
Safety and Efficacy of Exenatide
Once Weekly Plus Dapagliflozin
Once Daily Versus Exenatide or
Dapagliflozin Alone in Patients
WithType2Diabetes Inadequately
Controlled With Metformin
Monotherapy: 52-Week Results of
the DURATION-8 Randomized
Controlled Trial
Diabetes Care 2018;41:2136–2146 | https://doi.org/10.2337/dc18-0680

OBJECTIVE

Among patients with type 2 diabetes uncontrolled with metformin, exenatide
once weekly (QW) plus dapagliflozin combination produced greater reductions in
glycemia, weight, and systolic blood pressure (SBP) at 28 weeks than exenatide
QW or dapagliflozin alone (DURATION-8). Here, we investigated the safety and
maintenance of efficacy at 52 weeks, after a 24-week extension.

RESEARCH DESIGN AND METHODS

This phase 3, multicenter, double-blind study randomized adults with type 2
diabetes (with glycated hemoglobin [HbA1c] 8.0–12.0% [64–108 mmol/mol]
and on metformin ‡1,500 mg/day) to exenatide QW (2-mg subcutaneous injection)
plus once-daily dapagliflozin (10-mg oral tablet), exenatide QW plus oral placebo,
or dapagliflozin plus injected placebo. Extension-period P values were nominal.

RESULTS

Of 1,375 patients screened, 695 were randomized (mean baseline HbA1c 9.3%
[78 mmol/mol]); 81.2% completed the study, and 75.3% completed treatment.
At 52 weeks, HbA1c reductions were greater with exenatide QW plus dapagliflozin
(least squares mean change 21.75% [219.1 mmol/mol]) versus exenatide QW
(21.38% [215.1 mmol/mol]; P = 0.006) or dapagliflozin (21.23% [213.4 mmol/mol];
P < 0.001); mean HbA1c values were 6.9% (52 mmol/mol), 7.2% (55 mmol/mol),
and 7.4% (57 mmol/mol), respectively. Weight and SBP reductions were greater
with exenatide QW plus dapagliflozin (23.31 kg and 24.5 mmHg) versus exena-
tide QW (21.51 kg and 20.7 mmHg; both P < 0.001) but similar to those with
dapagliflozin (22.28 kg and22.7 mmHg; P = 0.057 and P = 0.100, respectively). The
exenatide QW plus dapagliflozin regimen was well tolerated with no unexpected
safety findings; more patients treated with exenatide QW experienced gastro-
intestinal and injection site–related adverse events. No major hypoglycemia
occurred.

CONCLUSIONS

Among patients with type 2 diabetes uncontrolled with metformin, exenatide QW
plus dapagliflozin provided sustained improvements in glycemia, weight, and SBP
over 52 weeks, with no unexpected safety findings.
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The choice of therapeutic combinations
that maximize glycemic control and min-
imize adverse events (AEs), such as weight
gain or hypoglycemia, is critical and im-
portant to both health care providers
and patients when selecting therapy to
achieve glycemic targets in patients with
type 2 diabetes (1). In addition, it is
essential to choose therapies shown to
have durability of effect and safety over
time. Professional guidelines (2–4) further
support this aim by recommending the
combination of glucose-lowering thera-
pies with different modes of action to
achieve glycemic targets.
Two major classes of glucose-lowering

drugs, glucagon-like peptide 1 receptor
agonists (GLP-1RAs) and sodium–glucose
cotransporter 2 (SGLT2) inhibitors, have
been launched in the last decade for the
treatment of type 2 diabetes. GLP-1RAs
increase insulin secretion, decrease glu-
cagon secretion, slow gastric emptying,
and increase satiety (5), whereas SGLT2
inhibitors increase caloric loss via urinary
glucose excretion (6). Despite their differ-
ent effects on glucose metabolism, these
two classes of glucose-lowering drugs both
reduce blood glucose levels with a minimal
risk of hypoglycemia, produce sustained
reductions in weight, and reduce systolic
blood pressure (SBP), which may contrib-
ute to reduced cardiovascular risk (7,8).
In addition, SGLT2 inhibition appears to
improve incretin sensitivity of pancreatic
b-cells, providing a further rationale for
the glycemic efficacy of the GLP-1RA/
SGLT2 inhibitor combination (9).
Despite the potential benefits of com-

