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Abstract Albiglutide (Eperzan�, Tanzeum�), adminis-

tered subcutaneously once weekly, is a glucagon-like

peptide (GLP)-1 receptor agonist approved for the treat-

ment of type 2 diabetes mellitus in several countries.

Albiglutide has a longer half-life than native GLP-1, since

it is resistant to degradation by the dipeptidyl peptidase-4

enzyme. As an incretin mimetic, albiglutide enhances

glucose-dependent insulin secretion, suppresses inappro-

priate glucagon secretion, delays gastric emptying and re-

duces food intake. Several phase III clinical trials have

demonstrated the efficacy of albiglutide in terms of im-

proving glycaemic control in patients with inadequately

controlled type 2 diabetes, including its use as mono-

therapy or add-on therapy to other antidiabetic agents (e.g.

metformin, sulfonylureas, thiazolidinediones and insulins).

In addition to improving glycaemic control, albiglutide had

beneficial effects on bodyweight. These improvements in

glycaemic control and reductions in bodyweight were

maintained during long-term treatment (up to 3 years).

Albiglutide was generally well tolerated in clinical trials,

with mild to moderate gastrointestinal adverse events seen

most commonly. Albiglutide has a convenient once-weekly

administration regimen and a low risk of hypoglycaemia

(except when used in combination with agents that may be

associated with hypoglycaemia, such as sulfonylureas or

insulin). Thus, albiglutide is an effective and generally well

tolerated treatment option for patients with inadequately

controlled type 2 diabetes.

Albiglutide in type 2 diabetes mellitus: a summary

Glucagon-like peptide-1 receptor agonist with the

convenience of once-weekly administration

Improves glycaemic control when administered as

monotherapy or add-on therapy to other antidiabetic

agents

Beneficial effects on bodyweight

Improvements in glycaemic control and reductions

in bodyweight are maintained during long-term

therapy

Generally well tolerated

1 Introduction

A number of pharmacological options are available for the

treatment of type 2 diabetes mellitus [1]. Among the more

recently developed antidiabetic agents are incretin-based

therapies targeting the gut hormones, glucagon-like peptide

(GLP)-1 and glucose-dependent insulinotropic peptide

(GIP) [2]. GLP-1 is a 30-amino acid peptide hormone se-

creted from endocrine cells in the gut in response to food

intake [3]. As an incretin hormone, GLP-1 plays an im-

portant role in the regulation of blood glucose levels via
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glucose-dependent stimulation of insulin secretion and

suppression of glucagon secretion [2–4]. GLP-1 and GIP

also have extrapancreatic actions that may have implica-

tions for the prevention and treatment of diabetes-related

complications (e.g. neuropathy) and comorbidities (e.g.

obesity) independent of glycaemic control [5]. Native

GLP-1 is rapidly inactivated by dipeptidyl peptidase

(DPP)-4, resulting in a short circulating half-life and lim-

ited therapeutic value for type 2 diabetes [3, 4, 6]. Con-

sequently, longer-acting GLP-1 analogues with longer half-

lives and resistance to DPP-4 degradation have been de-

veloped [4].

Albiglutide (Eperzan�, Tanzeum�) is a once-weekly

GLP-1 receptor agonist approved for the treatment of type 2

diabetes in several regions, including the EU [7] and theUSA

[8]. This article provides a narrative review of the efficacy

and tolerability of subcutaneous albiglutide as monotherapy

or add-on therapy in patients with inadequately controlled

type 2 diabetes. A brief overview of the pharmacological

properties of albiglutide is also provided.

2 Pharmacodynamic Properties

Albiglutide has 97 % homology to the amino acid se-

quence of endogenous GLP-1 (fragment 7–36) [9]. It is

comprised of two tandem copies of modified human GLP-1

genetically fused to recombinant human albumin [8]. A

single amino acid substitution (alanine to glycine) at po-

sition 8 renders albiglutide resistant to DPP-4-mediated

proteolytic degradation [8]. As a result of its fusion to

human albumin and DPP-4 resistance, albiglutide has a

longer half-life than native GLP-1 and other GLP-1 ana-

logues [4].

Albiglutide is an incretin mimetic, since it is a GLP-1

receptor agonist [10]. In addition to enhancing glucose-de-

pendent insulin secretion and suppressing inappropriate

glucagon secretion, albiglutide also delays gastric emptying

and reduces food intake by promoting satiety [3, 10, 11].

A single dose of subcutaneous albiglutide 50 mg im-

proved b-cell function in patients with type 2 diabetes

(n = 44), according to the results of a stepped glucose

clamp study [12]. During the hyperglycaemic plateau, the

C-peptide area under the curve (AUC) was significantly

(p = 0.02) higher in albiglutide than in placebo recipients.

By contrast, C-peptide secretion was suppressed in both

albiglutide and placebo recipients during hypoglycaemia.

The calculated insulin secretion rate was also significantly

higher with albiglutide than with placebo during the hy-

perglycaemic plateau (p value not stated) [12].

Homeostasis model assessment for b-cell function was

significantly (p\ 0.01 vs. placebo) improved in patients

with type 2 diabetes (n = 221) receiving subcutaneous

albiglutide 15 mg once weekly, 30 mg once weekly or

30 mg every 2 weeks in a 16-week study [13]. The

proinsulin : insulin ratio was also significantly (p\ 0.05 vs.

placebo) improved in recipients of albiglutide 30 mg once

weekly or 30 mg every 2 weeks. In addition, postprandial

suppression of glucagon was seen in patients receiving

albiglutide 30 mg every 2 weeks; the least squares mean

change from baseline in the postprandial glucagon AUC

significantly favoured albiglutide versus placebo (-4.79

vs. ?1.94 ng/L; p = 0.0498) [13].

Albiglutide did not impair the counter-regulatory hor-

mone response to hypoglycaemia in patients with type 2

diabetes [12]. In the stepped glucose clamp study, glucagon

levels remained low and suppressed in both albiglutide and

placebo groups until plasma glucose was clamped at

4.0 mmol/L, at which point the glucagon response ap-

peared earlier in the albiglutide group. The counter-

regulatory hormones adrenaline, noradrenaline, cortisol

and growth hormone were appropriately suppressed in both

groups when plasma glucose levels were[4.0 mmol/L, but

increased in response to hypoglycaemia with plasma glu-

cose levels of\3.3 mmol/L. There were no significant

differences between albiglutide and placebo in response for

any counter-regulatory hormones. Compared with placebo,

albiglutide had no significant effect on the recovery time

from hypoglycaemia (i.e. glucose levels from 2.8 to

3.9 mmol/L) following the glucose clamp procedure [12].

