
Endocrinol Diab Metab. 2018;1:e00004.	 		 	 | 	1 of 7
https://doi.org/10.1002/edm2.4

wileyonlinelibrary.com/journal/edm2

 

Received:	18	September	2017  |  Revised:	19	October	2017  |  Accepted:	20	October	2017
DOI:	10.1002/edm2.4

O R I G I N A L  A R T I C L E

A real- world, observational study of weekly exenatide added 
to basal insulin in patients with type 2 diabetes mellitus 
(NCT02895672)

Matthew D. Stryker1  | Michael P. Kane1 | Robert S. Busch2

This	is	an	open	access	article	under	the	terms	of	the	Creative	Commons	Attribution-NonCommercial	License,	which	permits	use,	distribution	and	reproduction	in	any	
medium,	provided	the	original	work	is	properly	cited	and	is	not	used	for	commercial	purposes.
©	2017	The	Authors.	Endocrinology, Diabetes & Metabolism	published	by	John	Wiley	&	Sons	Ltd.

1Department	of	Pharmacy	Practice,	Albany	
College	of	Pharmacy	and	Health	Sciences,	
Albany,	NY,	USA
2Division	of	Community	Endocrinology,	Albany	
Medical	Center,	Albany,	NY,	USA

Correspondence
Matthew	D.	Stryker,	Department	of	Pharmacy	
Practice,	Albany	College	of	Pharmacy	and	
Health	Sciences,	Albany,	NY,	USA.
Email:	matthew.stryker@acphs.edu

Funding information
Funded	by	AstraZeneca.

Summary
Aim:	This	 is	a	pre-	post	observational	study	from	an	endocrinology	ambulatory	care	
practice which assessed the effectiveness and safety following the addition of a 
glucagon-	like	peptide-	1	(GLP-	1)	agonist,	weekly	exenatide	(Bydureon),	to	basal	insulin	
therapy	in	patients	with	type	2	diabetes	mellitus	(T2DM).	Liraglutide	plus	basal	insulin	
served as a comparison group.
Materials and methods:	A	data	collection	form	was	utilized	to	collect	study-	related	
information.	 The	 primary	 study	 outcome	 was	 change	 in	 HbA1c from baseline to 
12	months	after	GLP-	1	receptor	agonist	therapy	was	added	to	basal	insulin	therapy.	
Secondary	 outcomes	 were	 change	 in	 weight,	 percentage	 of	 patients	 achieving	 an	
HbA1c	of	<7%	(53	mmol/mol)	or	≤6.5%	(48	mmol/mol)	and	changes	in	blood	pressure	
and lipid parameters. Safety was assessed by a collection of reported adverse events.
Results:	One-	hundred	and	fifty	patients	met	inclusion	criteria	(seventy-	five	per	treat-
ment	arm).	After	1	year	of	therapy,	HbA1c	decreased	by	0.7%	in	the	entire	cohort	(once-	
weekly	exenatide:	−0.7%;	once-	daily	liraglutide:	−0.8%;	no	significant	between-	group	
difference).	 More	 subjects	 in	 the	 weekly	 exenatide	 arm	 achieved	 an	 HbA1c < 7% 
(53	mmol/mol)	(P	=	.03),	but	a	comparable	number	achieved	an	HbA1c	≤	6.5%	(48	mmol/
mol).	Although	significantly	more	patients	achieved	an	HbA1c	<	7%	(53	mmol/mol)	 in	
the	once-	weekly	exenatide	arm,	the	baseline	HbA1c	was	lower	(7.9%)	than	the	liraglu-
tide	arm	(8.4%).	No	significant	differences	were	observed	between	groups	for	other	
secondary	outcomes.	A	similar	number	of	subjects	discontinued	therapy,	mainly	due	to	
gastrointestinal-	ill	 effects,	 and	 hypoglycaemia	 incidence	 did	 not	 increase	 compared	
with the previous year.
Conclusion:	 The	addition	of	once-	weekly	exenatide	 to	basal	 insulin	was	associated	
with	 appreciable	 reductions	 in	 HbA1c and weight without an increase in 
hypoglycaemia.
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1  | INTRODUCTION

It	is	estimated	that	nearly	30	million	people	in	the	United	States,	roughly	
10%	of	the	population,	have	diabetes.1	Type	2	diabetes	mellitus	(T2DM),	
which	makes	up	more	 than	90%	of	 all	 diabetes	 cases,	 is	 a	 heteroge-
neous and progressive disease typically requiring the use of an increas-
ing	number	of	antidiabetic	medications.	Good	glycaemic	control	results	
in	a	decreased	incidence	of	diabetes-	related	complications.2	However,	
just	 over	 half	 (52.5%)	 of	 people	with	 diabetes	 achieve	 the	American	
Diabetes	Association’s	 (ADA)-	recommended	HbA1c	of	<7%	(53	mmol/
mol),	and	<20%	meet	combined	HbA1c,	blood	pressure	and	lipid	goals.

