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Abstract Insulin degludec/liraglutide (Xultophy�), a

fixed-ratio combination of an ultra-long-acting insulin

analogue and a glucagon-like protein-1 (GLP-1) receptor

agonist, is available in the EU for the management of

inadequately controlled type 2 diabetes. Once-daily sub-

cutaneous insulin degludec/liraglutide as add-on therapy to

oral antidiabetics was effective and generally well tolerated

in adults with inadequately controlled type 2 diabetes in

several well designed 26-week phase III trials. In insulin-

naive patients, add-on insulin degludec/liraglutide provided

significantly greater improvements in glycated haemoglo-

bin (HbA1c) levels than add-on insulin degludec, liraglutide

or placebo, or unchanged GLP-1 receptor agonists (i.e.

liraglutide or exenatide). In the extension of one of these

trials, the efficacy of add-on insulin degludec/liraglutide

was maintained for a total of 52 weeks. In insulin-experi-

enced patients, add-on insulin degludec/liraglutide was

significantly more effective with regard to improvements in

HbA1c levels than add-on insulin degludec (at equivalent

doses) or ongoing insulin glargine therapy. Add-on insulin

degludec/liraglutide was associated with a lower incidence

of confirmed hypoglycaemia than add-on insulin degludec

in insulin-naive patients or ongoing insulin glargine in

insulin-experienced patients, and a lower initial rate of

nausea than add-on liraglutide. Thus, once-daily subcuta-

neous insulin degludec/liraglutide is a useful add-on ther-

apy option for adult patients with inadequately controlled

type 2 diabetes.

Insulin degludec/liraglutide in type 2 diabetes: a

summary

Fixed-ratio combination of an ultra-long-acting

insulin analogue (insulin degludec) and a glucagon-

like protein-1 (GLP-1) receptor agonist (liraglutide)

As add-on therapy in insulin-naive patients, provides

better glycaemic control than add-on insulin

degludec, liraglutide or placebo, or unchanged

GLP-1 receptor agonists

In insulin-experienced patients, provides better

glycaemic control than add-on insulin degludec or

ongoing insulin glargine

Associated with significantly favourable changes in

bodyweight compared with add-on insulin degludec

or ongoing insulin glargine

Generally well tolerated, with a tolerability profile

that is consistent with its individual components

Lower risk of hypoglycaemia than with add-on

insulin degludec in insulin-naive patients or ongoing

insulin glargine in insulin-experienced patients
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1 Introduction

Type 2 diabetes is a chronic disease that is characterized by

decreased insulin secretion, hyperglucagonaemia, elevated

hepatic glucose output, and insulin resistance, which ulti-

mately results in hyperglycaemia [1, 2]. As the disease

progresses, treatment intensification is often required to

achieve and maintain adequate glycaemic control [1, 3].

Basal insulin analogues (e.g. insulin degludec, insulin

detemir and insulin glargine) are designed to provide

continuous, stable insulin exposure, with minimal vari-

ability in glucose-lowering effect to reduce the risk of

hypoglycaemia [3, 4]. Gut-derived incretin hormones,

including glucagon-like protein-1 (GLP-1) and gastric

inhibitor polypeptide, are released after a meal and act in

glucose-dependent manner to stimulate insulin secretion

and suppress glucagon production [5, 6]. GLP-1 receptor

agonists (e.g. liraglutide and exenatide) improve glycaemic

control by decreasing fasting plasma glucose (FPG) and

postprandial glucose (PPG) levels, and are associated with

a low risk of hypoglycaemia [7]. When used in combina-

tion, basal insulins and GLP-1 receptor agonists display

complementary mechanisms of action with regard to

improving glycaemic control, which may offset their

individual limitations [8].

Insulin degludec/liraglutide (Xultophy�) is a fixed-ratio

combination of an ultra-long-acting basal insulin analogue

and a GLP-1 receptor agonist that is available for the

treatment of adults with inadequately controlled type 2

diabetes in the EU [9]. This article reviews the pharma-

cological, therapeutic efficacy and tolerability data relevant

to the use of subcutaneous once-daily insulin degludec/

liraglutide as add-on therapy in these patients. Where

required, results were converted to SI units using

established conversion factors.

2 Pharmacodynamic Properties of Insulin
Degludec/Liraglutide

Insulin degludec and liraglutide have complementary

mechanisms of action, which, when combined as fixed-

ratio insulin degludec/liraglutide, provide sustained low-

ering of FPG levels and PPG levels after all meals, thereby

improving glycaemic control [9]. This stable glucose-

lowering profile allows for once-daily administration of

insulin degludec/liraglutide without regard for food [9].

Insulin degludec is an ultra-long-acting basal insulin

analogue that binds to insulin receptors on muscle and

fat cells, acting as a full agonist to facilitate glucose

uptake and inhibit hepatic glucose output [9, 10].

Liraglutide is an analogue of human GLP-1 that binds to

and activates G protein-coupled GLP-1 receptors on the

surface of pancreatic b-cells [9, 11]. When blood glucose

levels are high, liraglutide causes dose-dependent insulin

release and simultaneously lowers inappropriately ele-

vated glucagon secretion [9, 11]. As blood glucose levels

decrease, liraglutide reduces insulin secretion and no

longer inhibits glucagon release [9]. As well as further

lowering blood glucose through a slight delay in gastric

emptying, liraglutide acts to reduce hunger and lower

energy intake, thereby decreasing bodyweight and body

fat mass [9, 11].

In a substudy of the DUAL-I trial (Sect. 4.1.1), 260

insulin-naive patients with inadequately controlled type 2

diabetes (despite metformin ± pioglitazone treatment)

underwent a 4-h standardized meal test at baseline and

26 weeks [12]. After 26 weeks’ treatment, insulin secretion

during the meal test was significantly (p = 0.048) higher in

the insulin degludec/liraglutide than the insulin degludec

group (33.8 vs. 25.7 pmol/mmol); however, the difference

in insulin secretion between the insulin degludec/liraglutide

and liraglutide groups was not significant. Postprandial

glucagon levels with add-on insulin degludec/liraglutide

were significantly (p = 0.003) lower than with add-on

liraglutide [estimated between-group difference (BGD)

-1.54 pmol/L], but were not significantly different to those

observed with add-on insulin degludec [12].

In the DUAL-I trial, add-on insulin degludec/liraglutide

for 26 weeks resulted in reductions in mean systolic blood

pressure (BP) of 1.8 mmHg from baseline in insulin-naive

patients, compared with 0.7 mmHg for add-on insulin

degludec and 2.7 mmHg for add-on liraglutide [9]. In the

DUAL-II trial in insulin-experienced patients with inade-

quately controlled type 2 diabetes (Sect. 4.2.1), reductions

in mean systolic BP were significantly (p = 0.0028)

greater with add-on insulin degludec/liraglutide

(5.4 mmHg) than add-on insulin degludec (1.7 mmHg) [9].