In patients with type 2 diabetes, the greatest fluctuations

in fasting plasma glucose (FPG) were seen with subcuta-

neous administration of albiglutide 50 mg every 2 weeks

or 100 mg monthly [14, 15], with once-weekly adminis-

tration of albiglutide 15 or 30 mg producing more pre-

dictable and consistent results [15]. Based on the results of

two phase IIb studies [13, 14], the 30 mg once weekly dose

of albiglutide was selected for the phase III programme

[16, 17]. Clinically relevant doses of albiglutide 30 mg

once weekly significantly reduced FPG levels compared

with placebo (p\ 0.05) [13–15]. Relative to placebo, on-

ce-weekly albiglutide 30 mg also significantly reduced

postprandial 2-h glucose at week 16 (p\ 0.0001) [13],

weighted mean glucose AUC0–4 at day 29 (p\ 0.0001)

[15] and glycated haemoglobin (HbA1c) at day 43 [15] or

week 16 [13, 14] (both p\ 0.01). The effects of

albiglutide on glycaemic control and other efficacy out-

comes in patients with type 2 diabetes receiving albiglutide

as monotherapy or add-on therapy in large phase III trials

are discussed in Sect. 4.

When administered as a single 100 mg dose in healthy

volunteers, albiglutide significantly slowed gastric empty-

ing compared with placebo [7, 8]. Albiglutide increased the

gastric emptying half-life (t�) from 0.28 to 0.69 h for

liquids (p = 0.0018) and from 1.14 to 2.23 h for solids

(p = 0.0112) [7].
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In a thorough QT study, albiglutide at clinically relevant

doses of up to 50 mg did not produce prolongation of the

heart rate-corrected QT interval in healthy volunteers [18].

Albiglutide reduced myocardial infarct size and improved

cardiac function and energetics in a rat model of myocar-

dial ischaemia and reperfusion, suggesting that it may have

cardioprotective effects [19].

3 Pharmacokinetic Properties

The absolute bioavailability of albiglutide following sub-

cutaneous injection has not been evaluated [8]. However,

based on nonclinical studies demonstrating an absolute

bioavailability of 50–81 % in monkeys and C38 % in

mice, albiglutide is expected to have a relatively high

bioavailability in humans [9]. After subcutaneous admin-

istration of a single 30 mg dose of albiglutide in patients

with type 2 diabetes, the mean maximum plasma concen-

tration (Cmax) of albiglutide was achieved 3–5 days post-

dose [7, 8]. Plasma concentrations reach steady state within

3–5 weeks of repeated administration of once-weekly

albiglutide [7]. Increases in the area under the concentra-

tion-time curve (AUC) are dose-proportional at the 30 and

50 mg dose levels, and exposure is similar when

albiglutide is injected into the upper arm, abdomen or

thigh [7, 8]. Following subcutaneous administration of

albiglutide, the mean estimated apparent volume of distri-

bution is 11 L. The plasma protein binding of albiglutide

has not been evaluated [7, 8].

Since albiglutide is an albumin fusion protein, it is

thought to follow a metabolic pathway similar to native

human serum albumin, the catabolism of which occurs

predominantly in the vascular endothelium [8]. The ex-

pected metabolic pathway for albiglutide is degradation to

small peptides and amino acids via proteolysis [7, 8]. The

mean clearance of albiglutide in humans is 67 mL/h. The

elimination half-life of albiglutide is considered to

be &5 days [7, 8], although a study in patients with type 2

diabetes reported slightly higher mean geometric half-life

values of 6–7 days [20].

The prescribing information states that age, gender, race

and bodyweight do not alter the pharmacokinetics of

albiglutide to a clinically relevant extent [7, 8]. However, a

population pharmacokinetic analysis in 159 Japanese pa-

tients with type 2 diabetes [21] found that age and body-

weight were significant predictors of the apparent clearance

(CL/F) of albiglutide. Bodyweight was also a significant

predictor of the apparent volume of distribution (V/F) of

albiglutide [21]. No dosage adjustment of albiglutide is

required in type 2 diabetes patients with mild or moderate

renal impairment [7, 8]. The use of albiglutide is not rec-

ommended in patients with severe renal impairment in the

EU [7], although the US prescribing information states that

no dosage adjustment is needed in patients with severe

renal impairment [estimated glomerular filtration rate

(eGFR) 15–30 mL/min/1.73 m2] [8].

The potential for pharmacokinetic drug interactions with

albiglutide appears to be low. According to the results of an

animal study, albiglutide had little to no effect on hepatic

microsomal protein, total cytochrome P450 (CYP) content

or CYP1A, CYP2B, CYP2E, CYP3A and CYP4A activity

[9]. Since albiglutide slows gastric emptying (Sect. 2), it

may impact the absorption of orally administered

medications [7, 8]. Caution is advised for drugs requiring

clinical monitoring or those with a narrow therapeutic

window [7, 8]. In three phase I studies, the pharmacoki-

netics of digoxin, warfarin and ethinylestradiol/norethis-

terone were not altered to a clinically relevant extent when

these agents were coadministered with albiglutide [22].

However, in another study, concomitant albiglutide de-

creased simvastatin AUC (by 40 %) and t� (from &7 to

3.5 h) and increased simvastatin Cmax (by 18 %) [7, 8].

Although the clinical relevance of these changes has not

been determined, the alterations were not sufficient to

warrant dose adjustment of simvastatin [8].

4 Therapeutic Efficacy

The therapeutic efficacy of subcutaneous albiglutide ad-

ministered once weekly in patients with inadequately

controlled type 2 diabetes has been assessed in eight ran-

domized, multicentre studies forming the phase III HAR-

MONY trial programme [23–30]. Trials were double-blind

(HARMONY 1 [23], HARMONY 2 [24], HARMONY 3

[25], HARMONY 5 [30] and HARMONY 8 [29]) or open-

label (HARMONY 4 [26], HARMONY 6 [27] and HAR-

MONY 7 [28]), and enrolled patients aged C18 years [23–

26, 28–30] or 18–75 years [27]. Inadequate glycaemic

control was defined as a baseline HbA1c level of

7.0–10.0 % [23–26, 28–30] or 7.0–10.5 % [27]. In all tri-

als, patients reaching predefined HbA1c thresholds were

eligible to undergo dose titration and/or to receive hyper-

glycaemic rescue therapy as needed [23–30]. Only hyper-

glycaemic pre-rescue results were included in the efficacy

analyses, including in the longer-term (3 year or 156 week)

analyses, with results at the time of rescue carried forward.

The primary efficacy endpoint was the change from base-

line in HbA1c level at weeks 26 [27, 29], 32 [28], 52 [23,

24, 26, 30] or 104 [25].

4.1 As Monotherapy in Drug-Naı̈ve Patients

Albiglutide monotherapy improved glycaemic control in

drug-naı̈ve patients inadequately controlled by diet and
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exercise alone, according to the results of the HARMONY

2 study (available as an abstract) [24]. Patients were ran-

domized to receive albiglutide 30 mg, albiglutide 50 mg

(starting dose of 30 mg, titrated to 50 mg at week 12) or

placebo once weekly. At week 52, both dosages of

albiglutide were associated with significantly greater

reductions from baseline in mean HbA1c and FPG levels

than placebo (Table 1). Compared with placebo, a sig-

nificantly higher proportion of patients in both albiglutide

groups achieved HbA1c\7 % (Table 1). Weight loss was

observed in all three treatment groups (Table 1) [24].