bining a GLP-1RA and an SGLT2 inhibitor,
the combination was not formally in-
vestigated in patients with type 2 di-
abetes until the DURATION-8 study.
DURATION-8 was a multicenter, double-
blind, randomized, active-controlled
phase 3 trial that evaluated the effects
of adding a combination of once-weekly
exenatide (an extended-release formu-
lation of the GLP-1RA exenatide that is
encapsulated in biodegradable micro-
spheres and administered by subcutane-
ous injection) and dapagliflozin (an SGLT2
inhibitor administered orally daily) in
695 patients with type 2 diabetes and
poor glycemic control who are receiving
metformin monotherapy (10). The results
of the initial 28-week treatment period,
which have been published previously,
demonstrated that concomitant use
of exenatide once weekly (QW) and

dapagliflozin resulted in significantly su-
perior clinical improvements in glycemic
control, weight, and SBP compared with
exenatide QW or dapagliflozin alone, with
no unexpected safety findings (10). Here,
we present results from the first 24-week
extension of DURATION-8, which investi-
gated the durability of the response for
the efficacy and safety of this combina-
tion over 52 weeks (a further 52-week
extension, period 2, is ongoing).

RESEARCH DESIGN AND METHODS

Study Design and Participants
The design of the DURATION-8 study
(clinical trial reg. no. NCT02229396,
ClinicalTrials.gov) has been previously
published (10). Briefly, DURATION-8
enrolled adults ($18 years of age)
with type 2 diabetes and inadequate
glycemic control (glycated hemoglobin
[HbA1c] 8.0–12.0% [64–108 mmol/mol])
despite stable metformin monotherapy
($1,500mg/day). Patients were random-
ized to receive exenatide 2mg QWby sub-
cutaneous injection plus dapagliflozin
10-mg oral tablets daily, exenatide QW
with dapagliflozin-matched oral placebo
daily, or dapagliflozin daily with exena-
tide QW–matched placebo injections.
After week 28, patients continued into
a 24-week double-blind extension period
where they continued to receive their
randomized treatment (extension period
1 [Supplementary Fig. 1]). From weeks
8 to 36, patients with inadequate gly-
cemic control based on progressively
stricter fasting plasma glucose (FPG)
criteria (.15.0 mmol/L from weeks 8 to
12, .13.2 mmol/L from weeks 12 to 20,
and .11.1 mmol/L from weeks 20 to 36)
remained in the study and received
open-label rescue therapy with basal
insulin (Supplementary Table 1). From
weeks 36 to 52, patients received res-
cue therapy if HbA1c level was .8.0%
(.64 mmol/mol). The study protocol
was approved at each study site by
the appropriate institutional review
board, and the study was conducted
in accordance with the principles de-
scribed in the Declaration of Helsinki
and a common clinical protocol. Patients
provided written informed consent be-
fore any study procedure.

Outcomes
The primary end point of the DURATION-8
study was the change in HbA1c from
baseline to week 28. All end points at

52 weeks were considered exploratory
and included the change from baseline
in glycemic parameters (HbA1c, FPG, 2-h
postprandial glucose [PPG] during a
standardized liquid meal test (10), and
change in six-point self-monitored blood
glucose), the proportion of patients achiev-
ing glycemic targets (HbA1c ,7.0% or
#6.5% [,53 or #48 mmol/mol]), the
change from baseline in selected car-
diovascular risk factors (including weight,
SBP, diastolic blood pressure [DBP], waist
circumference, and fasting lipids [total
cholesterol, LDL cholesterol, HDL choles-
terol, non-HDL cholesterol, and trigly-
cerides]), and the proportion of patients
with weight loss of $5%.