At week 26 in DUAL-I, there was a significantly

(p\ 0.0001) greater mean increase in pulse rates from

baseline with add-on insulin degludec/liraglutide than add-

on insulin degludec (estimated BGD 3.2 beats/min),

although there was no significant difference between the

insulin degludec/liraglutide and liraglutide groups (esti-

mated BGD -0.2 beats/min) [13].

Pharmacodynamic interaction studies with insulin

degludec/liraglutide have not been carried out; however,

there are a number of medications that influence glucose

metabolism which may require dosage adjustment of the

fixed-ratio combination [9].
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3 Pharmacokinetic Properties of Insulin Degludec/
Liraglutide

Insulin degludec/liraglutide has a pharmacokinetic profile

that is consistent with once-daily dosing, with steady-state

concentrations of insulin degludec and liraglutide being

reached after 2–3 days of administration [9]. The

bioequivalence of insulin degludec/liraglutide and its

individually administered components was established in a

single-dose study in healthy volunteers [14]. In a popula-

tion pharmacokinetic analysis of data from the DUAL-I

trial in type 2 diabetic patients (Sect. 4.1.1) [n = 1549],

there were no clinically relevant changes in dose propor-

tionality for the individual components of insulin degludec/

liraglutide, and the effects of covariates (e.g. bodyweight)

on exposure were consistent with previous data for insulin

degludec and liraglutide [14].

After subcutaneous injection, insulin degludec forms a

depot of soluble multihexamers in the subcutaneous tissue,

from which insulin degludec monomers are slowly and

continuously absorbed into the circulation [9, 10]. Simi-

larly, liraglutide self-associates after subcutaneous adminis-

tration into a heptameric structure that delays its

absorption and prevents enzymatic degradation by neutral

endopeptidase and dipeptidyl peptidase-4 (DPP-4) [9, 11].

After subcutaneous injection, liraglutide has an absolute

bioavailability of &55 % and an apparent volume of dis-

tribution of 11–17 L [15]. Following intravenous adminis-

tration, liraglutide has a mean volume of distribution of

0.07 L/kg [15]. Both insulin degludec and liraglutide are

highly bound ([98 %) to plasma proteins [9].

Insulin degludec is metabolized in a similar fashion to

human insulin, with all metabolites being inactive [9]. It

has an elimination half-life (t�) of &25 h, which is inde-

pendent of dose and determined by the rate of absorption

from subcutaneous tissue [16]. The metabolism of

liraglutide is similar to that of large proteins, with no

specific organ identified as the major elimination route [9].

In the 24 h after administration of radiolabelled liraglutide

in healthy volunteers, the major plasma component was

unchanged drug, with two minor metabolites being detec-

ted (B5 and B9 % of total plasma radioactivity exposure)

[9]. The parent drug was not detected in the urine or faeces;

however, during the 6–8 days after dosing, a small pro-

portion of the radiolabelled dose was excreted in the urine

(6 %) and faeces (5 %) that corresponded to three minor

liraglutide metabolites [15]. The mean clearance of

liraglutide after a single subcutaneous dose is &1.2 L/h,

and the plasma t� is &13 h [15], which is prolonged

compared with that of endogenous GLP-1 (1.5–2 min)

[11].

In population pharmacokinetic analyses, age, gender and

ethnicity had no clinically relevant effect on the pharma-

cokinetics of insulin degludec/liraglutide [9]. Studies with the

fixed-ratio combination in paediatric patients have not been

performed [9]. Although the pharmacokinetics of insulin

degludec are not significantly affected by renal or hepatic

impairment [10], liraglutide exposure was reduced in patients

with renal or hepatic impairment compared with healthy

individuals [9]. Insulin degludec/liraglutide is not recom-

mended in patients withmoderate or severe renal impairment,

including those with end-stage renal disease, and clinical

experience in patientswith hepatic impairment is currently too

limited to recommend its use in these patients [9].

Drug interaction studies with insulin degludec/

liraglutide have not been performed; however, in vitro

studies indicate a low potential for pharmacokinetic drug

interactions related to cytochrome P450 or plasma protein

binding for both insulin degludec and liraglutide [9].

Although liraglutide is associated with a minor delay in

gastric emptying which may affect the absorption of con-

comitantly administered oral medications, studies have

demonstrated no clinically relevant delays in absorption of

these drugs. A clinically relevant interaction between

insulin degludec/liraglutide and warfarin or other coumarin

derivatives cannot be excluded, and more frequent moni-

toring of the international normalized ratio is recom-

mended after initiation of insulin degludec/liraglutide in

patients receiving these agents [9].

4 Therapeutic Efficacy of Insulin Degludec/
Liraglutide

The therapeutic efficacy of once-daily subcutaneous insulin

degludec/liraglutide as add-on therapy to oral antidiabetic

drugs (OADs) in adult patients (aged C18 years) with type

2 diabetes was established in five 26-week, randomized,

multinational, treat-to-target, phase III trials (DUAL-I [13],

-II [17], -III [18], -IV [19] and -V [20]), as well as a

26-week extension of the DUAL-I trial [21]. Data from the

DUAL-III, -IV and -V trials are from abstract

presentations.

The trials were conducted in insulin-naive (DUAL-I

[13], -III [18] and -IV [19]; Sect. 4.1) and -experienced

(DUAL-II [17] and -V [20]; Sect. 4.2) patients. Patients

had glycated haemoglobin (HbA1c) levels of 7–10 [13, 20],

7.5–10 [17] or 7–9 % [18, 19], a body mass index (BMI)
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of B40 kg/m2 [13, 22–24] or C27 kg/m2 [17], and had

been receiving previous antidiabetic treatment for

C90 days before study entry [13, 17, 22–24]. Where

specified, patients in each trial had a mean age of

55–60 years and a mean disease duration of 7–11 years

[13, 17–19]. In all trials, the primary endpoint was the

change from baseline in HbA1c levels after 26 weeks of

therapy [13, 17–19, 24]. Where specified, efficacy analyses

were based on data from the full analysis set [13, 17–19].

4.1 Insulin-Naive Patients

4.1.1 Compared with Add-on Insulin Degludec

or Liraglutide

In the open-label DUAL-I trial in patients with inade-

quately controlled diabetes, once-daily insulin degludec/

liraglutide, insulin degludec or liraglutide was added to

background therapy with metformin (±pioglitazone) [13].

After 26 weeks’ treatment, add-on insulin degludec/

liraglutide produced a significantly greater reduction in

mean HbA1c levels from baseline than add-on insulin

degludec or liraglutide (Table 1), reaching mean HbA1c

levels of 6.4 % with add-on insulin degludec/liraglutide vs.

6.9 and 7.0 % with add-on insulin degludec and add-on

liraglutide [13]. The criteria for noninferiority to add-on

insulin degludec [upper 95 % confidence interval (CI)

margin of 0.3 %] and superiority to add-on liraglutide

(lower 95 % CI margin of 0 %) for this endpoint were met.