The beneficial effects of albiglutide on HbA1c and FPG

levels were maintained in the longer term in HARMONY 2

(reported as an abstract and poster) [31]. The mean change

from baseline in bodyweight at week 156 was -1.32,

-2.24 and -2.91 kg in the albiglutide 30 mg, albiglutide

50 mg and placebo groups, respectively. At week 156, the

probability of hyperglycaemic rescue was 54.3, 41.8 and

74.4 % in the albiglutide 30 mg, albiglutide 50 mg and

placebo groups, respectively. Among patients who com-

pleted 3 years of treatment without hyperglycaemic rescue

(n = 76), target HbA1c levels of\7 % were achieved by

60.0, 59.4 and 57.1 % of patients in the albiglutide 30 mg,

albiglutide 50 mg and placebo groups, respectively [31].

4.2 As Add-On Therapy

Seven trials in the HARMONY programme investigated

the efficacy of albiglutide as add-on therapy in patients

inadequately controlled with various oral antidiabetic drugs

(OADs) [23, 25–30]. In all studies, albiglutide was initiated

at a dose of 30 mg once weekly, with optimal up-titration

to 50 mg once weekly, if needed, in HARMONY 3–6 and 8

[25–27, 29, 30] and force-titration to 50 mg once weekly in

HARMONY 7 [28]. There was no up-titration in HAR-

MONY 1 [23]. Dosages of comparator agents are shown in

Table 1. HARMONY 1, 3–5 and 7, which included pa-

tients inadequately controlled with OADS alone, are dis-

cussed in Sect. 4.2.1. HARMONY 6, which included

patients inadequately controlled with insulin alone or in

combination with oral therapy, is discussed in Sect. 4.2.2.

HARMONY 8, which included patients with renal im-

pairment who were inadequately controlled with OADs, is

discussed in Sect. 4.2.3.

4.2.1 In Patients Inadequately Controlled With Oral

Therapy

In HARMONY 3, add-on therapy with once-weekly

albiglutide was noninferior to once-daily sitagliptin and

once-daily glimepiride at reducing HbA1c at week 104 in

patients inadequately controlled with metformin, with su-

periority subsequently shown (Table 1) [25]. Add-on

albiglutide was significantly more effective than placebo at

reducing HbA1c (Table 1). Reductions from baseline in

FPG levels were significantly greater with albiglutide than

with all comparators (Table 1). In addition, albiglutide was

associated with a significantly greater improvement from

baseline in bodyweight than glimepiride, and significantly

more albiglutide than placebo recipients achieved an

HbA1c goal of\7 % (Table 1). Hyperglycaemic rescue

rates at week 104 were also significantly lower with

albiglutide relative to placebo (p\ 0.00001) and sitagliptin

(p = 0.0118); no significant difference was seen between

albiglutide and glimepiride [25].

According to the results of the HARMONY 4 study,

add-on therapy with once-weekly albiglutide was nonin-

ferior to once-daily insulin glargine in terms of the HbA1c-

lowering response at week 52 in patients inadequately

controlled with metformin alone or in combination with a

sulfonylurea (Table 1) [26]. The reduction from baseline in

FPG was significantly greater with insulin glargine versus

albiglutide, but a significant between-group difference in

favour of albiglutide was seen with regard to the change in

bodyweight (Table 1). There was no significant between-

group difference in the proportion of albiglutide and insulin

glargine recipients achieving HbA1c levels of\7 % after

52 weeks of treatment (Table 1). Hyperglycaemic rescue

was required by 25.6 % of albiglutide recipients and

23.8 % of insulin glargine recipients [26].

At week 52 in the HARMONY 5 study, add-on therapy

with once-weekly albiglutide was more effective than

placebo with regard to the change from baseline in HbA1c,

but did not demonstrate noninferiority to once-daily

pioglitazone, in patients inadequately controlled with

metformin and glimepiride (Table 1) [30]. Although the

improvement from baseline in FPG was significantly

greater with albiglutide versus placebo, pioglitazone re-

duced FPG levels significantly more than albiglutide

(Table 1). Bodyweight decreased from baseline in the

albiglutide group but increased in the pioglitazone group;

the between-group difference was statistically significant

and favoured albiglutide (Table 1). Significantly more

pioglitazone than albiglutide recipients achieved target

HbA1c levels of\7 % (Table 1) [30].

In the HARMONY 1 trial, add-on therapy with once-

weekly albiglutide was more effective than placebo in

patients with inadequate glycaemic control on pioglitazone

with or without metformin [23]. At week 52, albiglutide

was associated with significantly greater improvements

from baseline in HbA1c and FPG levels relative to placebo,

and significantly more albiglutide than placebo recipients

achieved HbA1c levels of\7 % (Table 1). No between-

group differences were seen with regard to the change from

baseline in bodyweight (Table 1). The time to hypergly-

caemic rescue up to week 52 differed significantly between
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Table 1 Efficacy of subcutaneous albiglutide as monotherapy or add-on therapy in patients with type 2 diabetes. Results are from phase III trials

in the HARMONY programme. Some data are taken from the European Medicine Agency’s assessment report [16]

Study Treatment ? background regimen No.

of

ptsa

Changesb from BL [BL values]c % pts with

HbA1c

\7 %HbA1c (%)d FPG

(mmol/L)

BW (kg)

As monotherapy in drug-naı̈ve pts inadequately controlled with diet ? exercise

Reinhardt et al.

(HARMONY 2) [24, 31]e
ALB 30 mg qw 100 –0.7** [8.1] –0.9** [9.1] –0.4 [96] 49.0**

ALB 50 mg qw 97 –0.9** [8.2] –1.4** [9.5] –0.9 [97] 40.2**

PL 99 ?0.2 [8.0] ?1.0 [9.0] –0.7 [95] 21.4

As add-on therapy in pts inadequately controlled with oral therapy

Ahrén et al.

(HARMONY 3) [25]

ALB 30 mg qw ? MET 297 -0.6**,h,ww,f [8.1] -1.0**,h,w [9.1] -1.2www [89.6] 38.6*

SIT 100 mg od ? MET 300 –0.3 [8.1] –0.1 [9.2] –0.9 [90.4] 31.6

GMP 2 mgg od ? MET 302 –0.4 [8.1] –0.4 [9.3] ?1.2 [91.9] 31.4

PL ? MET 100 ?0.3 [8.1] ?0.6 [9.0] –1.0 [91.7] 15.5

Weissman et al.

(HARMONY 4) [26]

ALB 30 mg qw ? MET ± SU 496 –0.7h[8.3] –0.9 [9.4] –1.1��� [95.1] 31.6

InsG 10 U od ? MET ± SU 239 –0.8 [8.4] –2.1�� [9.7] ?1.6 [94.6] 32.8

Home et al.