Safety and tolerability over the
52-week study were also assessed. As
previously described (10), safety was
assessed using spontaneously reported
AEs, laboratory tests, and vital signs.
Hypoglycemic episodes were also re-
corded and were classified as major,
minor, or other. Major hypoglycemia
was defined as loss of consciousness,
seizure, or coma resolving after glucagon
or glucose administration, or any event
requiring third-party assistance to re-
solve because of severe impairment in
consciousness or behavior with a glucose
concentration of ,3.0 mmol/L. Minor
hypoglycemia was defined as a nonma-
jor hypoglycemia event with symptoms
consistent with hypoglycemia and a glu-
cose concentration of ,3.0 mmol/L be-
fore treatment of the episode. If a
hypoglycemia event did not meet the
criteria for a major or minor event, as de-
scribed above, it was classified as “other”
hypoglycemia.

Statistical Analysis
All efficacy variables were assessed in the
intention-to-treat population, which was
defined as all randomly assigned patients
who received at least one dose of study
drug with at least one postbaseline HbA1c
assessment. All safety variables were an-
alyzed in the safety analysis set, defined
as all randomly assigned patients who
received at least one dose of study drug.

Because all end points at 52 weeks
were exploratory, only nominal P values
were calculated. Changes in continuous
variables were analyzed with a mixed-
effects model for repeated-measures
analyses (HbA1c, FPG, weight, SBP, DBP,
waist circumference, and self-monitored
blood glucose level) or an ANCOVA model
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(2-h PPG and fasting lipids). Categorical
response variables (proportions achiev-
ing glycemic or weight targets) were
analyzed using stratified Cochran-Mantel-
Haenszel tests; missing 52-week data were
imputed by the last observation carried
forward (LOCF) method.
Data collected after the initiation of

glycemic rescue therapy, or at the post-
treatment follow-up visits after a pre-
mature treatment discontinuation, were
excluded from the analyses of glycemic
variables and weight. However, suppor-
tive analyses were also conducted includ-
ing data after the initiation of rescue
therapy for changes in HbA1c, FPG, and
weight over time and are shown in
Supplementary Fig. 2.
All analyses were conducted using SAS

version 9.2 or higher (SAS Institute, Inc.,
Cary, NC).

RESULTS

Patients
Of the 695 patients enrolled and ran-
domized, 564 (81.2%) completed the
52-week study period and 523 (75.3%)
completed 52 weeks of treatment (Fig. 1).
The most common reasons for treatment
discontinuation or study withdrawal were
withdrawals by patients, AEs, or lost to
follow-up. Over the 52 weeks of treat-
ment, adherence to treatment was high
(Supplementary Table 2).
Baseline characteristics and demo-

graphics of patients included in the
DURATION-8 study have been reported
previously (10). Briefly, patients (mean
age 54.2 years; 47.9% male) had a mean
baseline HbA1c of 9.3% (78 mmol/mol)
and a mean diabetes duration of 7.4
years, and were mostly obese (mean
BMI 32.7 kg/m2), with a low incidence
of moderate renal dysfunction (3.6%
with an estimated glomerular filtration
rate [eGFR] of $30 to ,60 mL/min/
1.73 m2 and 96.4% with an eGFR of
$60 mL/min/1.73 m2). Demographic
and baseline characteristics were similar
across treatment groups, with the ex-
ception of fewer women in the exenatide
QW group and fewer Hispanic patients in
the dapagliflozin group (Supplementary
Table 3).