Given the treat-to-target design of this study, glycaemic

control was expected to be similar with add-on insulin

degludec/liraglutide and add-on insulin degludec, and

superiority analysis for this comparison was considered to

be inappropriate. As the dosage of add-on insulin degludec/

liraglutide was capped at 50 dose steps and add-on insulin

degludec had no upper dosage limit, noninferiority of

insulin degludec/liraglutide to insulin degludec was tested

[13].

At week 26, a significantly greater proportion of patients

in the insulin degludec/liraglutide group achieved HbA1c

targets of\7.0 and B6.5 % than in the insulin degludec or

liraglutide groups (Table 1), with 81 and 70 % of add-on

insulin degludec/liraglutide recipients achieving these

HbA1c targets vs. 65 and 47 % of add-on insulin degludec

and 60 and 41 % of add-on liraglutide recipients [13].

There were significantly greater decreases in mean FPG

levels from baseline to week 26 with add-on insulin

degludec/liraglutide than add-on liraglutide, while the

BGD between the fixed-ratio combination and insulin

degludec groups was not significant (Table 1) [13]. Based

on the nine-point self-monitored blood glucose (SMBG)

profile at week 26, the reduction in the overall mean

plasma glucose level was significantly (p B 0.01) greater

with add-on insulin degludec/liraglutide than either add-on

insulin degludec or liraglutide. The reduction in mean

plasma 90 min-PPG increment after all main meals was

significantly (p\ 0.0001) greater with add-on insulin

degludec/liraglutide than add-on insulin degludec (esti-

mated BGD -0.45 mmol/L); however, the difference in

reductions in mean plasma 90 min-PPG increment between

the fixed-ratio combination and liraglutide groups was not

significant [13].

At week 26, changes in mean bodyweight from baseline

significantly favoured add-on insulin degludec/liraglutide

over add-on insulin degludec (BGD -2.22 kg); however,

there were significantly lower reductions in mean body-

weight from baseline with add-on insulin degludec/

liraglutide than with add-on liraglutide (BGD 2.44 kg)

(Table 1) [13].

The proportion of patients who achieved each of the six

composite endpoints of an HbA1c target of\7.0 or B6.5 %

without experiencing bodyweight gain and/or hypogly-

caemia was significantly (p\ 0.0001) higher with add-on

insulin degludec/liraglutide than add-on insulin degludec

[13]. For example, the most stringent composite endpoint

of an HbA1c target of B6.5 % without bodyweight gain or

hypoglycaemia was achieved by 32 % of patients in the

insulin degludec/liraglutide group compared with 9 % of

patients in the insulin degludec group (p\ 0.0001) [13].

Significantly (p\ 0.0001) more patients in the insulin

degludec/liraglutide than the liraglutide group achieved

HbA1c levels of B6.5 % without hypoglycaemia (52 vs.

40 %) [13]. Conversely, significantly (p B 0.01) more

patients in the liraglutide than the insulin degludec/

liraglutide group achieved HbA1c levels of\7.0 % without

bodyweight gain (54 vs. 46 %) and without bodyweight

gain or hypoglycaemia (52 vs. 36 %). No significant dif-

ference was observed between the insulin degludec/

liraglutide and liraglutide groups in the rates of the other

three composite endpoints [13].

At week 26, the mean daily insulin dose was 28 % lower

in patients receiving add-on insulin degludec/liraglutide

than add-on insulin degludec (38 vs. 53 U; p\ 0.0001),

and the mean daily liraglutide dose was 1.4 and 1.8 mg in

the insulin degludec/liraglutide and liraglutide groups [13].

In the 26-week DUAL-I extension, the efficacy of add-

on insulin degludec/liraglutide was maintained over

52 weeks’ treatment [21]. Add-on insulin degludec/

liraglutide recipients had significantly greater reductions in

mean HbA1c levels from baseline to week 52 than those

receiving add-on insulin degludec or liraglutide, and the

proportion of patients who achieved HbA1c levels of\7.0

and B6.5 % at study end was significantly higher in the

insulin degludec/liraglutide group than the other treatment

groups (Table 1). At week 52, the proportion of patients in

each group who achieved the six composite endpoints of an
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HbA1c target of\7.0 or B6.5 % without bodyweight gain

and/or hypoglycaemia were generally similar to those

observed after 26 weeks’ treatment [21].

Add-on insulin degludec/liraglutide was associated

with twofold greater reductions in mean FPG levels from

baseline at week 52 compared with add-on liraglutide,

although there was no significant difference in mean FPG

reductions between add-on insulin degludec/liraglutide

and add-on insulin degludec recipients (Table 1) [21]. The

overall mean nine-point SBGM profiles were reduced in

all treatment groups after 52 weeks’ treatment, and

remained significantly (p\ 0.01) lower with add-on

insulin degludec/liraglutide than add-on insulin degludec

or liraglutide. Add-on insulin degludec/liraglutide was

associated with significantly greater reductions in mean

bodyweight than add-on insulin degludec after 52 weeks’

treatment; however, patients receiving add-on liraglutide

had significantly greater reductions in mean bodyweight

than those receiving the fixed-ratio combination as add-on

therapy (Table 1). In patients receiving add-on insulin

degludec/liraglutide, the mean daily dose of insulin

degludec at week 52 was 37 % lower than in those

receiving add-on insulin degludec (39 vs. 62 U;

p\ 0.0001), and the mean daily liraglutide dose remained

22 % lower than those receiving add-on liraglutide (1.4

vs. 1.8 mg) [21].

Table 1 Efficacy of once-daily subcutaneous fixed-ratio combination of insulin degludec/liraglutide as add-on therapy to oral antidiabetic drugs

in adult patients with inadequately controlled type 2 diabetes in 26-week, phase III trials and a 26-week extension

Study (treatment

duration)

Treatment No. of

pts

Mean change from BL [BL value] Pts at target HbA1c (%)

HbA1c (%)a FPG (mmol/L)b BW (kg) \7.0 % B6.5 %

Insulin-naive patients

DUAL-I

(26 weeks) [13]

IDeg/LIRc ? MET ± PIO 833 -1.9 [8.3]**,� -3.62 [9.2]� -0.5 [87.2]** 81**,� 70**,�

IDegd ? MET ± PIO 413 -1.4 [8.3] -3.61 [9.4] 1.6 [87.4] 65 47

LIRe ? MET ± PIO 414 -1.3 [8.3] -1.75 [9.0] -3.0 [87.4]�� 60 41

DUAL-I extension

(52 weeks) [21]

IDeg/LIR ? MET ± PIO 665 -1.8 [8.3]**,� -3.45 [9.2]� -0.4 [87.2]** 78**,� 67**,�

IDeg ? MET ± PIO 333 -1.4 [8.3] -3.39 [9.4] 2.3 [87.4] 63 49

LIR ? MET ± PIO 313 -1.2 [8.3] -1.67 [9.0] -3.0 [87.4]�� 57 38

DUAL-III

(26 weeks) [18]

IDeg/LIRc ? MET ± PIO ± SU 292 -1.3 [7.8]# -2.98 [9.0]# 2.0 [95.6] 75# 63#

GLP-1 RAf ? MET ± PIO ± SU 146 -0.3 [7.7] -0.60 [9.4] -0.8 [95.5]� 36 23

DUAL-IV

(26 weeks) [19]