(HARMONY 5) [30]

ALB 30 mg qw ? MET ? GMP 269 –0.6**,i [8.2] –0.7** [9.5] –0.4��� [91.1] 29.8**

PIO 30 mgj od ? MET ? GMP 273 –0.8 [8.3] –1.7�� [9.8] ?4.4 [91.0] 35.1�

PL ? MET ? GMP 115 ?0.3 [8.3] ?0.6 [9.7] –0.4 [89.9] 8.7

Reusch et al.

(HARMONY 1) [23]

ALB 30 mg qw ? PIO ± MET 150 –0.8** [8.1] –1.3** [9.3] ?0.3 [97.6] 44.3**

PL ? PIO ± MET 149 –0.1 [8.1] ?0.4 [9.3] ?0.5 [100.2] 14.8

Pratley et al.

(HARMONY 7) [28]

ALB 30 mg qw ? oral drugsk 402 –0.8i [8.2] –1.2 –0.6 [91.7] 42.2

LIR 0.6 mgl od ? oral drugsk 403 –1.0 [8.2] –1.7� –2.2�� [92.8] 51.7�

As add-on therapy in pts inadequately controlled with insulin ± oral therapy

Rosenstock et al.

(HARMONY 6) [27]

ALB 30 mg qw ? InsGm ± MET

and/or TZD

282 –0.8h [8.5] –1.0 [8.5] –0.7��� [92.5] 30

InsLn tid ? InsGm ± MET and/or

TZD

281 –0.7 [8.4] –0.7 [8.5] ?0.8 [91.6] 25

As add-on therapy in pts with renal impairment

Leiter et al.

(HARMONY 8) [29]

ALB 30 mg qw ± oral drugsk 246 –0.8���,f [8.1] –1.4��� –0.8� [83.3] 42.6��

SITo od ± oral drugsk 240 –0.5 [8.2] –0.2 –0.2 [82.8] 30.5

ALB albiglutide, BL baseline, BW bodyweight, FPG fasting plasma glucose, GMP glimepiride, HbA1c glycated haemoglobin, InsG insulin

glargine, InsL insulin lispro, ITT intent-to-treat, LIR liraglutide, MET metformin, mITT modified intent-to-treat, od once daily, PIO pioglitazone,

PL placebo, pts patients, qw once weekly, SIT sitagliptin, SU sulfonylurea, tid three times daily, TZD thiazolidinedione

* p\ 0.05, ** p\ 0.001 vs. PL; � p\ 0.05, �� p\ 0.01, ��� p\ 0.001 vs active comparator; � p\ 0.05, �� p\ 0.001 vs ALB; h p\ 0.001 vs

SIT; w p\ 0.05, ww p\ 0.01, www p\ 0.0001 vs GMP
a Efficacy analyses were conducted in the ITT [23–27, 29] or mITT [28, 30] populations
b Changes are mean changes [28] or least squares mean changes [23–27, 29, 30] at 26 [27, 29], 32 [28], 52 [23, 24, 26, 30, 31] or 104 [25] weeks
c Some BL values relate to the safety population rather than the ITT or mITT populations
d Primary endpoint
e Available as abstracts and/or posters
f Noninferiority of ALB vs. SIT [25, 29] or GMP [25] was shown, with superiority subsequently demonstrated
g Titrated to 4 mg if needed
h Noninferiority of ALB vs. InsG [26] or InsL [27] was shown
i Noninferiority of ALB vs. PIO [30] or LIR [28] was not shown
j Titrated to 45 mg if needed
k MET, TZD, SU or any combination of these
l Titrated to 1.2 mg at week 1 and 1.8 mg at week 2
m Dose titrated to achieve FPG of\5.6 mmol/L according to an insulin titration scheme
n Dose titrated to achieve preprandial glucose of 4.4–7.2 mmol/L and peak (1–2 h) postprandial glucose of\10 mmol/L based on average of the

previous 2 days’ home glucose-monitoring results
o Dosing based on estimated glomerular filtration rate at randomization according to package insert
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groups (p\ 0.0001). Rescue medication was required in

24.4 % of albiglutide and 47.7 % of placebo recipients

[23].

According to the results of the HARMONY 7 trial,

both once-weekly albiglutide and once-daily liraglutide

were associated with clinically meaningful reductions

from baseline in HbA1c at week 32 in patients with

inadequate glycaemic control on OADs (metformin, a

thiazolidinedione, a sulfonylurea or any combination of

these), but the criteria for noninferiority of albiglutide

were not met. (Table 1) [28]. Relative to albiglutide re-

cipients, liraglutide recipients had significantly greater

changes from baseline in FPG levels and bodyweight and

significantly more patients achieved HbA1c levels

of\7 % (Table 1). In addition, the time to hypergly-

caemic rescue was significantly longer with liraglutide

versus albiglutide (p = 0.005) and almost twice as many

albiglutide as liraglutide recipients required rescue

medication by week 32 (15 vs. 8 %) [28]. Data from US

patients (n = 728) in the HARMONY 7 study (available

as an abstract) [32] found no significant differences be-

tween albiglutide and liraglutide with regard to treatment

satisfaction. Diabetes Medication Satisfaction (DMS)

scores improved from baseline over 32 weeks in both

treatment groups, with the greatest improvements seen in

the efficacy domain [32].

4.2.1.1 Long-Term Results Three-year results from the

HARMONY 1, 3, 4 and 5 trials have been reported as

abstracts and posters [33–36]. Blinding was maintained

throughout in HARMONY 1, 3 and 5. In all four trials,

add-on albiglutide produced sustained glycaemic control

over the entire 3-year study period, as evidenced by dur-

able HbA1c- and FPG-lowering effects [33–36].

In HARMONY 3, the proportion of albiglutide,

sitagliptin, glimepiride and placebo recipients who

achieved HbA1c levels of\7 % after 3 years was 60.0,

50.0, 43.1 and 43.8 %, respectively [34]. The mean change

in bodyweight at week 156 was -2.31 kg with albiglutide

versus ?0.98 kg with glimepiride (p\ 0.0001). Sig-

nificantly fewer patients in the albiglutide group (29.3 %)

required hyperglycaemic rescue at week 156, compared

with placebo (49.0 %; p = 0.0002) and sitagliptin (37.7 %;

p = 0.0275) [34].

In HARMONY 4, albiglutide was associated with con-

tinued weight loss through week 156 (mean -3.5 kg),

while mean bodyweight increased by 0.9 kg in the insulin

glargine group [36]. At week 156, HbA1c levels of\7 %

were achieved by 48.0 % of albiglutide and 52.3 % of

insulin glargine recipients. There were no statistically

significant differences between albiglutide and insulin

glargine regarding the proportion of patients requiring

rescue medication (56.2 vs. 48.0 %) [36].

In HARMONY 5, target HbA1c levels of\7 % at

week 156 were achieved by 37, 49 and 33 % of albiglutide,

pioglitazone and placebo recipients, respectively [35].

Mean bodyweight decreased and remained stable in the

albiglutide group over 3 years, but increased in the

pioglitazone group (treatment difference –7.9 kg;

p\ 0.0001). At week 156, the probability of hypergly-

caemic rescue was 52, 43 and 80 % in the albiglutide,

pioglitazone and placebo groups, respectively [35].