3 
Glucagon-	like	peptide-	1	 (GLP-	1)	 receptor	agonists	 are	widely	used	as	
second-	line	agents	in	clinical	practice,	often	after	the	failure	of	one	or	
more	oral	antidiabetic	agents.	A	recent	meta-	analysis	demonstrated	that	
GLP-	1	receptor	agonist	and	basal	insulin	combination	treatment	results	
in	 robust	 glycaemic	 control	with	 one-	third	 less	 hypoglycaemia	 and	 a	
significant decrease in weight compared with the addition of prandial 
insulin.4	Agents	that	can	improve	glycaemic	control,	have	a	low	risk	for	
hypoglycaemia and promote weight loss are especially desirable in dia-
betes management.

There	 are	 currently	 five	 commercially	 available	 GLP-	1	 receptor	
agonists	approved	for	use	within	the	United	States	and	they	include	
albiglutide,	dulaglutide,	exenatide,	liraglutide	and	lixisenatide.	The	first	
three	 have	 once-	weekly	 formulations	 available	 and	 the	 latter	 three	
have	 twice-		 or	 once-	daily	 formulations	 (exenatide	has	 two	 formula-
tions	available).	All	agents	are	currently	approved	for	the	management	
of	T2DM	as	an	adjunct	to	diet	and	exercise,	but	albiglutide,	dulaglutide	
and	liraglutide	are	the	only	long-	acting	agents	approved	for	concurrent	
use with basal insulin.5-10	Liraglutide	is	also	indicated	to	reduce	the	risk	
for major adverse cardiovascular events in patients with established 
cardiovascular disease.9

This	 is	a	real-	world,	pre-	post	observational	study	from	an	ambu-
latory endocrinology practice that assessed the efficacy and safety 
following	 the	 addition	 of	 a	 GLP-	1	 receptor	 agonist	 (once-	weekly	
exenatide	[Bydureon]	or	once-	daily	 liraglutide	[Victoza]),	 to	the	regi-
mens of patients with T2DM who have already received a minimum 
of	1	year	of	basal	 insulin	 therapy.	 Liraglutide	was	chosen	as	 a	 com-
parator	because	 it	 is	 the	market	 leader	 for	GLP-	1	receptor	agonists.	
We	hypothesize	that	GLP-	1	receptor	agonist	therapy	added	to	basal	
insulin therapy would result in a statistically significant improvement in 
glycaemic	control	and	weight	loss,	with	a	similar	risk	of	hypoglycaemia	
compared with baseline.

2  | MATERIALS AND METHODS

This	 is	 a	 pre-	post	 observational	 study	 which	 assessed	 the	 efficacy	
and	 safety	 of	 12	months	 of	GLP-	1	 receptor	 agonist	 therapy	 added	
to the therapeutic regimen of a group of patients with T2DM from 
an ambulatory endocrinology practice who had received basal insulin 
therapy for a minimum of 1 year. This endocrinology practice consists 
of	 primarily	 middle-	aged,	 commercially	 insured	 patients	 seen	 for	 a	
diverse	range	of	endocrine-	based	disorders,	although	approximately	

one-	third	of	patients	are	seen	for	primary	care.	Eleven	medical	doc-
tors,	 five	mid-	levels,	 two	pharmacists,	 three	nurses	and	three	nutri-
tionists/diabetes educators comprise the clinical team at the practice 
site.	This	study	was	reviewed	and	approved	by	the	Albany	College	of	
Pharmacy	and	Health	Sciences’	Institutional	Review	Board.	Potential	
subjects	were	identified	via	a	computerized	text	search	of	the	medica-
tion	and	problem	fields	of	patient	electronic	medical	records	(EMR).	
Search	 terms	 included	Bydureon,	Lantus,	Levemir,	NPH,	T2DM	and	
Victoza.	 Start	 and	 end	 dates	 for	 our	 data	 ranged	 from	 25	 January	
2010	through	1	June	2015	for	liraglutide	and	1	January	2012	through	
1	June	2015	for	once-	weekly	exenatide.	Individual	records	of	identi-
fied patients were reviewed to ascertain whether all applicable study 
criteria	were	met.	 Inclusion	criteria	were	as	follows:	T2DM,	age	18-	
85	years	old,	documentation	of	basal	 insulin	therapy	for	a	minimum	
of	1	year	prior	to	GLP-	1	receptor	agonist	 initiation	and	the	addition	
of	 once-	weekly	 exenatide	 or	 once-	daily	 liraglutide	 to	 basal	 insulin	
therapy. Patients did not have to be on prandial insulin to be included 
in	the	study;	however,	the	use	of	prandial	insulin	was	not	an	exclusion	
to	enrolment.	Exclusion	criteria	included	type	1	diabetes	mellitus,	pa-
tients receiving prescription medications for weight loss and initiation 
of	additional	antidiabetic,	antihypertensive	or	lipid-	lowering	medica-
tions	during	the	follow-	up	period.