IDeg/LIRc ? SU ± MET 289 -1.5 [7.9]d -2.60 [9.1]d 0.5 [87.2] 79d 64d

PL ? SU ± MET 146 -0.5 [7.9] -0.31 [9.1] -1.0 [89.3]� 29 12

Insulin-experienced patients

DUAL-II

(26 weeks) [17]

IDeg/LIRc ? MET 199 -1.9 [8.7]** -3.46 [9.7]* -2.7 [95.4]** 60** 45**

IDegd ? MET 199 -0.9 [8.8] -2.58 [9.6] 0 [93.5] 23 13

DUAL-V

(26 weeks) [20]

IDeg/LIRc ? MET 278 -1.8 [8.4]u -2.83 [8.9] -1.4 [88.3]u 72u

IGlag ? MET 279 -1.1 [8.2] -2.77 [8.9] 1.8 [87.3] 47

BL baseline, BW bodyweight, EXE exenatide, FPG fasting plasma glucose, GLP-1 RA glucagon-like protein-1 receptor agonist, HbA1c glycated

haemoglobin, IDeg insulin degludec, IGla insulin glargine, LIR liraglutide, MET metformin, PIO pioglitazone, PL placebo, pts patients, SU

sulfonylurea

* p\ 0.01, ** p\ 0.0001 vs. IDeg, � p\ 0.0001 vs. LIR, � p\ 0.001, �� p\ 0.0001 vs. IDeg/LIR, # p\ 0.001 vs. GLP-1 RA, d p\ 0.001 vs.

PL, u p\ 0.001 vs. IGla
a Primary endpoint at week 26 for DUAL-I [13], -II [17], -III [18], -IV [19] and -V [23] trials
b Some values for DUAL-I, -II, -III, -IV trials are derived from the EU summary of product characteristics [9]
c Initiated at ten dose steps (10 U/0.36 mg) [13, 19] or 16 dose steps (16 U/0.6 mg) [17, 18, 20] once daily and titrated twice weekly to achieve

target FPG levels [maximum of 50 dose steps (50 U/1.8 mg) once daily]
d Initiated at 10 [13] or 16 U [17] once daily and titrated twice-weekly to achieve target FPG levels (no maximum daily dose [13] or maximum

of 50 U once daily [17] )
e Initiated at 0.6 mg once daily and increased by 0.6 mg weekly (maximum of 1.8 mg once daily)
f Continued at unchanged pre-trial maximum approved or tolerated doses (LIR once daily or EXE twice daily)
g Continued at pre-trial doses (mean 32 U; no maximum daily dose)
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In post hoc analyses at week 52, significantly (p\ 0.01)

greater reductions in HbA1c levels were observed with

add-on insulin degludec/liraglutide than add-on insulin

degludec or liraglutide across all baseline HbA1c categories

(B7.5,[7.5 to B8.5,[8.5 to B9.0 and[9.0 %) (abstract

presentation) [25]. For example, among patients in the

baseline HbA1c[9.0 % category, add-on insulin degludec/

liraglutide recipients achieved a mean HbA1c level of

7.0 % at week 52 compared with mean HbA1c levels of 7.6

and 7.7 % for add-on insulin degludec and add-on

liraglutide recipients. These reductions in HbA1c levels

were independent of disease duration [25] and baseline

BMI (abstract presentation) [26]. Significantly (p\ 0.01)

more patients in the insulin degludec/liraglutide group

achieved targets for HbA1c (\ 7.0 %) and FPG

(B7.2 mmol/L) at earlier timepoints (weeks 8 and 12 for

HbA1c and weeks 4, 8 and 12 for FPG) than patients in the

insulin degludec or liraglutide groups (abstract presenta-

tion) [27]. Add-on insulin degludec/liraglutide was asso-

ciated with significantly (p\ 0.0001) greater reductions in

least-squares mean HbA1c from baseline than add-on

insulin degludec at weeks 4, 8 and 12, and add-on

liraglutide at weeks 8 and 12. Mean bodyweight reductions

from baseline were also significantly (p\ 0.0001) greater

with add-on insulin degludec/liraglutide than add-on

insulin degludec as early as 4 weeks after starting therapy;

however, bodyweight reductions were significantly

(p\ 0.0001) greater with add-on liraglutide than add-on

insulin degludec/liraglutide [27]. Patients in the insulin

degludec/liraglutide group were more likely (p\ 0.01) to

achieve target pre-meal and 90 min-PPG levels (C3.9 to

B7.2 and \9 mmol/L, respectively) for all meals than

patients in the insulin degludec or liraglutide groups (ab-

stract presentation) [28]. In a 72-h continuous glucose

monitoring substudy (n = 260), the mean interstitial glu-

cose (IG) profile with add-on insulin degludec/liraglutide

was significantly (p\ 0.0001) lower than add-on

liraglutide, but not significantly different from that of

add-on insulin degludec (abstract presentation) [29]. Con-

versely, IG fluctuations and 90 min-PPG increments across

all meals with add-on insulin degludec/liraglutide were

significantly (p\0.05) lower than add-on insulin degludec,

but not significantly different from those of add-on liraglutide.

The day-to-day IG variability remained low and not signifi-

cantly different across all treatment groups [29].

4.1.2 Compared with Unchanged GLP-1 Receptor

Agonists

In the open-label DUAL-III trial, patients with inade-

quately controlled diabetes on maximum dose GLP-1

receptor agonists (i.e. once-daily liraglutide or twice-daily

exenatide) were switched to add-on insulin degludec/

liraglutide once daily or continued unchanged GLP-1

receptor agonists in addition to background therapy with

metformin (±pioglitazone ± sulfonylurea) [18].

After 26 weeks’ treatment, add-on insulin degludec/

liraglutide provided significantly greater mean reductions

in HbA1c from baseline than unchanged GLP-1 receptor

agonists (Table 1) [18]. Add-on insulin degludec/liraglutide

had superior efficacy to unchanged GLP-1 receptor ago-

nists, with an HbA1c estimated treatment difference (ETD)

at week 26 of -0.94 % (95 % CI -1.11 to -0.78) [18]. A

significantly greater proportion of add-on insulin degludec/

liraglutide recipients achieved HbA1c targets of\7.0 and

B6.5 % at week 26 than unchanged GLP-1 receptor agonist

recipients (Table 1), with both HbA1c targets being

achieved by more than twice as many add-on insulin

degludec/liraglutide vs. unchanged GLP-1 receptor agonist

recipients [18].

At week 26, there were significantly greater reductions

in mean FPG levels from baseline with add-on insulin

degludec/liraglutide than unchanged GLP-1 receptor ago-

nist therapy (Table 1) [18]. Mean nine-point SMBG pro-

files were also significantly (p\ 0.001) lower with add-on

insulin degludec/liraglutide than unchanged GLP-1 recep-

tor agonists after 26 weeks’ treatment. However, add-on

insulin degludec/liraglutide was associated with signifi-

cantly greater increases in mean bodyweight from baseline

at week 26 than unchanged GLP-1 receptor agonist therapy

(Table 1). At week 26, the mean dose of insulin degludec/

liraglutide was 43 dose steps (i.e. insulin degludec/

liraglutide 43 U/1.55 mg) [18].