In HARMONY 1, the proportion of patients achieving

HbA1c levels of\7 % at week 156 was 59 % with

albiglutide and 46 % with placebo [33]. Bodyweight

remained stable for 3 years in the albiglutide group

(quantitative data not available). The probability of

hyperglycaemic rescue at week 156 was 44.8 % in the

albiglutide group and 71.6 % in the placebo group, with

placebo recipients requiring rescue medication at an earlier

median time than albiglutide recipients (p\ 0.0001) [33].

4.2.2 In Patients Inadequately Controlled With

Insulin ± Oral Therapy

In HARMONY 6, add-on therapy with albiglutide was

noninferior to three-times-daily prandial insulin lispro in

terms of the HbA1c-lowering response at week 26 in pa-

tients with inadequate glycaemic control on insulin

glargine alone or in combination with oral metformin and/

or a thiazolidinedione (Table 1) [27]. There were no sig-

nificant between-group differences with regard to the

change from baseline in FPG or the proportion of patients

achieving HbA1c levels of\7 % (Table 1). Weight loss

was observed in the albiglutide group, while bodyweight

increased in the insulin lispro group (Table 1). The prob-

ability of hyperglycaemic rescue was 22.9 % in the

albiglutide group and 24.4 % in the insulin lispro group [27].

Treatment satisfaction improved from baseline over

26 weeks in the albiglutide group, but decreased in the

insulin lispro group (available as an abstract) [37]. Com-

pared with insulin lispro recipients, patients receiving

albiglutide had significantly higher DMS scores for treatment

burden (p\0.0001), efficacy (p = 0.0264), symptoms

(p = 0.0236) and overall satisfaction (p\0.0001) [37].

Further reductions in HbA1c were seen in patients who

completed 52 weeks of treatment, with total mean reduc-

tions from baseline of –1.01 and –0.84 % for albiglutide

versus insulin lispro (available as an abstract) [38]. After

52 weeks of treatment, 44.6 and 29.8 % of albiglutide and

insulin lispro recipients achieved HbA1c levels of\7 %.

Albiglutide was associated with a significantly greater mean

reduction frombaseline in FPG levels thanwith insulin lispro

(–1.48 vs. –0.86 mmol/L; p = 0.0281), and a significant

between-group differencewas observed for themean change

from baseline in bodyweight (–0.96 vs. ?1.66 kg;
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p\ 0.0001). Hyperglycaemic rescue was required in 43.6

and 38.8 % of albiglutide and insulin lispro recipients [38].

4.2.3 In Patients With Renal Impairment

In the HARMONY 8 study, once-weekly albiglutide was

noninferior to once-daily sitagliptin at reducing HbA1c at

week 26 in patients with renal impairment (eGFR

15–89 mL/min/1.73 m2) and inadequate glycaemic control

on diet and exercise and/or oral therapy (metformin, a

thiazolidinedione, a sulfonylurea or any combination of

these), with superiority subsequently shown (Table 1) [29].

Albiglutide was significantly more effective than sitagliptin

with regard to the changes from baseline in FPG and

bodyweight, and the proportion of patients achieving an

HbA1c target of\7 % (Table 1). In patients with mild

(eGFR 60–89 mL/min/1.73 m2; n = 256), moderate

(eGFR 30–59 mL/min/1.73 m2; n = 203) or severe (eGFR

15–29 mL/min/1.73 m2; n = 36) renal impairment, dif-

ferences between albiglutide and sitagliptin in the least

squares mean change from baseline in HbA1c were

–0.13 % (95 % CI –0.37 to 0.11), –0.53 % (95 % CI –0.80

to –0.26) and –0.47 % (95 % CI –1.12 to 0.18), respec-

tively, and in FPG were –0.83 mmol/L (95 % CI –1.54 to

–0.12), –1.60 mmol/L (95 % CI –2.40 to –0.81) and

–1.56 mmol/L (95 % CI –3.44 to 0.31), respectively. A

significant difference in the mean time to hyperglycaemic

rescue was observed between albiglutide and sitagliptin

and favoured albiglutide (p = 0.0017). After 52 weeks of

treatment, the probability of hyperglycaemic rescue was

20 % with albiglutide and 34 % with sitagliptin [29].

4.3 Pooled Analyses

Data were pooled from the HARMONY 1–7 trials

(n = 4,400) to investigate the efficacy of once-weekly

albiglutide in the African/African-American [39] and His-

panic/Latino [40] subpopulations (available as abstracts and

posters). In the African/African-American subpopulation

(n = 596), once-weekly albiglutide was associated with

significantly greater improvements in HbA1c than placebo

and pooled OADs, but not insulin [39]. In the Hispanic/

Latino subpopulation (n = 1,204), HbA1c levels were sig-

nificantly reduced with albiglutide relative to placebo, but

not pooled OADs or insulin [40]. Statistical significance was

based on 95 % CIs for between-group differences.

5 Tolerability

Unless specified otherwise, tolerability analyses in the

HARMONY trials included both pre- and post-hypergly-

caemic rescue results.

5.1 General Profile

Subcutaneous, once-weekly albiglutide was generally well

tolerated when administered as monotherapy in drug-naı̈ve

patients with inadequate glycaemic control on diet and

exercise alone, according to the results of the HAR-

MONY 2 study described in Sect. 4.1 [24, 31], with tol-

erability maintained in the long term [31]. At week 156,

the proportion of patients experiencing on-therapy treat-

ment-related adverse events was 38.6, 43.4 and 23.8 % in

the albiglutide 30 mg, albiglutide 50 mg and placebo

groups, respectively [31]. The corresponding incidence of

serious adverse events was 14.9, 14.1 and 15.8 %, re-

spectively. The most common on-therapy adverse events

(irrespective of rescue medication) were headache, nausea,

diarrhoea, upper respiratory tract infection, hypertension,

back pain and injection-site reaction (Fig. 1). Most injec-

tion-site reactions were of mild intensity, and last-

ed\2 weeks. There were four deaths in the albiglutide 50

mg group, one of which (severe metastatic pancreatic

carcinoma) was considered to be drug-related [31].

Once-weekly albiglutide was also generally well toler-

ated when administered as add-on therapy in patients with

inadequate glycaemic control, according to the results of

the HARMONY 1 and 3–8 trials discussed in Sect. 4.2.
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Injec�on-site reac�on

Back pain
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Albiglu�de 30 mg once weekly (n = 101)

Albiglu�de 50 mg once weekly (n = 99)
Placebo (n = 101)

Fig. 1 Tolerability of subcutaneous albiglutide monotherapy in drug-

naı̈ve patients with type 2 diabetes participating in the HARMONY 2

trial [31]. Most common (C8 % in either albiglutide group) on-

therapy adverse events occurring up to week 156. URTI upper

respiratory tract infection
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In a pooled analysis of the HARMONY 1–7 trials (2,116

albiglutide recipients), the most frequently reported adverse

events occurring in albiglutide monotherapy or add-on

therapy recipients included hypoglycaemia (mostly in pa-

tients receiving concomitant sulfonylureas or insulin; see

Sect. 5.2), diarrhoea, nausea, upper respiratory infection and

injection-site reaction (e.g. rash, erythema, itching); most

injection-site reactions were mild in severity [7, 8, 16].