A	data	collection	form	was	utilized	to	collect	the	following	patient	
information:	 baseline	 demographic	 information	 (gender,	 age,	 height,	
weight),	 duration	 of	 diabetes,	 medications,	 laboratory	 information	
(HbA1c,	 lipid	 profile	 [total	 cholesterol	 {TC},	 low-	density	 lipoprotein	
cholesterol	 {LDL-	C},	 triglycerides	 {TG},	 high-	density	 lipoprotein	 cho-
lesterol	 {HDL-	C}])	 and	blood	pressure.	 Safety,	 including	 incidents	 of	
hypoglycaemia,	was	assessed	by	collection	of	reported	adverse	effects.

The	primary	study	outcome	was	change	in	HbA1c from baseline to 
12	months	after	GLP-	1	receptor	agonist	therapy	was	added	to	basal	
insulin	therapy.	Secondary	outcomes	were	change	in	weight,	percent-
age	of	patients	achieving	an	HbA1c	of	<7%	(53	mmol/mol)	or	≤6.5%	
(48	mmol/mol),	 changes	 in	 systolic	 and	diastolic	blood	pressure	and	
changes	in	lipid	parameters	(TC,	LDL-	C,	TG	and	HDL-	C).

2.1 | Statistical analysis

A	two-	tailed	t test was performed to compare outcome differences be-
tween	the	two	GLP-	1	receptor	agonist	groups	and	a	P-	value	of	<.05	was	
considered	to	be	statistically	significant.	Assuming	an	HbA1c change of 
−0.5%	from	baseline,	a	beta	error	of	0.8	and	an	alpha	error	of	0.05,	a	
sample	size	of	60	patients	per	group	was	determined	to	be	required.

3  | RESULTS

Three	hundred	and	fifty-	eight	patients	were	identified	from	the	clin-
ic’s	EMR	as	potential	 subjects	 for	 review.	After	75	patients	 in	each	
group	were	identified	as	meeting	study	criteria,	further	study	enrol-
ment	ceased,	as	the	predefined	sample	size	(sixty	patients	per	treat-
ment	 arm)	 had	 been	met.	 The	 baseline	 characteristics	 of	 the	 study	
population	are	presented	in	Table	1.	Overall,	this	was	an	older	group	
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of	predominately	white,	moderately	controlled	patients	with	T2DM.	
Patients	had	a	long	history	of	diabetes	(mean	of	15	years)	with	two-	
thirds	 having	 a	 history	 of	 diabetes-	related	 microvascular	 complica-
tions	and	one-	third	with	a	history	of	macrovascular	disease.	Patients	
had	received	basal	insulin	for	approximately	7	years	prior	to	initiating	
GLP-	1	receptor	agonist	therapy.

One-	hundred	 and	 seven	 subjects	 completed	 at	 least	 1	year	 of	
therapy	with	a	GLP-	1	receptor	agonist	(median	dose	of	liraglutide	was	
1.8	mg	[ie,	top-	dose]).	Table	2	lists	the	efficacy	data	for	the	completer	
population.	At	1	year,	the	mean	difference	in	HbA1c from baseline was 
-	0.7%,	with	a	0.7%	decrease	in	the	once-	weekly	exenatide	completer	
arm	 and	 0.8%	 decrease	 in	 the	 liraglutide	 completer	 arm	 (absolute	
treatment	 difference:	 −0.1%;	 between-	group	 treatment	 difference	
not	statistically	significant,	P	=	.43).	Once-	weekly	exenatide	use	was	

