blood glucose measurements, occurring in one
female patient who was considered ineligible for randomiza-
tion because she was not testing blood glucose during possible
hypoglycaemic events.

Adverse Events. Adverse events reported by ≥5% of patients
during the run-in period were primarily gastrointestinal, with
no unexpected clustering of events. Rates of diarrhoea and
vomiting were low in both phases. The incidence of nausea
during run-in was 27.2 and 22.9% for participants subsequently
randomized to IDeg or placebo, respectively, but decreased
to 4.6 and 3.5%, respectively, during the randomized period.

During run-in, 76 patients withdrew because of AEs, of whom
57 withdrew because of gastrointestinal AEs.

During the randomized period, the proportion of
patients reporting treatment-emergent AEs and the rates
of treatment-emergent AEs were similar in the two groups
(Table S4, Supporting Information). Proportions reporting
treatment-emergent AEs were 55% (IDeg add-on to liraglu-
tide) and 52% (placebo add-on to liraglutide), and rates were
344 and 335 events per 100 PYE, respectively. The most fre-
quently reported AEs were nasopharyngitis, diarrhoea and
elevated lipase. Serious AEs were reported by 3.5% of IDeg
patients and 5.3% of placebo patients; no deaths were reported.
The proportion of patients who withdrew from the trial because
of AEs was 2.9% (IDeg) and 1.7% (placebo).

Medical events of special interest were few, with no differ-
ence between treatment groups. No pancreatitis or pancreatic
neoplasms were reported over the entire trial period, including
run-in, and all pancreas-related AEs were non-serious. Mean
amylase and lipase values increased in both groups, with wide
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fluctuations between individual patients. Two patients with-
drew from the trial because of elevated amylase and lipase val-
ues (both in the IDeg group). Two patients were withdrawn
because of increased calcitonin values (Appendix S1, Support-
ing Information). Calcitonin levels normalized after 3 weeks in
one individual; the other had a normal thyroid on examina-
tion, and continued to have elevated calcitonin levels. Further
information on pancreas- and thyroid-related AEs is available
in Appendix S1, Supporting Information. Treatment-emergent
neoplasms were identified in four participants by the Exter-
nal Adjudication Committee (two in each group); none were
considered related to study drugs (Table S5, Supporting Infor-
mation). No event was confirmed by the External Adjudication
Committee as a major adverse cardiovascular event.

No clinically relevant differences in mean blood pressure
between the two groups were seen at screening or end of treat-
ment. From week 0 to week 26, mean blood pressure decreased
slightly in both treatment groups; mean pulse increased slightly
with IDeg (2.5 beats/min) but remained almost unchanged with
placebo (0.6 beats/min).

Discussion
In the present study we evaluated the sequential addition of
a GLP-1 RA, liraglutide, to metformin, followed by either a
basal insulin, IDeg, or placebo in patients requiring treatment
intensification after treatment with liraglutide. Adding IDeg
resulted in the majority of patients reaching the glycaemic
goal within 6 months. HbA1c and FPG levels fell significantly
more in patients who received add-on IDeg than in those who
received add-on placebo. After 26 weeks, 78% of the patients
receiving IDeg had achieved HbA1c <7.0% (<53 mmol/mol)
versus 36% of patients with placebo. In comparison, a 43%
response rate was reported in a study evaluating the addition of
insulin detemir to liraglutide plus metformin in patients with
T2D and HbA1c levels ≥7.0% (≥53 mmol/mol) [25].

Rates of plasma-glucose-confirmed hypoglycaemia were
higher with IDeg versus placebo (events/PYE: 0.57 vs. 0.12,
respectively); rates of nocturnal confirmed hypoglycaemia
were low in both treatment groups (higher with IDeg but not
statistically significant). The reduction in HbA1c and FPG
observed with IDeg was not accompanied by severe hypogly-
caemia. The rates observed are relatively low for insulin-treated
patients when compared with other IDeg trials in the phase
IIIa programme (BEGIN). In two trials, confirmed hypogly-
caemia rates (using the definition used in the present study) in
previously insulin-naïve patients were 1.2 and 1.5 events/PYE
with IDeg and 1.4 and 1.9 events/PYE with insulin glargine,
respectively, used at similar insulin dose levels to those in the
present study (0.53 and 0.59 U/kg for IDeg, and 0.60 U/kg for
insulin glargine in both trials) [15,18].