Once-weekly albiglutide also had a favourable gastroin-

testinal (GI) tolerability profile, according to another pooled

analysis (available as an abstract and poster) [41] of data

from several studies (HARMONY 1–3, 5, 7 and 8, as well as

a phase IIb dose-ranging trial with an exenatide reference

arm [14]; total n = 1,391). The most common GI adverse

events reported in patients receiving albiglutide (mono-

therapy or add-on therapy) were diarrhoea (13.1 vs. 10.5 %

of placebo recipients), nausea (11.1 vs. 9.6 %), constipation

(4.6 vs. 5.1 %) and vomiting (4.2 vs. 2.6 %); most events

were of mild or moderate severity and of short duration

(median 3–4 days) [41]. The incidence of nausea and/or

vomiting was 29.0 % with albiglutide 30 mg once weekly

and 45.7 % with exenatide 5–10 lg once daily [14]. The

frequency of GI adverse events was generally not increased

when albiglutide was added to metformin [41]. Compared

with add-on liraglutide, the rates of nausea (9.9 vs. 29.2 %;

p\ 0.0001) and vomiting (5.0 vs. 9.3 %; p = 0.0154) were

significantly lower with add-on albiglutide [28].

Add-on therapy with once-weekly albiglutide was as-

sociated with a numerically higher incidence of GI and

injection-site reactions than insulin [26, 27, 36]. Among

patients receiving albiglutide or insulin lispro in combi-

nation with insulin glargine for 26 weeks in the HAR-

MONY 6 trial (Sect. 4.2.2), diarrhoea occurred in 13.0

versus 4.3 %, nausea occurred in 11.2 versus 1.4 %,

vomiting occurred in 6.7 versus 1.4 % and injection-site

reactions occurred in 9.5 versus 5.3 % [27]. Among pa-

tients receiving albiglutide or insulin glargine in combi-

nation with OADs for 3 years in HARMONY 4

(Sect. 4.2.1), nausea occurred in 13.3 versus 7.5 %, diar-

rhoea occurred in 10.9 versus 7.9 % and injection-site re-

actions occurred in 9.9 versus 3.3 % [36].

In the HARMONY 8 trial [29], the incidence of GI

adverse events increased with declining renal function [8].

Diarrhoea occurred in 6, 13 and 21 % of patients with mild,

moderate or severe renal impairment. Corresponding rates

of nausea were 3, 5 and 16 %, respectively. The US PI

recommends caution when initiating or escalating doses of

albiglutide in patients with renal impairment [8].

5.2 Hypoglycaemia

InHARMONY 2,monotherapywith once-weekly albiglutide

was associatedwith low rates of hypoglycaemia in drug-naı̈ve

patients inadequately controlled on diet and exercise alone

[31]. At week 156, documented pre-rescue symptomatic hy-

poglycaemia (plasma glucose B3.9 mmol/L or B70 mg/dL

and the presence of hypoglycaemic symptoms) occurred in 2,

1 and 3 % of patients receiving albiglutide 30 mg, albiglutide

50 mg and placebo, respectively. No severe hypoglycaemic

events were reported [31].

Albiglutide was generally associated with low rates of

hypoglycaemia when administered once weekly as add-on

therapy in the HARMONY 1 and 3–8 trials [23, 25–30,

33–36]. Across all studies, overall rates of documented pre-

rescue symptomatic hypoglycaemia among albiglutide re-

cipients ranged from 3.0 to 17.5 %. There were few

(\2 %) cases of severe hypoglycaemia [23, 25–30, 33–36].

Patients receiving albiglutide and concomitant sulfony-

lureas appeared more likely to experience hypoglycaemia

[26, 28–30, 35, 36]. For example, in HARMONY 4, the

incidence of documented pre-rescue symptomatic hypo-

glycaemia was 21.1 % in the subgroup of patients receiv-

ing albiglutide plus metformin and a sulfonylurea

compared with 1.1 % in the subgroup of patients receiving

albiglutide plus metformin [26].

Add-on therapy with once-weekly albiglutide was as-

sociated with a lower risk of hypoglycaemia than add-on

therapy with insulin in patients inadequately controlled

with metformin with or without a sulfonylurea [26, 36] or

insulin glargine with or without metformin and/or a

thiazolidinedione [27]. In HARMONY 4, the model-ad-

justed incidence rate of documented pre-rescue symp-

tomatic hypoglycaemia up to week 52 was significantly

lower with albiglutide than with insulin glargine (61.4 vs.

108.8 events per 100 person-years; p = 0.0377) [26].

Corresponding incidence rates for any hypoglycaemia at

week 156 were 70.2 and 145.2 events per 100 person-

years, respectively [36]. Of note, severe hypoglycaemia

occurred only in patients receiving concomitant metformin

and a sulfonylurea [26, 36]. In HARMONY 6, the inci-

dence rate for documented pre-rescue symptomatic hypo-

glycaemia through week 26 was 0.9 events per patient-

year in the albiglutide group and 2.3 events per patient-

year in the insulin lispro group [27].

5.3 Other Adverse Events of Special Interest

No cases of thyroid cancer were reported in albiglutide

recipients in HARMONY 1, 4, 5, 7 and 8 trials [23, 26, 28–

30]. Thyroid cancer was reported in one albiglutide re-

cipient and two sitagliptin recipients in HARMONY 3

(none of which were considered study drug-related) [25]

and in one albiglutide recipient in HARMONY 6

(albiglutide was discontinued after one dose) [27].

Acute pancreatitis has been observed in patients treated

with albiglutide. Across all eight HARMONY trials, 0.3 %
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of albiglutide recipients developed pancreatitis considered

to be likely related to the study drug, compared with 0.1

and 0 % of patients receiving active comparators and

placebo [7, 8].

In a pooled analysis of the HARMONY 1–7 trials

(2,116 albiglutide recipients), pneumonia occurred in

1.8 % of albiglutide recipients, compared with 0.8 % of all

comparators [8]. Corresponding rates of serious pneumonia

were 0.4 and 0.1 %, respectively [8].

Atrial fibrillation and atrial flutter were seen in 1.0 and

0.2 % of patients receiving albiglutide versus 0.5 and 0 %

of patients receiving placebo or active comparators [8].

According to a meta-analysis (available as an abstract and

poster) [42] of data from the HARMONY 1–8 trials and a

16-week Japanese phase IIb study [13] (n = 5,107), there

was no excess hazard for first major adverse cardiovascular

event plus [MACE?; non-fatal acute myocardial infarction

(MI), stroke, cardiovascular (CV) death and hospitalization

for unstable angina pectoris] for albiglutide versus all

comparators (hazard ratio 1.00; 95 % CI 0.68–1.49). Inci-

dence rates for first MACE? were 1.2 events per

100 person-years with albiglutide and 1.1 events per

100 person-years for all comparators. Non-MACE?

events (silent MI, hospitalization for other chest pain or

heart failure, subdural/extradural haematoma and non-CV

death) occurred in 2.3 % of patients in the albiglutide and

all comparators groups [42].