Efficacy
Treatment with exenatide QW plus dap-
agliflozin resulted in significantly greater
mean reductions in HbA1c from base-
line to week 28 (Fig. 2A), which were

maintained through week 52 (least
squares mean [LSM] change from base-
line 21.75% [219.1 mmol/mol]) com-
pared with exenatide QW plus placebo
(21.38% [215.1 mmol/mol]; P = 0.006)
or dapagliflozin plus placebo (21.23%
[213.4mmol/mol];P,0.001) (Table1).
At week 52, mean HbA1c was 6.87%
(52 mmol/mol) with exenatide QW plus
dapagliflozin, 7.21% (55mmol/mol) with
exenatide QW plus placebo, and 7.36%
(57 mmol/mol) with dapagliflozin plus
placebo. The proportions of patients
who achieved glycemic goals with ex-
enatide QW plus dapagliflozin were
generally similar at 28 and 52 weeks
(Fig. 2B). At 52 weeks, more patients
achieved an HbA1c level of ,7.0% or
#6.5% (,53 or #48 mmol/mol), respec-
tively, with exenatide QW plus dapagli-
flozin (37.7% and 26.3%) than with
exenatide QW plus placebo (30.0%
and 17.2%) or dapagliflozin plus placebo
(16.5% and 8.7%) (Fig. 2B and Table 1).

Patients who received exenatide QW
plus dapagliflozin achieved significantly
greater mean reductions in FPG from
baseline to week 28 (Fig. 2C), which
weremaintained throughweek 52 (LSM
change from baseline 23.50 mmol/L)
compared with patients who received ex-
enatide QW plus placebo (22.52 mmol/L;
P , 0.001) or dapagliflozin plus placebo
(22.21 mmol/L; P , 0.001) (Table 1).
Furthermore, mean reductions in 2-h
PPG at 28 weeks were significantly
greater with exenatide QW plus dapa-
gliflozin (Fig. 2D), which were main-
tained through week 52 (LSM change
from baseline 24.58 mmol/L) com-
pared with exenatide QW plus placebo
(23.56 mmol/L; P = 0.004) or dapagli-
flozin plus placebo (23.31 mmol/L; P ,
0.001) (Fig. 2DandTable 1). Similar results
were also observed for mean average
six-point self-monitored blood glucose
concentrations: reductions at 28 weeks
were significantly greater with exena-
tide QWplusdapagliflozin (Supplementary
Table 4), which were maintained through
week 52 (LSM change from baseline
22.85 mmol/L) compared with exena-
tide QW plus placebo (22.36 mmol/L;
P = 0.011) or dapagliflozin plus placebo
(22.18mmol/L;P,0.001)(Supplementary
Table 4).

Treatment with exenatide QW plus
dapagliflozin resulted in significantly
greater mean reductions in weight
from baseline to week 28 compared

with exenatide QW plus placebo or
dapagliflozin plus placebo (Fig. 2E), and
these differences between treatment
groups were maintained at 52 weeks
(Fig. 2E and Table 1). A significantly
greater proportion of patients who re-
ceived exenatide QW plus dapagliflozin
achieved a weight loss of $5% at 28
weeks (Table 1), which was maintained
through week 52 (30.7%) compared
with exenatide QW plus placebo (14.1%;
P , 0.001) or dapagliflozin plus placebo
(21.3%; P = 0.022) (Table 1).

Patients who received exenatide QW
plus dapagliflozin achieved significantly
greater mean reductions in SBP from
baseline to week 28 compared with
patients who received exenatide QW
plus placebo or dapagliflozin plus placebo
(Fig. 2F), which were maintained
through week 52 (LSM change from
baseline 24.5 mmHg), compared with
patients who received exenatide QW
plus placebo (20.7 mmHg; P , 0.001) or
dapagliflozin plus placebo (22.7 mmHg;
P = 0.100) (Fig. 2F and Table 1). As
observed in the 28-week analysis, no
intergroup differences were noted for
the changes inwaist circumference, DBP,
or fasting cholesterol measures at
week 52 (Supplementary Table 4). Al-
though nominal P values for treatment
differences were$0.05, themagnitude of
reduction in mean triglyceride concen-
trations was numerically greater with
exenatide QW plus dapagliflozin (20.22
mmol/L, an ;10% reduction from base-
line) compared with that observed with
exenatide QW plus placebo (20.06
mmol/L) or dapagliflozin plus placebo
(0.01 mmol/L).