associated	with	more	patients	achieving	an	HbA1c	<7%	(53	mmol/mol)	
compared	with	the	liraglutide	arm	(once-	weekly	exenatide:	58%;	lira-
glutide:	36%;	P	=	.03).	A	comparable	number	of	subjects	 in	both	the	
once-	weekly	exenatide	and	liraglutide	arms	achieved	an	HbA1c	≤	6.5%	
(48	mmol/mol)	 (once-	weekly	 exenatide:	 32%;	 liraglutide:	 20%;	
P	=	.27).	Weight	decreased	by	a	mean	of	5	pounds	 (2.3	kg)	or	2%	 in	
each	group	(between-	group	treatment	difference	not	statistically	sig-
nificant,	P	=	.87).	The	mean	total	daily	insulin	dose	between	groups	did	
not	significantly	change	with	a	mean	decrease	of	5	units	from	baseline	
in	 those	 receiving	once-	weekly	 exenatide	 and	a	3-	unit	 increase	ob-
served	in	those	receiving	liraglutide	(between-	group	treatment	differ-
ence	not	statistically	significant,	P	=	.29).

A	 similar	 number	 of	 subjects	 in	 each	 group	 discontinued	 ther-
apy	 secondary	 to	 adverse	 events	 (Table	3)	 believed	 to	 be	 GLP-	1	

Baseline characteristic
Overall 
(N = 150)

Once- weekly 
exenatide (n = 75)

Once- daily 
liraglutide (n = 75)

Mean	age,	y	[SD] 62	[10] 63	[10] 61	[9]

Gender,	n	(%)

Female 58	(39) 29	(39) 29	(39)

Male 92	(61) 46	(61) 46	(61)

Race,	n	(%)

African	American 8	(5) 3	(4) 5	(7)

Asian 2	(1) 1	(1) 1	(1)

Hispanic 0	(0) 0	(0) 0	(0)

White 137	(91) 70	(93) 67	(89)

Unknown 3	(2) 1	(1) 2	(3)

Mean	duration	of	diabetes,	y	[SD] 15	[7] 16	[8] 14	[6]

History	of	microvascular	disease,	
n	(%)

104	(69) 54	(72) 50	(67)

History	of	macrovascular	disease,	
n	(%)

55	(37) 27	(36) 28	(37)

Mean	HbA1c,	%	[SD] 8.1	[1.6] 7.9	[1.6] 8.4	[1.6]

Mean	weight,	pounds	[SD]* 249	[55] 237	[54] 261	[53]

Mean	body	mass	index,	kg/m2	[SD]* 38	[8] 37	[8] 40	[7]

Mean	systolic	blood	pressure,	mm	
Hg	[SD]

122	[10] 121	[9] 122	[10]

Mean	diastolic	blood	pressure,	mm	
Hg	[SD]

72	[6] 72	[5] 72	[6]

Mean	low-	density	lipoprotein	
cholesterol,	mg/dL	[SD]*

80	[28] 75	[25] 85	[30]

Mean	total	daily	insulin	dose,	Units	
[SD]

62	[50] 57	[55] 67	[44]

Median daily number of injections 
[SD]

1	[1.5] 1	[1.6] 1	[1.4]

Mean	basal	insulin	dose,	units	[SD] 48	[34] 44	[39] 52	[27]

Mean duration of basal insulin 
therapy,	y	[SD]

6.8	[5.9] 6.4	[5.8] 7.4	[6.0]

SD,	standard	deviation.
Conversions:	 HbA1c:	 to	 convert	 from	 percentage	 to	mmol/mol:	 10.93	*	HbA1c	 (percentage)	−	23.5;	
weight:	to	convert	from	pounds	to	kilograms,	divide	by	2.2;	LDL-	C:	to	convert	from	mg/dL	to	mmol/L,	
divide	by	38.67.
*P	<	.05.

TABLE  1 Baseline	characteristics	of	
study subjects



4 of 7  |     STRYKER ET al.

receptor	 agonist-	related	 (once-	weekly	 exenatide:	 24%;	 liraglutide:	
19%).	 Adverse	 effects	 resulting	 in	 discontinuation	 of	 once-	weekly	
exenatide	 included	 the	 following	 (patients	 may	 have	 discontinued	
therapy	due	to	more	than	one	adverse	effect):	gastrointestinal-	related	
symptoms	 (n	=	13;	 abdominal	 pain,	 diarrhoea,	 nausea,	vomiting,	 an-
orexia,	 belching,	 flatulence,	 heartburn),	 injection	 site	 nodules	 and	
itching	 (n	=	3),	 hypoglycaemia	 (n	=	8),	 allergic	 reaction,	 weight	 loss,	
fatigue,	headache,	soreness,	heartburn,	leg	welts,	muscle	spasms	and	

aches	(each,	n	=	1).	Adverse	effects	resulting	in	discontinuation	of	lira-
glutide	included	gastrointestinal-	related	symptoms	(n	=	11;	abdominal	
discomfort,	diarrhoea,	nausea),	hypoglycaemia	(n	=	15),	altered	taste,	
weakness,	migraines	and	shortness	of	breath	(each,	n	=	1).