5.4 Immunogenicity

Integrated immunogenicity results from the HAR-

MONY 1–7 trials (n = 2,098; available as an abstract and

poster) [43] found that 5.5 % of patients tested positive for

anti-albiglutide antibodies on at least one occasion. Of

these, 64 % developed antibodies during the first 6 months

of treatment. Most patients (63 %) had a positive result at

only one or two time points, with nine patients developing

anti-drug antibodies that lasted for[52 weeks. The anti-

bodies were non-neutralizing and had no effect on the ef-

ficacy or benefit-risk profile of albiglutide [43].

6 Dosage and Administration

In the US, albiglutide is indicated as an adjunct to diet and

exercise, but is not recommended as first-line therapy in

patients with inadequate glycaemic control on diet and

exercise [8]. In the EU, albiglutide is indicated as mono-

therapy in patients with inadequate glycaemic control on

diet and exercise alone or in patients for whom the use of

metformin is considered inappropriate, or as add-on ther-

apy in combination with other glucose-lowering medica-

tions when these, together with diet and exercise, do not

provide adequate glycaemic control [7]. The recommended

dosage of albiglutide is 30 mg once weekly; this may be

increased to 50 mg once weekly to improve glycaemic

control [7, 8]. Albiglutide should be administered as a

subcutaneous injection on the same day each week, without

regard to meals. When albiglutide is given in combination

with insulin or a sulfonylurea, the dose of insulin or sul-

fonylurea may need to be reduced to lower the risk of

hypoglycaemia [7, 8]. When albiglutide is added to met-

formin, the metformin dose may be continued unchanged

[7].

Albiglutide should not be used for the treatment of

type 1 diabetes or diabetic ketoacidosis, and its use in

paediatric patients has not been investigated [7, 8].

The US prescribing information contains a boxed

warning stating that the risk of thyroid C-cell tumours was

increased in rodents receiving GLP-1 receptor agonists [8].

Albiglutide is contraindicated in patients with a personal or

family history of medullary thyroid tumours or in patients

with multiple endocrine neoplasia [8].

Local prescribing information should be consulted for

further information regarding dosage and administration,

contraindications, warnings and precautions related to the

use of albiglutide.

7 Place of Albiglutide in the Management of Type 2

Diabetes Mellitus

Metformin is the preferred and most widely used first-line

pharmacological agent for type 2 diabetes [1, 2]. If the

target HbA1c level is not achieved with metformin mono-

therapy after &3 months, add-on therapy with sulfony-

lureas, thiazolidinediones, DPP-4 inhibitors, GLP-1

receptor agonists or insulin (usually basal insulin) is rec-

ommended [1]. In addition to improving glycaemic control,

the choice of pharmacological agent should take into ac-

count cost, potential adverse events, hypoglycaemia risk

and effects on bodyweight [1]. While most classes of

OADs are weight neutral (e.g. metformin, DPP-4 in-

hibitors) or associated with weight gain (e.g. sulfonylureas,

thiazolidinediones, basal insulin), GLP-1 receptor agonists

are associated with weight loss [1, 2].

Albiglutide is one of the newer GLP-1 receptor agonists;

other such agents currently available include exenatide,

exenatide long-acting release, lixisenatide, liraglutide and

dulaglutide [2, 11]. Like other drugs of its drug-class,

albiglutide activates the GLP-1 receptor, stimulating glu-

cose-dependent insulin secretion, suppressing inappropriate

glucagon secretion and delaying gastric emptying (Sect. 2).

A comprehensive phase III trial programme comprising

eight individual studies (HARMONY 1–8) has demon-

strated the efficacy of subcutaneous albiglutide as
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monotherapy and as add-on therapy in patients with

inadequately controlled type 2 diabetes (Sect. 4). One

unique feature of the HARMONY trials was the use of

hyperglycaemic rescue for patients with persistent hyper-

glycaemia. These patients remained in the study after res-

cue and continued to receive randomized study medication.

Efficacy assessments were based on pre-rescue results,

while safety assessments also included post-rescue results.

Although this study design was intended to reflect a more

‘real world’ scenario typically seen in diabetes clinical

practice, it may have complicated interpretation of the

study results [25]. While most studies in the HARMONY

programme were double-blind, the insulin studies (HAR-

MONY 4 and 6) and the liraglutide study (HARMONY 7)

utilised an open-label design to avoid the use of sham in-

jections; this may have biased the reporting of events [27].

It is worth noting that insulin dosing in the HARMONY 4

and 6 trials was not strictly treat-to-target, and the dose of

basal insulin glargine in HARMONY 6 may not have been

optimally titrated [27]. In several studies (HAR-

MONY 3–6, 8), albiglutide was titrated from 30 to 50 mg

as needed, meaning that efficacy and safety data comprised

a mixture of these doses.

As monotherapy, albiglutide 30 or 50 mg once weekly

was more effective than placebo in terms of improvements

in glycaemic control at week 52 [24] (Sect. 4.1). Add-on

therapy with albiglutide did not demonstrate noninferiority

to pioglitazone in the HARMONY 5 trial [30] or to

liraglutide in the HARMONY 7 trial [28] (Sect. 4.2.1).

However, in the other HARMONY trials, add-on therapy

with albiglutide was either noninferior to or significantly

more effective than other comparators, including placebo

(HARMONY 1 [23], HARMONY 2 [24], HARMONY 3

[25] and HARMONY 5 [30]), sitagliptin (HARMONY 3

[25] and HARMONY 8 [29]), glimepiride (HARMONY 3

[25]), insulin glargine (HARMONY 4 [26]) and insulin

lispro (HARMONY 6 [27]), in terms of improving gly-

caemic control, in clinical trials of 26–104 weeks’ duration

(Sect. 4.2). The improvements in glycaemic control were

maintained during treatment with albiglutide for up to

3 years in the HARMONY 1–5 trials (Sects. 4.1, 4.2.1.1).

The term ‘diabesity’ is now used to characterize diabetes

associated with obesity [11]. Studies have demonstrated

that each 0.4-kg increase in bodyweight is associated with

a 2 % increase in the risk of diabetes progression (HbA1c

level of C7 % or initiation of treatment with antidiabetic

drugs) [44]. Relatively small reductions in bodyweight

have been shown to reduce the risk of cardiovascular dis-

ease and improve glycaemic control in overweight or obese

patients with type 2 diabetes [2]. Indeed, evidence suggests

that even a 1-kg reduction in bodyweight may be associ-

ated with beneficial effects on glycaemic control, as well as

reduced morbidity and mortality [44]. With regard to

reduction in bodyweight, once-weekly albiglutide was

significantly more effective than insulin glargine, insulin

lispro, glimepiride and pioglitazone, producing mean

weight reductions of 0.4–1.2 kg from baseline compared

with weight gains with these comparators in most studies

(mean change of ?0.8 to ?4.4 kg) (Sect. 4). In patients

completing up to 3 years of treatment with albiglutide in

the HARMONY 1–5 trials, bodyweight decreased or re-

mained stable over the course of treatment (Sects. 4.1,

4.2.1.1). Studies have shown that GLP-1 receptor agonists

such as albiglutide and liraglutide reduce food intake by

direct activation of GLP-1 receptors in the CNS [45].