The proportions of patients who ini-
tiated rescue therapy by week 52 were
26.8%, 32.2%, and 37.8% in the exenatide
QW plus dapagliflozin, exenatide QW
plus placebo, and dapagliflozin plus pla-
cebo groups, respectively. These propor-
tions were greater than those observed
during the 28-week treatment period
(3.9%, 4.4%, and 7.4%, respectively),
mainly as a result of the change in rescue
criteria from confirmed FPG thresholds
to a singleHbA1cmeasurement of.8.0%
(.64 mmol/mol) that commenced at
36 weeks (Supplementary Table 1). Be-
tween baseline and week 36, low num-
bers of patients were rescued for lack
of glycemic control; after week 36, the
proportion of patients rescued increased
(Supplementary Fig. 3). This inflection
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point follows the change in rescue cri-
teria to HbA1c .8.0% (.64 mmol/mol).
The results of treatment efficacy as-

sessed at 52 weeks in a patient popula-
tion that included data after the initiation
of rescue therapy (Supplementary Fig. 2)
were very similar to those in which data
obtained after the initiation of rescue
therapy were excluded (Fig. 2 and Table 1).

Safety and Tolerability
Exenatide QW plus dapagliflozin was well
tolerated; similar proportions of patients
experienced an AE over 52 weeks across
all treatment groups (Table 2). The most
common AEs reported with exenatide
QW plus dapagliflozin were injection-
site nodule, urinary tract infection, head-
ache, and nausea. Most AEs were mild

or moderate in intensity. Patients who
received exenatide QW plus dapagliflo-
zin and exenatide QW plus placebo
experienced more gastrointestinal or
injection site–related AEs than those
who received dapagliflozin plus placebo
(Table 2).

Five patients died during the study;
all deaths occurred in the first 28-week

Figure 1—Patient disposition. *Indicates those participants discontinuing therapy with exanatide QW (ExQW); numbers discontinuing dapagliflozin
(DAPA) within the ExQW plus DAPA arm were 23 (withdrawals by patient), 15 (for other reasons), 9 (had AEs), and 5 (missing data). ITT, intention-to-
treat; wk, week.
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Figure 2—A: LSM (SE) change in HbA1c over time. B: Proportion of patients achieving an HbA1c ,7.0 or #6.5% (,53 or #48 mmol/mol) at
weeks 28 and 52. C: LSM (SE) changes in FPG over time. D: LSM (SE) change in 2-h PPG at weeks 28 and 52. E: LSM (SE) changes in weight over
time. F: LSM (SE) change in SBP over time. Error bars show SEs or 95% CIs. To convert FPG or 2-h PPG from mmol/L to mg/dL, divide by
0.0555. DAPA, dapagliflozin; ExQW, exenatide QW; PBO, placebo. *P , 0.05, **P , 0.01, ***P , 0.001 vs. ExQW + DAPA (P values at week 52
are nominal).
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treatment period and were discussed in
detail previously (10). Serious AEs were
reported in 4.8% of patients who re-
ceived exenatide QW plus dapagliflozin
and in 5.2% who received exenatide QW
plus placebo or dapagliflozin plus pla-
cebo. Most of these events occurred
during the first 28-week treatment pe-
riod. During the 24-week extension pe-
riod, serious AEs were reported by seven
patients who did not report serious AEs
during the primary 28-week treatment
period (exenatide QW plus dapagliflozin
n = 1, exenatide QW plus placebo n = 4,
and dapagliflozin plus placebo n = 2).
A similar proportion of patients discon-
tinued treatment because of an AE
across all groups (Table 2).