At week 26, patient-reported outcomes were generally

improved to a greater extent in the insulin degludec/

liraglutide than GLP-1 receptor agonist group, as assessed

using the Treatment-Related Impact Measure-Diabetes

(TRIM-D) questionnaire and the Diabetes Treatment Sat-

isfaction Questionnaire status (DTSQs) (abstract presenta-

tion) [30]. At week 26, TRIM-D total and subdomain (i.e.

treatment burden, daily life, diabetes management, com-

pliance and psychological health) scores showed signifi-

cantly (p\ 0.05) greater improvements with add-on

insulin degludec than unchanged GLP-1 receptor agonists.

In add-on insulin degludec/liraglutide recipients, the

change in total TRIM-D score from baseline (8.7 vs.

3.1 points with unchanged GLP-1 receptor agonists) was

greater than the minimally important difference of

7.8 points. Total DTSQs scores also had significantly

(p\ 0.001) greater increases from baseline to week 26

with add-on insulin degludec/liraglutide than unchanged

GLP-1 receptor agonists. Based on DTSQ findings, the

perceived frequency of hyperglycaemia was significantly

(p\ 0.001) lower with add-on insulin degludec/liraglutide

than unchanged GLP-1 receptor agonists, although the

perceived frequency of hypoglycaemia was significantly
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(p = 0.006) higher with add-on insulin degludec/

liraglutide [30].

4.1.3 Compared with Add-on Placebo

In the double-blind DUAL-IV trial in patients with inade-

quately controlled diabetes, once-daily insulin degludec/

liraglutide or placebo was added to background therapy

with a sulfonylurea (±metformin) [19].

At week 26, add-on insulin degludec/liraglutide was

significantly more effective than add-on placebo with

regard to decreases in mean HbA1c and FPG levels from

baseline and the proportion of patients achieving HbA1c

targets of \7.0 and B6.5 % (Table 1) [19]. Patients

receiving add-on insulin degludec/liraglutide were signifi-

cantly (p\ 0.001) more likely to achieve HbA1c targets of

\7.0 and B6.5 % than those receiving add-on placebo,

with estimated odds ratios of 11.95 and 16.36 for the

respective HbA1c targets. Add-on insulin degludec/

liraglutide was also associated with significantly greater

mean reductions in nine-point SBGM profiles than add-on

placebo at week 26, and a post hoc analysis revealed sig-

nificantly lower blood glucose levels at all measured

timepoints (p value not reported). However, there were

significantly greater reductions in mean bodyweight from

baseline to week 26 in the placebo vs. the insulin degludec/

liraglutide group (Table 1). After 26 weeks’ treatment, the

mean dose of insulin degludec/liraglutide was 28 dose

steps (i.e. insulin degludec/liraglutide 28 U/1 mg) [19].

4.2 Insulin-Experienced Patients

4.2.1 Compared with Add-on Insulin Degludec

The DUAL-II trial was a double-blind study in patients

with inadequately controlled diabetes receiving basal

insulin plus metformin with or without sulfonylureas or

glinides [17]. Patients discontinued all OADs except for

metformin and were switched from basal insulin to once-

daily add-on insulin degludec/liraglutide or insulin

degludec. As this study was designed to evaluate the con-

tribution of liraglutide to the fixed-ratio combination of

insulin degludec/liraglutide, the maximum insulin dose for

both groups was 50 units [17].

The addition of insulin degludec/liraglutide to ongoing

metformin therapy provided superior efficacy to add-on

insulin degludec with regard to improvements in HbA1c

levels at 26 weeks (Table 1) [17]. The criteria for superi-

ority were met (i.e. 95 % CI for ETD being entirely below

0 %), with an ETD of -1.1 % (95 % CI -1.3 to -0.8;

p\ 0.0001). Of note, the mean daily insulin degludec dose

at this timepoint was identical in both groups (45 U),

thereby permitting a valid assessment of the contribution of

liraglutide to the fixed-ratio combination. At week 26, there

were also significantly greater reductions in mean FPG

levels and bodyweight from baseline in the insulin

degludec/liraglutide than the insulin degludec group, and

more patients in the fixed-ratio combination than the

insulin degludec group achieved HbA1c targets of\7.0 and

B6.5 % (Table 1) [17].

Significantly (p\ 0.0001) more patients in the insulin

degludec/liraglutide than the insulin degludec group

achieved each of the six composite endpoints (i.e. achiev-

ing an HbA1c target of \7.0 or B6.5 % without experi-

encing bodyweight gain and/or hypoglycaemia) [17]. For

example, the composite endpoint of a target HbA1c level of

B6.5 % without bodyweight gain or hypoglycaemia was

achieved by 30 % of patients in the insulin degludec/

liraglutide group compared with 5 % of patients in the

insulin degludec group (p\ 0.0001) [17].

According to nine-point SMBG profiles at week 26, add-

on insulin degludec/liraglutide was associated with signif-

icantly (p\ 0.05) lower glucose levels than add-on insulin

degludec at all timepoints, with an estimated BGD in mean

glucose levels of -1.1 mmol/L (p\ 0.0001) [17]. Fur-

thermore, the mean prandial increment across meals was

significantly (p = 0.026) lower in the insulin degludec/

liraglutide than the insulin degludec group (estimated BGD

-0.4 mmol/L) [17].

In post hoc analyses, add-on insulin degludec/liraglutide

had consistent efficacy with regard to improving glycaemic

control irrespective of baseline disease status, with baseline

HbA1c category, disease duration and insulin dose (B30 or

[30 U) having no effect on the reduction in HbA1c level

with add-on insulin degludec/liraglutide [25]. Addition of

the fixed-ratio combination also effectively reduced HbA1c

levels independent of baseline BMI [26]. Significantly

(p\ 0.02) more patients in the insulin degludec/liraglutide

group reached HbA1c (\7.0 %) and FPG (B7.2 mmol/L)

targets (at weeks 8 and 12 for HbA1c and weeks 4, 8 and 12

for FPG), and had significantly (p\ 0.0001) greater

reductions in HbA1c levels and bodyweight from week 4

onwards than those in the insulin degludec group [27]. Pre-

meal and 90 min-PPG levels were also more likely

(p\ 0.01) to be in their respective target ranges with

add-on insulin degludec/liraglutide than add-on insulin

degludec [28].

4.2.2 Compared with Continuation of Insulin Glargine

Regimen

In the open-label DUAL-V trial, patients with inadequately

controlled diabetes on insulin glargine were switched to

add-on insulin degludec/liraglutide once daily or continued

insulin glargine therapy in addition to background therapy

with metformin [20].
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Add-on insulin degludec/liraglutide was significantly

more effective than ongoing insulin glargine therapy with

regard to improvements in HbA1c levels at 26 weeks

(Table 1), with an ETD of -0.59 % (95 % CI -0.74 to

-0.45) [20]. However, reductions in mean FPG levels from

baseline at 26 weeks were not significantly different

between the insulin degludec/liraglutide and insulin

glargine groups (Table 1) [20].