Hypoglycaemia	was	reported	in	15%	of	patients	during	this	trial,	
compared	with	17%	the	year	prior	to	the	addition	of	a	GLP-	1	analogue.	
Specifically,	hypoglycaemia	was	reported	by	9	patients	during	the	year	
prior	to	the	addition	of	weekly	exenatide,	compared	with	8	during	the	

TABLE  2 Primary and secondary efficacy outcomes for the Completer Population

Outcome Overall (N = 108)
Once- weekly 
exenatide (n = 50)

Once- daily 
liraglutide (n = 58)

Primary study outcome

1-	y	HbA1c,	%	(mmol/mol)	[SD] 7.4	(57)	[1.4] 7.3	(56)	[1.3] 7.6	(60)	[1.5]a

Mean	change	in	HbA1c	from	baseline,	%** −0.7 −0.7 −0.8

Secondary outcomes

Subjects	achieving	an	HbA1c	<	7%	(53	mmol/mol),	n	(%)* 49	(46) 29	(58) 20	(36)

Subjects	achieving	an	HbA1c	≤	6.5%	(48	mmol/mol),	n	(%)** 27	(25) 16	(32) 11	(20)

1-	y	mean	weight,	pounds	[SD] 245	[58] 234	[53] 255	[61]

Mean	change	in	weight	from	baseline,	pounds** −5 −5 −5

1-	y	mean	systolic	blood	pressure,	mm	Hg	[SD] 122	[9] 123	[9] 121	[9]

Mean	change	in	systolic	blood	pressure	from	Baseline,	mm	Hg** 0 +2 −2

1-	y	mean	diastolic	blood	pressure,	mm	Hg	[SD] 71	[6] 71	[6] 71	[6]

Mean	change	in	diastolic	blood	pressure	from	baseline,	mm	Hg** −1 0 −2

1-	y	mean	total	daily	insulin	dose,	units	[SD] 59	[52] 50	[61] 67	[41]

Mean	change	in	total	daily	insulin	dose,	units** 0 −5 +3

1-	y	Mean	Total	Cholesterol,	mg/dL	[SD] 152	[35] 153	[30] 151	[39]

Mean	Change	in	Total	Cholesterol	from	Baseline,	mg/dL** −5 −1 −8

1-	y	mean	LDL-	C,	mg/dL	[SD] 75	[29] 72	[26] 78	[32]

Mean	change	in	LDL-	C	from	baseline,	mg/dL** −4 −3 −5

1-	y	mean	triglycerides,	mg/dL	[SD] 167	[127] 176	[149] 159	[106]

Mean	change	in	triglycerides	from	baseline,	mg/dL** +1 +2 0

1-	y	mean	HDL-	C,	mg/dL	[SD] 47	[13] 49	[15] 44	[12]

Mean	change	in	HDL-	C	from	baseline,	mg/dL** 0 +2 −1

HDL-	C,	high-	density	lipoprotein	cholesterol;	LDL-	C,	low-	density	lipoprotein	cholesterol;	GLP-	1,	glucagon-	like	peptide-	1;	SD,	standard	deviation.
Conversions:	HbA1c:	to	convert	from	percentage	to	mmol/mol:	10.93	*	HbA1c	(percentage)	−	23.5;	weight:	to	convert	from	pounds	to	kilograms,	divide	by	
2.2;	LDL-	C,	total	cholesterol,	HDL-	C:	to	convert	from	mg/dL	to	mmol/L,	divide	by	38.67;	triglycerides:	to	convert	from	mg/dL	to	mmol/L,	divide	by	88.57.
a1-	y	HbA1c was unavailable for 1 patient in the liraglutide arm.
*P	=	.03.
**P	>	.05.

TABLE  3 Safety and discontinuation findings

Outcome Overall (N = 150)
Once- weekly 
exenatide (n = 75)

Once- daily 
liraglutide (n = 75)

Number	of	subjects	discontinuing	GLP-	1	therapy,	n	(%) 42	(28) 24	(32) 18	(24)

Number	of	subjects	discontinuing	GLP-	1	therapy	secondary	to	adverse	
effects,	n	(%)

32	(21) 18	(24) 14	(19)

Number	of	subjects	reporting	hypoglycaemia,	n	(%) 23	(15) 8	(11) 15	(20)

Number	of	subjects	discontinuing	GLP-	1	therapy	secondary	to	cost,	n	(%) 5	(3) 3	(4) 2	(3)

GLP-	1,	glucagon-	like	peptide-	1.
P	>	.05	for	all	comparisons.
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year	 of	 follow-	up,	 and	 by	 16	 patients	 the	year	 prior	 to	 initiation	 of	
liraglutide,	compared	with	15	patients	during	the	year	of	follow-	up.