Albiglutide is a large protein that cannot cross the blood-

brain barrier or diffuse into the hypothalamus and area

postrema as easily as liraglutide, a smaller peptide [28].

Therefore, albiglutide may have less impact on food intake

and bodyweight. Indeed, weight loss was significantly

lower with albiglutide than liraglutide in the HARMONY 7

trial (Sect. 4.2.1). This difference in bodyweight reduction

may be partly due to liraglutide’s increased access to

specific brain areas involved in appetite regulation [46].

Once-weekly albiglutide was generally well tolerated

when administered as monotherapy or as add-on therapy to

other antidiabetic agents (Sect. 5). As a drug class, GLP-1

receptor agonists are known to be associated with GI ad-

verse events [2, 47], which may have a negative impact on

treatment adherence [48]. GI adverse events such as nausea

and diarrhoea were among the most commonly reported

adverse events in the HARMONY trials (Sect. 5.1).

However, according to pooled analyses of several studies,

most GI events were transient and mild or moderate in

severity (Sect. 5.1).

A possible link between GLP-1-derived medications and

medullary thyroid cancer has been identified [49], but

based on currently available results, firm evidence sup-

porting or ruling out this hypothesis is lacking [50]. Across

all eight HARMONY trials, only two albiglutide recipients

developed thyroid cancer (Sect. 5.3). Nevertheless,

albiglutide, similar to all other long-acting GLP-1 receptor

agonists, carries an FDA boxed warning stating that it

should not be used in patients with a multiple endocrine

neoplasia or in patients with a personal or family history of

medullary thyroid carcinoma (Sect. 6).

Although safety concerns have been raised in observa-

tional studies regarding the potential risk of acute pancre-

atitis associated with GLP-1 receptor agonists [51], the

incidence of acute pancreatitis among albiglutide recipients

was low (0.3 %) across all eight HARMONY trials

(Sect. 5.3). In addition, it should be noted that type 2

diabetes itself is associated with a heightened risk of pan-

creatitis [52]. Recent assessments conducted by the US

FDA and the European Medicines Agency (EMA) con-

cluded that claims in the scientific literature of a causal

660 H. A. Blair, G. M. Keating



relationship between incretin-based therapies (i.e. GLP-1

receptor agonists and DPP-4 inhibitors) and pancreatitis or

pancreatic cancer were inconsistent with the available data

[53]. Until more data are available, the FDA and the EMA

will continue to consider pancreatitis a risk associated with

incretin-based therapies [53].

The risk of hypoglycaemia is lower with GLP-1 receptor

agonists, DPP-4 inhibitors, metformin and thiazolidine-

diones than with sulfonylureas, insulins and meglitinides

[2, 54]. Indeed, in the HARMONY trials, albiglutide was

generally associated with low rates of hypoglycaemia when

administered once weekly as monotherapy or add-on

therapy (Sect. 5.2). As expected, the incidence of hypo-

glycaemia was higher when albiglutide was administered

in combination with a sulfonylurea or insulin (Sect. 5.2).

Cross-talk between sulfonylureas and incretin signalling

via an exchange protein directly activated by cyclic ade-

nosine monophosphate (cAMP) 2A (EPAC2A) may be

responsible for the severe hypoglycaemia that is sometimes

observed in patients receiving DPP-4 inhibitors in combi-

nation with sulfonylureas [55]. However, because GLP-1

receptor agonists appear to increase cAMP levels in pan-

creatic b-cells more strongly than DPP-4 inhibitors, cross-

talk between sulfonylureas and incretin signalling may not

occur with GLP-1 receptor agonists [55].

Like other GLP-1 receptor agonists, albiglutide is self-

administered by subcutaneous injection. Adherence to in-

jectable therapies may be adversely affected by patients’

fear of needles or painful injections [48]. However, evi-

dence suggests that longer-acting drugs such as once-

weekly albiglutide may be preferred over injectable agents

requiring more frequent administration (e.g. twice-daily

exenatide) [47, 48, 56]. Nearly 50 % of patients with type 2

diabetes from a Chronic Illness Panel who completed an

anonymous online survey (n = 1,516) indicated that they

would be ‘extremely likely’ or ‘very likely’ to take an

injectable once-weekly antidiabetic medication if it was

recommended by their physician [56]. In the survey, the

most commonly endorsed beneficial attributes of once-

weekly medications were improved quality of life, greater

convenience and better medication adherence [56].

Poor adherence to treatment is a widespread problem

among patients with type 2 diabetes [56], and ‘real world’

data indicate that discontinuation rates for injectable non-

insulin therapies, including some GLP-1 receptor agonists

(e.g. exenatide, liraglutide), are high [57]. According to an

analysis of data from the HARMONY 3, 5 and 8 trials

(available as an abstract plus poster), once-weekly

albiglutide may improve patient acceptability and ease of

use relative to once-daily oral medications [57]. Overall

compliance rates were high in all treatment groups, but

were numerically higher with once-weekly albiglutide than

with once-daily oral sitagliptin, glimepiride or pioglitazone.

Low compliance rates of\80 % were observed in

7.5–14.9 % of patients receiving active comparators,

compared with 1.6–2.3 % of albiglutide recipients [57].

In conclusion, subcutaneous albiglutide is effective

and generally well tolerated in patients with inadequately

controlled type 2 diabetes. In randomized controlled tri-

als, albiglutide improved glycaemic control when ad-

ministered as monotherapy or add-on therapy to other

antidiabetic agents (including metformin, sulfonylureas,

thiazolidinediones and insulins). In addition to improving

glycaemic control, albiglutide had beneficial effects on

bodyweight, with these benefits maintained during long-

term treatment. Albiglutide has a convenient once-weekly

administration regimen and a low risk of hypoglycaemia

(except when used in combination with agents that may

be associated with hypoglycaemia, such as sulfonylureas

or insulin). Therefore, once-weekly albiglutide is a useful

therapeutic option for the management of type 2

diabetes.

Data selection sources: Relevant medical literature (including

published and unpublished data) on albiglutide was identified by

searching databases including MEDLINE (from 1946), PubMed

(from 1946) and EMBASE (from 1996) [searches last updated 26

February 2015], bibliographies from published literature, clinical

trial registries/databases and websites. Additional information

was also requested from the company developing the drug.

Search terms: Albiglutide, Eperzan, Tanzeum, GSK 716155

Study selection: Studies in patients with type 2 diabetes mellitus

who received albiglutide. When available, large, well designed,

comparative trials with appropriate statistical methodology were

preferred. Relevant pharmacodynamic and pharmacokinetic data

are also included.
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