After 26 weeks’ treatment, a significantly greater pro-

portion of add-on insulin degludec/liraglutide than ongo-

ing insulin glargine recipients achieved the HbA1c target

of \7.0 % (Table 1), with significantly (p\ 0.001)

greater proportions of patients in the insulin degludec/

liraglutide than in the insulin glargine group achieving the

two composite endpoints of an HbA1c target of \7.0 %

without hypoglycaemia (54 vs. 29 %) or an HbA1c target

of\7.0 % without hypoglycaemia and bodyweight gain

(39 vs. 12 %) [20]. Furthermore, add-on insulin degludec/

liraglutide was associated with significantly greater

reductions in mean bodyweight from baseline at 26 weeks

than ongoing insulin glargine (Table 1), and was insulin-

sparing, with a significantly (p\ 0.001) lower mean daily

insulin dose (41 vs. 66 U with insulin glargine) at

26 weeks [20].

5 Tolerability of Insulin Degludec/Liraglutide

Once-daily insulin degludec/liraglutide as add-on therapy

to OADs for 26–52 weeks was generally well tolerated in

the phase III trials discussed in Sect. 4. The adverse event

profile of add-on insulin degludec/liraglutide was mostly

consistent with those of add-on insulin degludec or add-on

liraglutide in the 26-week DUAL-I and -II trials [13, 17]. In

these trials, B2 % of patients in both the insulin degludec/

liraglutide and insulin degludec groups [13, 17] and 5.8 %

of patients in the liraglutide group [13] discontinued

treatment because of an adverse event. In the 26-week

DUAL-III, -IV and -V trials, the tolerability profile of add-

on insulin degludec/liraglutide was generally consistent

with the findings of the DUAL-I and -II trials [18–20].

In DUAL-I and -II, at least one treatment-emergent

adverse event (TEAE) occurred in 58–63 % of patients

receiving add-on insulin degludec/liraglutide or insulin

degludec [13, 17] and 73 % of patients receiving add-on

liraglutide [13]. In DUAL-III, TEAEs were reported in 66

and 63 % of add-on insulin degludec/liraglutide and

unchanged GLP-1 receptor agonist recipients [18]. In

DUAL-IV, the overall rates of TEAEs for add-on insulin

degludec/liraglutide and placebo were 401.4 and 367.0

events per 100 patient-years of exposure (PYE) [19].

Where reported [13, 18], most TEAEs were considered

unlikely to be related to treatment.

The majority of TEAEs in DUAL-I and -II were of mild

or moderate severity, with the most frequently occurring

events being headache, nasopharyngitis, gastrointestinal

(GI) events and elevated lipase levels (Fig. 1) [13, 17]. In

DUAL-IV, the most common TEAEs with add-on insulin

degludec/liraglutide were elevated lipase levels (10 vs. 4 %

with add-on placebo), nasopharyngitis (9 vs. 8 %),

dyslipidaemia (7 vs. 4 %), headache (5 vs. 6 %) and

influenza (3 vs. 6 %) [19]. GI events (i.e. nausea, diarrhoea,

vomiting and decreased appetite) occurred with a numeri-

cally lower frequency with add-on insulin degludec/

liraglutide than add-on liraglutide in insulin-naive patients

in DUAL-I (Fig. 1a) and its 26-week extension [21], with

the highest prevalence of nausea with add-on liraglutide

being in the first 10 weeks of treatment [13]. Where

reported [17], none of the GI events led to study discon-

tinuation. In a post hoc analysis of DUAL-II and -IV, the
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Nasopharyngitis
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Fig. 1 Treatment-emergent adverse events occurring with a C5 %

incidence with add-on insulin degludec/liraglutide, insulin degludec

or liraglutide in a insulin-naive [13] and b insulin-experienced [17]

adult patients with inadequately controlled type 2 diabetes. Elevated

lipase levels defined as[3 9 the upper limit of normal. IDeg insulin

degludec, LIR liraglutide
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odds of experiencing GI adverse effects did not significantly

differ between add-on insulin degludec/liraglutide and add-

on insulin degludec or placebo (abstract presentation) [31].

In insulin-naive patients in DUAL-I, the rate of con-

firmed hypoglycaemia was significantly (p = 0.0023)

lower in the insulin degludec/liraglutide than insulin

degludec group (1.8 vs. 2.6 events/PYE), and a post hoc

analysis indicated that the risk of hypoglycaemia was lower

for the fixed-ratio combination than insulin degludec irre-

spective of the end-of-study HbA1c level [13]. Conversely,

the rate of hypoglycaemia was significantly (p\ 0.0001)

higher with add-on insulin degludec/liraglutide than add-on

liraglutide (1.8 vs. 0.2 events/PYE) in this trial. Of the five

reported episodes of severe hypoglycaemia in DUAL-I,

three occurred in the insulin degludec/liraglutide group and

two occurred in the insulin degludec group; nocturnal

hypoglycaemia occurred in 6, 8 and 1 % of patients in

the insulin degludec/liraglutide, insulin degludec and

liraglutide groups, respectively [13]. In the DUAL-I exten-

sion, the rate of confirmed hypoglycaemia was 37 % lower

with add-on insulin degludec/liraglutide than add-on insulin

degludec (p\ 0.0001), but was significantly (p\ 0.0001)

higher with add-on insulin degludec/liraglutide than add-on

liraglutide [21]. The rate of confirmed hypoglycaemia was

also significantly (p\ 0.001) higher with add-on insulin

degludec/liraglutide than unchanged GLP-1 receptor ago-

nists in DUAL-III (2.82 vs. 0.12 events/PYE) [18] or add-on

placebo in DUAL-IV (3.5 vs. 1.4 events/PYE) [19].

In insulin-experienced patients in DUAL-V, the rates of

confirmed hypoglycaemia (2.23 vs. 5.05 events/PYE) and

nocturnal hypoglycaemia (0.22 vs. 1.23 events/PYE)

were significantly (p\ 0.001) lower with add-on insulin

degludec/liraglutide than ongoing insulin glargine therapy

[20]. However, in the insulin degludec/liraglutide and

insulin degludec groups in DUAL-II, the rates of confirmed

hypoglycaemia (1.5 vs. 2.6 events/PYE) and nocturnal

hypoglycaemia (0.22 vs. 0.32 events/PYE) were not sig-

nificantly different; severe hypoglycaemia occurred in one

patient in the insulin degludec/liraglutide group [17].

Where reported [13, 17, 18], the incidence of serious

TEAEs in the insulin degludec/liraglutide group was

numerically similar to the active comparator groups in

insulin-naive (2 vs. 2–3 % with add-on insulin degludec or

liraglutide in DUAL-I [13] or unchanged GLP-1 receptor

agonists in DUAL-III [18]) and -experienced (4 vs. 6 %

with add-on insulin degludec in DUAL-II [17]) patients.