4  | DISCUSSION

This	was	a	pre-	post	observational	study	from	an	ambulatory	endo-
crinology practice assessing the effectiveness and safety following 
the	 addition	 of	 a	 GLP-	1	 receptor	 agonist	 to	 the	 regimens	 of	 pa-
tients with T2DM who had already received a minimum of 1 year 
of basal insulin therapy. T2DM is a progressive disease that often 
requires therapeutic intensification using medications that are often 
associated with weight gain and a higher incidence of hypoglycae-
mia.	Compared	with	the	addition	of	prandial	insulin,	the	addition	of	
GLP-	1	receptor	agonist	therapy	to	basal	insulin	results	in	improved	
glycaemic	control,	significant	weight	loss	and	a	one-	third	lower	rate	
of hypoglycaemia.4

This	 study	consisted	primarily	of	middle-	aged	Caucasians	with	a	
long	duration	of	diabetes,	which	was	moderately	controlled	at	base-
line.	The	 addition	 of	 a	GLP-	1	 receptor	 agonist	 to	 background	 basal	
insulin	 therapy	was	associated	with	a	0.7%	decrease	 in	HbA1c from 
baseline.	The	use	of	GLP-	1	receptor	agonist	was	also	associated	with	
modest	weight	 loss	and	greater	achievement	of	ADA-	recommended	
HbA1c	 targets,	 with	 no	 greater	 increase	 in	 reported	 episodes	 of	
hypoglycaemia.

The results of this study are consistent with reported clinical trials. 
There are currently results available from four large studies assessing 
the	utility	of	adding	a	long-	acting	GLP-	1	receptor	agonist	to	basal	in-
sulin.	DURATION-	7	was	a	phase	III,	multicentre,	randomized,	double-	
blind,	placebo-	controlled	study	assessing	both	the	efficacy	and	safety	
of	once-	weekly	exenatide	to	placebo	in	addition	to	titrated	basal	insu-
lin glargine in patients with T2DM.11 The study consisted of an equal 
number	of	male	and	female	subjects	in	their	late	50s	with	an	11-	year	
history	 of	 T2DM	 whose	 baseline	 HbA1c	 was	 8.5%	 (69	mmol/mol).	
Following	28	weeks	of	treatment,	HbA1c	decreased	1%	in	the	once-	
weekly	 exenatide	 arm	 and	 −0.2%	 in	 the	 placebo	 arm	 (least-	square	
mean	 difference	 −0.7%;	 P	<	.001).	 The	 HARMONY-	6	 study	 was	 a	
randomized,	 open-	label,	 noninferiority,	 26-	week,	 active-	controlled	
clinical	study,	which	assessed	the	efficacy	of	once-	weekly	albiglutide	
vs	 thrice-	daily	prandial	 insulin	 lispro,	both	as	an	add-	on	 to	basal	 in-
sulin.12	The	primary	end-	point	was	change	in	HbA1c from baseline at 
week	26.	HbA1c	decreased	by	0.82%	 in	 the	once-	weekly	albiglutide	
arm	and	0.66%	in	the	insulin	lispro	arm	(P	<	.0001	for	noninferiority).	
The	BEGIN:	Victoza	Add-	On	study	compared	once-	daily	liraglutide	vs	
once-	daily	 insulin	aspart	with	the	largest	meal	of	the	day	in	patients	
with	 T2DM	 on	 basal	 insulin	 (degludec)	 requiring	 intensification	 of	
therapy.13	At	26	weeks,	HbA1c was reduced by 0.74% in the liraglutide 
group	compared	with	−0.39%	in	the	insulin	aspart	group	(P	=	.0024).	
AWARD-	9	 was	 a	 multicentre,	 double-	blind,	 parallel-	arm,	 placebo-	
controlled	study	which	compared	once-	weekly	dulaglutide	in	addition	
to insulin glargine to placebo plus insulin glargine.14	After	28	weeks,	
patients’	HbA1c in the dulaglutide arm decreased by 1.44% and those 
in	the	placebo	arm	decreased	by	0.67%	(P	<	.001).