The present study also confirmed the efficacy of liraglu-
tide as add-on to metformin [6]: among the 624 patients inel-
igible for randomization after the run-in period, 389 [62%;
40% of all 970 run-in patients (Figure 2)] had reached HbA1c
<7.0% (<53 mmol/mol) with the addition of liraglutide. This is
a notable result given that, among these 389 patients, 208 (53%)
had discontinued an additional oral antihyperglycaemic drug

or twice-daily exenatide from their metformin combination
therapy before entering the run-in phase. In the present trial,
patients also lost ∼3 kg during the run-in period and there was
no unexpected clustering of AEs. The low incidence of hypo-
glycaemia during run-in is consistent with rates observed in the
LEAD development programme for liraglutide, and specifically
in LEAD-2 [6].

Patients who successfully reached HbA1c levels <7.0%
(<53 mmol/mol) at the completion of the run-in period had
a mean HbA1c of 8.1% (65 mmol/mol) compared with 8.3%
(67 mmol/mol) in those who did not reach target, and a shorter
disease duration of 7.9 years (vs. 9.5 years), while mean weight
and BMI did not differ.

A run-in period of 15 weeks was chosen to allow the initi-
ation and dose escalation of liraglutide to the maximum dose
of 1.8 mg daily. This was long enough to identify a population
qualifying for treatment intensification in accordance with cur-
rent guidelines [1], while also avoiding a confounding effect of
any additional increase in dose of liraglutide during the trial. In
order to justify the addition of IDeg or placebo, only patients
who failed to reach the glycaemic target on the highest dose of
liraglutide (1.8 mg), and therefore needed treatment intensifi-
cation, were included.

Weight increased slowly over 26 weeks in patients receiving
IDeg, by a mean of 2.0 kg; however, final mean weight did
not reach the pre-run-in value, suggesting that the weight
gain associated with insulin may have been mitigated by the
concomitant use of liraglutide. In this regard, it is of interest to
note the results of a recent study, BEGIN VICTOZA ADD-ON,
which employed IDeg and liraglutide in the opposite sequence
to that used in the present study [26]. Patients with HbA1c
>7.0% (>53 mmol/mol) after 104 weeks of treatment with
metformin+ IDeg were randomized to add either liraglutide
once daily (dose-escalated to 1.2 or 1.8 mg) or insulin aspart
once daily (starting at 4 U and titrated as needed). The mean
weight change at 26 weeks was−2.8 kg (liraglutide) and+0.9 kg
(insulin aspart; p< 0.0001). While the patients in this study had
more advanced diabetes, and the comparator group included a
prandial insulin, both studies show a weight-mitigating effect
of liraglutide administered together with IDeg.

In the placebo group, HbA1c remained more or less stable
[mean value decreased from 7.6 to 7.5% (60–58 mmol/mol)]
and weight decreased from 94.2 to 92.7 kg. These favourable
results can be attributed to ongoing treatment with liraglutide.

In the present study, there were no confirmed cases of pan-
creatitis or pancreatic cancer. Other AEs reported in this study
were as expected considering the component drugs of the reg-
imen, and patterns of AEs were similar in the two treatment
groups. The AEs reported during the run-in period were pri-
marily gastrointestinal-related, as was seen in the liraglutide
development programme [5], but the relatively high incidence
of these gastrointestinal AEs decreased over time, as has previ-
ously been reported with GLP-1 RAs [25].

The present carefully designed study had the advantage of
being double-blinded, unlike many studies using insulin. Lim-
itations include the fact that placebo rather than an active drug
was the comparator; this was decided so that the absolute effect
of adding IDeg to liraglutide could be assessed, in line with
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FDA guidance that phase III studies of investigational agents
as add-on therapy are typically designed as placebo-controlled
superiority or active-controlled non-inferiority trials [24].
Other limitations were the fact that only patients able to tol-
erate the maximum dose of liraglutide were randomized, and
the withdrawal rate in the placebo add-on to liraglutide arm
was notably greater than that in the IDeg add-on to liraglutide
arm – driven in part by withdrawals as a result of inefficient
therapy in the placebo arm.

In conclusion, physicians can now choose from a number of
strategies that involve the complementary actions of a GLP-1
RA and basal insulin, according to the individual patient’s
needs: GLP-1 RA followed by basal insulin; or basal insulin
followed by GLP-1 RA; or use of the two in combination.
In this multicentre, randomized, placebo-controlled trial, the
sequential addition of a GLP-1 RA, liraglutide, followed by a
basal insulin, IDeg, to patients with T2D requiring treatment
intensification was found to be an effective and well-tolerated
treatment regimen.
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