In insulin-naive patients in DUAL-I, three of the 18

cardiovascular events were classified as major; one car-

diovascular-related death in the insulin degludec/liraglutide

group and one myocardial infarction in the insulin degludec

group were both considered unlikely to be treatment-related,

while a myocardial infarction in the liraglutide group was

considered to be possibly related to treatment [13]. There

were two confirmed major cardiovascular events with add-

on insulin degludec/liraglutide in DUAL-III (both stroke)

[18] and -IV (myocardial infarction and stroke) [19]. In

insulin-experienced patients in DUAL-II, three major car-

diovascular events were confirmed; one myocardial

infarction in the insulin degludec/liraglutide group and a

myocardial infarction and a stroke in the insulin degludec

group [17].

There were three confirmed neoplasm events in DUAL-

III (two with add-on insulin degludec/liraglutide and one

with unchanged GLP-1 receptor agonists [18]) and -IV

(one with add-on insulin degludec/liraglutide and two

events in one add-on placebo recipient [19]). In DUAL-I,

four neoplasm events were reported (two with add-on

insulin degludec/liraglutide, one with add-on insulin

degludec and one with add-on liraglutide) [13]; however,

there were no reports of medullary thyroid carcinoma and

no confirmed cases of thyroid neoplasm in DUAL-I or -II

[13, 17].

At week 26 in insulin-naive patients in DUAL-I, small

increases in mean plasma levels of lipase (by 11–15 U/L)

were observed with add-on insulin degludec/liraglutide and

add-on liraglutide, and mean plasma amylase levels were

also slightly elevated in all groups (by 4–9 U/L) [13].

Although most of the 178 episodes of elevated lipase or

amylase levels were asymptomatic, 17 episodes were

associated with symptoms and suspected as being related to

pancreatitis. Across all groups in this trial, there were 18

episodes of suspected or confirmed pancreatitis in 16

patients; acute pancreatitis was confirmed by external

adjudication in one patient in the liraglutide group and

considered unlikely to be treatment-related [13]. Although

elevated plasma lipase levels occurred with numerically

higher incidence with add-on insulin degludec/liraglutide

than add-on placebo in insulin-naive patients in DUAL-IV

(10 vs. 4 %) [19], in insulin-experienced patients in

DUAL-II, elevated lipase levels [i.e.[3 9 the upper limit

of normal (ULN)] occurred in B6 % of patients from either

treatment group (Fig. 1b) [17]. In DUAL-II, one of these

patients from the insulin degludec/liraglutide group also

presented with abdominal pain and nausea; however, this

event was considered by external adjudication to be unre-

lated to pancreatitis [17]. In DUAL-II, elevated mean

plasma amylase levels (i.e. [3 9 ULN) occurred in five

patients in the insulin degludec/liraglutide group and two

patients in the insulin degludec group, none of whom had

symptoms of pancreatitis [17]. There were no confirmed

cases of pancreatitis or thyroid-related adverse events in

DUAL-II [17], -III [18] or -IV [19].
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6 Dosage and Administration of Insulin Degludec/
Liraglutide

In the EU [9], the fixed-ratio combination of insulin

degludec/liraglutide is indicated for the treatment of adults

with type 2 diabetes to improve glycaemic control in

combination with OADs when these, alone or in combi-

nation with a GLP-1 receptor agonist or basal insulin, do

not provide adequate glycaemic control. Insulin degludec/

liraglutide is subcutaneously administered once daily at

any time (preferably at the same time) of the day by

injection in the thigh, upper arm or the abdomen. Injection

site rotation within the same region is recommended to

reduce the risk of lipodystrophy [9].

Insulin degludec/liraglutide is administered in dose

steps, where one dose step contains insulin degludec 1 U

and liraglutide 0.036 mg [9]. Individualized dosage

adjustment based on FPG levels is recommended for

optimization of glycaemic control, with the maximum

daily dose being 50 dose steps (i.e. insulin degludec/

liraglutide 50 U/1.8 mg). In patients not transferring from a

GLP-1 receptor agonist or basal insulin, the recommended

starting dosage is ten dose steps (i.e. insulin degludec/

liraglutide 10 U/0.36 mg) once daily. Insulin degludec/

liraglutide can be added to existing OAD therapy; however,

a dosage reduction for concomitantly administered sul-

fonylureas should be considered. In patients transferring

from a GLP-1 receptor agonist or basal insulin, the rec-

ommended starting dosage is 16 dose steps (i.e. insulin

degludec/liraglutide 16 U/0.6 mg) once daily; this starting

dosage should not be exceeded. When transferring from a

long-acting GLP-1 receptor agonist (i.e. with once-weekly

administration), insulin degludec/liraglutide should be ini-

tiated at the same time as the next scheduled dose of long-

acting GLP-1 receptor agonist. During and following

transfer from a GLP-1 receptor agonist or basal insulin,

close glucose monitoring is recommended [9].

Local prescribing information should be consulted for

detailed information regarding the use of insulin degludec/

liraglutide in special patient populations, warnings and pre-

cautions, contraindications and potential drug interactions.

7 Place of Insulin Degludec/Liraglutide in Type 2
Diabetes Management

Type 2 diabetes disease management aims to avoid acute

hyperglycaemia and glycaemic instability over time, and

prevent/delay the onset of diabetic complications, while

maintaining patient health-related quality of life [4]. A target

HbA1c level of\7.0 % is recommended for most patients;

however, individualization of glycaemic targets and

antidiabetic treatment is advised. In patients with inadequate

glycaemic control after &3 months of lifestyle modifica-

tions and first-line therapy with metformin, treatment

intensification with sequential addition of other antidiabetics

(i.e. a sulfonylurea, thiazolidinedione, DPP-4 inhibitor or a

GLP-1 receptor agonist) or basal insulin is recommended

[4]. Insulin has the highest efficacy with regard to reducing

HbA1c levels [4]; however, in clinical practice, attaining

glycaemic targets with insulin is frequently limited by the

associated risk of hypoglycaemia and bodyweight gain [2].

GLP-1 receptor agonists are injectable agents that target the

incretin system and are widely used as second- or third-line

treatment [2, 4]. Although GLP-1 receptor agonists are

associated with a reduction in bodyweight and a low risk of

hypoglycaemia, their use can be limited by GI adverse

events (e.g. nausea and vomiting), particularly in the early

phases of treatment [4].

The combination of a basal insulin with a GLP-1

receptor agonist, through their complementary mechanisms

of action, may provide patients with improved glycaemic

control and fewer limiting side effects than either agent

individually [5–7]. When these two agents are used in

combination, the GLP-1 receptor agonist appears to reduce

insulin-induced hypoglycaemia and bodyweight gain, and

improves glycaemic control by minimising PPG variability

[2, 6]. Combining a GLP-receptor agonist with basal

insulin may additionally allow for an insulin dosage

reduction, which could also mitigate insulin-induced

hypoglycaemia and bodyweight gain [2]. Furthermore, as

GLP-1 receptor agonists do not generally require frequent

glucose self-monitoring or ongoing dosage adjustment,

combination therapy with a basal insulin may simplify

disease management, thereby potentially improving patient

adherence compared with intensified insulin therapy and

delaying the need to initiate basal plus bolus insulin [7].