The	4B	trial	by	Diamant	et	al	was	a	randomized,	open-	label,	non-
inferiority,	30-	week	study,	which	was	 the	 first	 to	compare	a	GLP-	1,	
twice-	daily	exenatide,	to	thrice-	daily	insulin	lispro,	both	in	addition	to	
insulin glargine.15	The	primary	end-	point	was	change	 in	HbA1c from 
baseline	 at	week	 30.	At	 the	 end	 of	 treatment,	HbA1c decreased by 
−1.13%	in	the	once-	daily	exenatide	arm	and	by	−1.10%	in	the	thrice-	
daily	insulin	lispro	arm.	Twice-	daily	exenatide	was	found	to	be	noninfe-
rior	to	thrice-	daily	insulin	when	added	to	a	basal	insulin	regimen	(95%	
confidence	interval	−0.18-	0.11).

Overweight	 and	 obesity	 are	well-	recognized	 public	 health	 con-
cerns	associated	with	an	increased	risk	for	dyslipidaemia,	hyperten-
sion,	 T2DM	 and	 cardiovascular	 death.16	 For	 patients	 with	 T2DM,	
weight	 loss	can	be	challenging.	A	patient’s	background	antidiabetic	
regimen	 may	 be	 responsible,	 in	 part,	 for	 excess	 weight	 as	 insulin,	
meglitinides,	 sulphonylureas	 and	 thiazolidinediones	 are	 all	 associ-
ated with weight gain.16,17	Efforts	to	reduce	weight	by	as	little	as	5%	
can	 improve	 the	 weight-	related	 complications	 mentioned	 above.18 
The	 5	pound	 (2.3	kg)	 (2%)	 weight	 loss	 observed	 in	 this	 study	was	
similar	 for	 both	 once-	weekly	 exenatide	 and	 once-	daily	 liraglutide.	
While	this	may	be	modest,	there	was	no	prandial	insulin	comparator	
group.	Eng	et	al	reported	a	mean	12	pound	(5.4	kg)	higher	weight	in	
patients when prandial insulin was added to basal insulin compared 
with	the	addition	of	a	GLP-	1	receptor	agonist.4	The	addition	of	once-	
weekly	exenatide	to	basal	 insulin	was	associated	with	an	additional	
3.3	pound	 (1.5	kg)	weight	 loss	 compared	with	 placebo	 (P	<	.001).12 
The modest but additional weight loss observed in this study com-
pared	with	 DURATION-	7	may	 be	 attributable,	 in	 part,	 to	 a	 higher	
baseline	 body	mass	 index	 (BMI)	 (BMI:	 38	kg/m2	 vs	 33.3	kg/m2,	 re-
spectively).	 In	HARMONY-	6,	use	of	albiglutide	was	associated	with	
a	mean	1.6	pound	(0.7	kg)	decrease	in	weight	compared	with	a	mean	
1.8 pound gain in patients receiving insulin lispro.12	Use	of	liraglutide	
in	the	BEGIN:	Victoza	Add-	On	study	was	associated	with	a	6.1	pound	
(2.8	kg)	decrease	in	weight	compared	with	a	2	pound	weight	gain	in	
the insulin aspart group.13	Pozzilli	et	al	reported	a	4.2	pound	(1.9	kg)	
weight	 loss	and	a	1.1	pound	 (0.5	kg)	weight	gain	 in	 the	dulaglutide	
and	 placebo	 arms,	 respectively,	 in	 AWARD-	9.14 Diamant et al re-
ported	 a	 5.5	pound	 (2.5	kg)	weight	 loss	with	 twice-	daily	 exenatide	
and	a	4.6	pound	(2.1	kg)	weight	gain	with	thrice-	daily	insulin	lispro	in	
the	4B	study	(P	<	.001).15

Hypoglycaemia has historically been an important clinical consid-
eration	in	the	treatment	of	diabetes,	 in	addition	to	cost,	side	effects	
and adherence. This study showed a similar rate of reported hypo-
glycaemia	over	1	year	in	patients	receiving	GLP-	1	therapy	compared	
with	the	year	prior	to	 initiating	therapy,	despite	a	0.7%	reduction	 in	
HbA1c.	Eng	et	al’s	meta-	analysis	showed	a	33%	reduction	in	reported	
hypoglycaemia	with	 the	use	of	GLP-	1	 therapy	compared	with	when	
prandial insulin was added to basal insulin.4	 In	DURATION-	7,	hypo-
glycaemia	 occurred	 in	 29.7%	 of	 weekly	 exenatide-	treated	 subjects	
and	 29%	 of	 placebo-	treated	 subjects.11 There was 47% less docu-
mented	 symptomatic	 hypoglycaemia	 in	 the	 GLP-	1	 group	 compared	
with	the	prandial	insulin	group	in	the	HARMONY	6	study12 and a re-
ported	87%	decrease	in	hypoglycaemia	with	GLP-	1	therapy	vs	pran-
dial	insulin	in	the	BEGIN:	Victoza	Add-	On	study.13	In	AWARD-	9,	total	
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hypoglycaemia	was	similar	between	the	two	treatment	arms	(dulaglu-
tide/basal	 insulin:	54.7%;	placebo/basal	 insulin:	50.7%).14 Minor and 
confirmed	non-	nocturnal	hypoglycaemia	occurred	less	frequency	with	
twice-	daily	exenatide	in	the	4B	study	compared	with	prandial	insulin	
(30%	vs	41%;	15%	vs	34%,	respectively).15