Potential cardiovascular and hepatic
AEs were adjudicated (Table 2). Overall,
0.4%, 1.3%, and 1.3% of patients who
received exenatide QW plus dapagliflo-
zin, exenatide QW plus placebo, and
dapagliflozin plus placebo, respectively,
experienced a cardiovascular event. Two
of these events occurred in the 24-week
extension period: one case of angina
pectoris in a patient who received ex-
enatide QW plus placebo and one case
of acute myocardial infarction in a pa-
tient who received dapagliflozin plus
placebo. Hepatic events were reported
in one patient in the exenatide QW
plus placebo group (raised levels of
alanine aminotransferase, aspartate
aminotransferase, g-glutamyltransferase,
and total bilirubin) and one patient
in the dapagliflozin plus placebo group
(levels of alanine aminotransferase in-
creased). Both occurred during the
original 28-week treatment period,
and both were adjudicated as unlikely
to be related to study drugs (Table 2). Of
note, patients with clinically significant
cardiovascular disease occurring with-
in 3 months of screening or significant
hepatic disease were excluded from the
study.

No episodes of major hypoglycemia
were reported (Table 2). Episodes of
minor hypoglycemia occurred among
three patients (1.3%) in the exenatide
QW plus dapagliflozin group and one
patient (0.4%) in the dapagliflozin plus
placebo group; all of these events oc-
curred during the extension period
(none during the 28-week randomized
treatment period). The patient in the
dapagliflozin plus placebo group was re-
ceiving rescue therapy with basal insulin

at the time of the event. More patients
in the exenatide QW plus dapagliflozin
group had episodes of “other” hypogly-
cemia during the study (5.2% vs. 3.0%
and 1.7% in the exenatide QW plus
placebo and dapagliflozin plus placebo
groups, respectively) (Table 2). During the
24-week extension period, overall events
of hypoglycemia were reported by 10
patients who did not report hypoglyce-
mia episodes during the primary 28-week
treatment period (exenatideQWplus dapa-
gliflozin n = 4 [other hypoglycemia n = 1;
other hypoglycemia and minor hypogly-
cemia n = 3], exenatide QW plus placebo
n = 4 [other hypoglycemia], and dapagli-
flozin plus placebo n = 2 [other hypogly-
cemia n = 1; minor hypoglycemia n = 1]).

Incidences of pancreatitis, volume
depletion–related AEs, marked abnor-
malities of hematocrit, and acute renal
disorders were low and similar between
groups (Table 2). None of the volume
depletion–related or acute renal failure–
related events were severe or considered
as serious AEs; most events were tran-
sient and reversible. The mean eGFR
initially decreased in the dapagliflozin-
containing groups, recovering to near-
baseline levels by 52 weeks (Supplementary
Fig. 4A).

Patients in the dapagliflozin-containing
groups had an increase in hematocrit
from baseline to week 28, and this was
maintained at week 52 (Supplementary
Fig. 4B). Patients in the exenatide QW–

containing groups had small increases
in heart rate at 28 weeks, which were
maintained at 52 weeks (1.9 and 0.8 beats
per minute at 52 weeks vs. baseline in
the exenatide QW plus dapagliflozin and
exenatide QW plus placebo groups, re-
spectively [Supplementary Fig. 4C]). In
contrast, the heart rates among patients
who received dapagliflozin plus placebo
remained unchanged.