Insulin degludec/liraglutide is a fixed-ratio combination

that is available as add-on therapy for adults with inade-

quately controlled type 2 diabetes in the EU [9]. In phase

III trials in insulin-naive patients, addition of once-daily

subcutaneous insulin degludec/liraglutide for 26 weeks

provided significantly greater reductions in mean HbA1c

levels from baseline than add-on insulin degludec or

liraglutide (DUAL-I; Sect. 4.1.1), unchanged add-on

GLP-1 receptor agonists (DUAL-III; Sect. 4.1.2) or add-on

placebo (DUAL-IV; Sect. 4.1.3). The glycaemic efficacy

of add-on insulin degludec/liraglutide was maintained in

the 26-week DUAL-I extension (i.e. 52 weeks’ treatment;

Sect. 4.1.1). In insulin-experienced patients, add-on insulin

degludec/liraglutide was significantly more effective than

add-on insulin degludec (DUAL-II; Sect. 4.2.1) or ongoing

insulin glargine (DUAL-V; Sect. 4.2.2) with regard to

improvements in HbA1c levels at 26 weeks.
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Significantly more patients achieved the end-of-study

HbA1c target of \7.0 % with add-on insulin degludec/

liraglutide than add-on insulin degludec, add-on liraglutide,

unchanged GLP-1 receptor agonists, ongoing insulin

glargine or add-on placebo, and the HbA1c target of

B6.5 % was achieved by significantly greater proportions

of add-on insulin degludec/liraglutide recipients than add-

on insulin degludec, add-on liraglutide, unchanged GLP-1

receptor agonists or add-on placebo recipients (Table 1).

Across trials, the end-of-study HbA1c targets of\7.0 and

B6.5 % were achieved in 60–81 and 45–70 % of patients

receiving add-on insulin degludec/liraglutide (Table 1).

At week 26 in the DUAL-I, -II and -V trials, add-on

insulin degludec/liraglutide was associated with signifi-

cantly favourable changes in mean bodyweight from base-

line compared with add-on insulin degludec or ongoing

insulin glargine, although significantly greater bodyweight

reductions were observed with add-on liraglutide, unchan-

ged GLP-1 receptor agonists or add-on placebo than add-on

insulin degludec/liraglutide in DUAL-I, -III and -IV

(Table 1). Treatment with add-on insulin degludec/

liraglutide was also insulin sparing, requiring significantly

lower mean daily insulin doses than add-on insulin degludec

in DUAL-I and its 26-week extension (Sect. 4.1.1) and

ongoing insulin glargine in DUAL-V (Sect. 4.2.2).

Once-daily subcutaneous insulin degludec/liraglutide in

combination with background OADs was generally well

tolerated over 26–52 weeks in insulin-naive and -experi-

enced patients, with a tolerability profile that was mostly

consistent with those of its individual components

(Sect. 5). In insulin-naive patients in DUAL-I and its

26-week extension, the rate of confirmed hypoglycaemia

was significantly lower with add-on insulin degludec/

liraglutide than add-on insulin degludec (Sect. 5); this was

attributed to the lower mean daily insulin dose required

with the fixed-ratio combination [13]. However, add-on

insulin degludec/liraglutide was associated with a signifi-

cantly higher rate of confirmed hypoglycaemia than add-on

liraglutide, unchanged GLP-1 receptor agonists or add-on

placebo (Sect. 5). In insulin-experienced patients, the rate

of confirmed hypoglycaemia with add-on insulin degludec/

liraglutide was significantly lower than with ongoing

insulin glargine in DUAL-V, although it did not signifi-

cantly differ to add-on insulin degludec in DUAL-II

(Sect. 5), where patients in both groups received equivalent

daily insulin doses (Sect. 4.2.1).

In insulin-naive patients in DUAL-I, add-on insulin

degludec/liraglutide was associated with a numerically

lower incidence of nausea than add-on liraglutide, partic-

ularly in the first 10 weeks’ treatment (Sect. 5). This was

attributed to the lower starting dosage of insulin degludec/

liraglutide and more gradual dose increase during the

titration phase, combined with a numerically lower mean

liraglutide dose in the insulin degludec/liraglutide vs. the

liraglutide group near the end of this trial [13]. In insulin-

experienced patients in DUAL-II, GI events occurred with

a numerically higher frequency in the insulin degludec/

liraglutide than the insulin degludec group; however, the

overall incidence of each type of event across both groups

was B6.5 % over 26 weeks [17].

In the absence of head-to-head trials, the relative posi-

tion of add-on insulin degludec/liraglutide in the manage-

ment of type 2 diabetes remains to be fully determined. A

recent meta-analysis of randomized trials in adults with

type 2 diabetes indicated that GLP-1 receptor agonist plus

basal insulin combination add-on therapy generally pro-

vided improved glycaemic control and bodyweight reduc-

tions compared with other antidiabetic treatments, and

mitigated the risk of hypoglycaemia associated with basal

insulin therapy [2]. Studies comparing insulin degludec/

liraglutide with other GLP-1 receptor agonist plus basal

insulin combinations (e.g. insulin glargine/lixisenatide) or

once-weekly GLP-1 receptor agonists (e.g. exenatide,

abligutide and dulaglutide) would be of interest.

Given that insulin degludec/liraglutide has only recently

been approved in the EU, no robust pharmacoeconomic

analyses for this fixed-ratio combination have been pub-

lished. As cost is an important factor that determines the

choice of antidiabetic therapy in many patients [4], specific

cost-effectiveness analyses for the use of insulin degludec/

liraglutide in type 2 diabetes would be of interest.

In conclusion, add-on therapy with once-daily subcuta-

neous insulin degludec/liraglutide is an effective and gen-

erally well tolerated emerging option for adult patients with

inadequately controlled type 2 diabetes, providing the

benefits of improved glycaemic control and bodyweight

loss, while decreasing the risk of hypoglycaemia associated

with insulin therapy.

Data selection sources: Relevant medical literature (including

published and unpublished data) on insulin degludec/liraglutide

was identified by searching databases including MEDLINE (from

1946) and EMBASE (from 1996) [searches last updated 21 July

2015], bibliographies from published literature, clinical trial

registries/databases and websites. Additional information was

also requested from the company developing the drug.

Search terms: Degludec, decludec, NN 1250, Tresiba,

liraglutide, Victoza, IDegLira, NN 9068, Xultophy.

Study selection: Studies in patients with type 2 diabetes who

received insulin degludec/liraglutide. When available, large, well

designed, comparative trials with appropriate statistical method-

ology were preferred. Relevant pharmacodynamic and pharma-

cokinetic data are also included.
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