No	major	significant	changes	were	observed	between	groups	for	
blood	 pressure	 (baseline	 122/72	mm	 Hg)	 (change	 in	 systolic	 blood	
pressure,	P	=	.09;	change	in	diastolic	blood	pressure,	P	=	.29)	or	lipid	
profiles	 (baseline	 LDL-	C	 80	mg/dL	 [2.1	mmol/L])	 (P	≥	.18).	 The	 use	
of	 the	GLP-	1	receptor	agonist	class	has	been	associated	with	minor	
reductions	 in	 both	 systolic	 and	 diastolic	 blood	 pressure,	 in	 addition	
to	favourable	effects	on	lipids,19 but clinically meaningful differences 
were	not	observed	in	this	study,	which	is	likely	because	patients	were	
well controlled at baseline.

This study is not without limitations. Due to the observational 
design	of	the	study,	a	cause-	and-	effect	relationship	of	study	results	
cannot	be	established	and	a	lack	of	randomization	may	have	resulted	
in	an	imbalance	between	the	two	GLP-	1	cohorts	(eg,	baseline	HbA1c,	
basal	 insulin	 dose	 and	weight).	 This	 study	 did	 not	 control	 for	 po-
tentially	confounding	factors	such	as	diet	and	exercise.	Next,	in	this	
homogeneous study population of predominately older Caucasians 
with	 long-	standing	 diabetes,	 results	 of	 this	 study	may	 not	 be	 ap-
plicable	to	a	more	diverse	population,	or	to	patients	with	a	shorter	
history	of	disease.	Third,	an	intention-	to-	treat	analysis	was	not	com-
pleted	for	efficacy	analysis	of	this	study	as	43	patients	discontinued	
therapy	due	to	adverse	effects,	expense	or	personal	preference.	We	
evaluated	 follow-	up	data	 for	only	patients	who	 completed	 a	mini-
mum	of	1	year	on	GLP-	1	receptor	agonist	therapy	(study	completers)	
reasoning that this approach would allow a better assessment of the 
full	potential	utility	of	GLP-	1	receptor	agonist	therapy	added	to	basal	
insulin.

Although	 liraglutide	 was	 commercially	 available	 2	years	 earlier	
than	once-	weekly	exenatide,	aside	from	weight,	body	mass	index	and	
LDL-	C,	no	other	significant	differences	were	found	between	treatment	
arms	at	baseline	(eg,	age	at	therapy	initiation,	duration	of	T2DM,	gen-
der).	Finally,	data	were	collected	by	a	retrospective	review	of	an	EMR,	
and only documented adverse reactions were captured.

It	is	possible	that	more	adverse	events	occurred	than	were	re-
ported. These preliminary data support the idea that the addition 
of	 a	 GLP-	1	 receptor	 agonist	 to	 basal	 insulin	 is	 an	 effective	 and	
safe	 therapeutic	 strategy	 to	 glycaemic	 control,	 as	 demonstrated	
in previous clinical trials.11-15 This study complements results re-
ported	 in	 DURATION-	7,11	 which	 was	 a	 large-	scale	 randomized	
trial;	 however,	 the	 utility	 of	 the	 results	 reported	 here	 indicates	
that	in	a	real-	world	clinical	setting,	once-	weekly	exenatide	is	safe	
and efficacious.

In	 this	 pre-	post	 observational	 study,	 two	 GLP-	1	 analogue	 ther-
apies added to basal insulin were associated with appreciable and 
comparable	 reductions	 in	HbA1c and weight without an increase in 
hypoglycaemia. These combination therapies were well tolerated. 
Overall,	weekly	exenatide	and	daily	liraglutide	therapy	appear	to	be	a	
safe	and	effective	therapeutic	add-	on	to	basal	insulin	in	patients	with	
T2DM who are inadequately controlled.
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