At week 52, 45.8% of patients (82
of 179 patients) and 49.1% of patients
(78 of 159 patients) treated with exena-
tide QW plus dapagliflozin and exena-
tide QW plus placebo, respectively,
had positive anti-exenatide antibodies.
Over 52 weeks, 75.4% of patients (169
of 224 patients) and 76.4% of patients
(172 of 225 patients) who received
exenatide QW plus dapagliflozin and
exenatide QW plus placebo, respec-
tively, developed anti-exenatide anti-
bodies at some point (Table 2), without
affecting HbA1c response. The mean

T
a
b
le

1—
C
o
n
ti
n
u
e
d

Ex
en

at
id
e
Q
W

+
d
ap
ag
lifl
o
zi
n

(n
=
22

8)
Ex
en

at
id
e
Q
W

+
p
la
ce
b
o

(n
=
22

7)
D
ap
ag
lifl
o
zi
n
+
p
la
ce
b
o

(n
=
23

0)

B
et
w
ee
n-
gr
o
u
p
d
if
fe
re
n
ce

(9
5%

C
I)

Ex
en

at
id
e
Q
W

+
d
ap
ag
lifl
o
zi
n
vs
.

ex
en

at
id
e
Q
W

+
p
la
ce
b
o

Ex
en

at
id
e
Q
W

+
d
ap
ag
lifl
o
zi
n
vs
.

d
ap
ag
lifl
o
zi
n
+
p
la
ce
b
o

SB
P,

m
m
H
g

B
as
el
in
e

13
0.
1
(1
2.
7)

12
9.
1
(1
3.
1)

13
0.
0
(1
2.
9)

W
ee
k
28

12
6.
5
(1
3.
0)

12
9.
2
(1
2.
6)

12
8.
4
(1
3.
7)

C
h
an
ge

at
w
ee
k
28

2
4.
3
(0
.8
)

2
1.
2
(0
.8
)

2
1.
8
(0
.8
)

2
3.
0
(2

5.
2
to

2
0.
9)
;
P
=
0.
00
5

2
2.
4
(2

4.
5
to

2
0.
4)
;
P
=
0.
02
2

W
ee
k
52

12
6.
5
(1
2.
6)

13
0.
2
(1
2.
9)

12
7.
8
(1
4.
0)

C
h
an
ge

at
w
ee
k
52

2
4.
5
(0
.8
)

2
0.
7
(0
.9
)

2
2.
7
(0
.8
)

2
3.
9
(2

6.
1
to

2
1.
7)
;
P
,

0.
00
1

2
1.
8
(2

3.
9
to

0.
3)
;
P
=
0.
10
0

D
at
a
ex
cl
u
d
e
m
ea
su
re
m
en

ts
af
te
r
th
e
in
it
ia
ti
o
n
o
f
re
sc
u
e
th
er
ap
y
w
it
h
th
e
ex
ce
p
ti
o
n
o
f
SB
P.

Fo
r
H
b
A
1
c
(%

),
H
b
A
1
c
(m

m
o
l/
m
ol
),
FP
G
(m

m
o
l/
L)
,
2-
h
PP

G
(m

m
o
l/
L)
,
w
ei
gh
t
(k
g)
,
an
d
SB
P
(m

m
H
g)
,
b
as
el
in
e,

w
ee
k
28

,
an
d
w
ee
k
52

d
at
a
ar
e
m
ea
n
(S
D
),
ch
an
ge

at
w
ee
k
28

an
d
w
ee
k
52

d
at
a
ar
e
LS
M

(S
E)
,
an
d
d
if
fe
re
n
ce

d
at
a
ar
e
LS
M

(9
5%

C
I)
.
Fo
r
H
b
A
1
c
,
7%

,
H
b
A
1
c
#
6.
5%

,
an
d
w
ei
gh
t
lo
ss

$
5%

,
w
ee
k
28

an
d
w
ee
k
52

d
at
a
ar
e
n
(%

;
b
in
o
m
ia
l
C
Is
),
an
d
d
if
fe
re
n
ce

d
at
a
ar
e
p
er
ce
n
t.
To

co
n
ve
rt

FP
G
o
r
2-
h
PP

G
fr
o
m

m
m
o
l/
L
to

m
g/
d
L,
d
iv
id
e
b
y
0.
05
55

.
*,

53
m
m
o
l/
m
o
l.
†
,
48

m
m
o
l/
m
o
l.

2142 Exenatide Plus Dapagliflozin: One-Year Outcomes Diabetes Care Volume 41, October 2018

http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-0680/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-0680/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-0680/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-0680/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-0680/-/DC1


changes from baseline in HbA1c among
patients who were antibody nega-
tive were 21.98% (221.6 mmol/mol)
and 22.03% (222.2 mmol/mol) in the
exenatide QW plus dapagliflozin and
exenatide QW plus placebo groups,

respectively. Corresponding mean changes
in HbA1c among patients with any pos-
itive anti-exenatide antibodies were
22.35% (225.7 mmol/mol) and21.78%
(219.5 mmol/mol) in the exenatide
QW plus dapagliflozin and exenatide

QW plus placebo groups, respectively.
Injection site–relatedAEsweremore com-
mon among patients with any positive
anti-exenatide antibodies (12.6% and
10.4% in the exenatide QW plus dapagli-
flozin and exenatide QW plus placebo

Table 2—AEs in the safety population

Exenatide QW + dapagliflozin
(n = 231)

Exenatide QW + placebo
(n = 230)

Dapagliflozin + placebo
(n = 233)

Any AE 153 (66.2) 143 (62.2) 144 (61.8)

Any SAE 11 (4.8) 12 (5.2) 12 (5.2)
Deaths 3 (1.3) 1 (0.4) 1 (0.4)

AE leading to discontinuation 10 (4.3) 12 (5.2) 8 (3.4)

AEs occurring in $5% of patients
Injection site nodule 20 (8.7) 14 (6.1) 13 (5.6)
Nausea 13 (5.6) 22 (9.6) 9 (3.9)
Urinary tract infection 16 (6.9) 13 (5.7) 14 (6.0)
Diarrhea 11 (4.8) 15 (6.5) 9 (3.9)
Upper respiratory tract infection 8 (3.5) 14 (6.1) 13 (5.6)
Headache 14 (6.1) 8 (3.5) 10 (4.3)

AEs of special interest
Volume depletion–related AEs 2 (0.9) 1 (0.4) 4 (1.7)
Dehydration 2 (0.9) 0 1 (0.4)
Hypotension 0 1 (0.4) 2 (0.9)
Syncope 0 0 1 (0.4)

Hematocrit .55% 5 (2.2) 0 5 (2.1)
Pancreatitis 2 (0.9) 1 (0.4) 0
Acute renal disorders 0 2 (0.9) 2 (0.9)
Acute kidney injury 0 1 (0.4) 1 (0.4)
Renal failure 0 1 (0.4) 1 (0.4)

Gastrointestinal AEs 41 (17.7) 45 (19.6) 33 (14.2)
Genital infection AEs 11 (4.8) 4 (1.7) 12 (5.2)
Injection site–related AEs 32 (13.9) 27 (11.7) 17 (7.3)
Nodule 20 (8.7) 14 (6.1) 13 (5.6)
Induration 5 (2.2) 6 (2.6) 2 (0.9)
Bruising 4 (1.7) 4 (1.7) 2 (0.9)
Pruritus 2 (0.9) 2 (0.9) 2 (0.9)
Injection site mass 0 2 (0.9) 2 (0.9)
Injection site reaction 3 (1.3) 0 0
Erythema 0 3 (1.3) 1 (0.4)
Inflammation 2 (0.9) 0 0
Dermatitis 0 0 1 (0.4)
Hemorrhage 1 (0.4) 0 0
Hypersensitivity 0 1 (0.4) 0

Adjudicated cardiovascular AEs 1 (0.4) 3 (1.3) 3 (1.3)
Adjudicated hepatic AEs 0 1 (0.4) 1 (0.4)
Hypoglycemia 12 (5.2) 7 (3.0) 5 (2.1)
Major 0 0 0
Minor 3 (1.3) 0 1 (0.4)
Other 12 (5.2) 7 (3.0) 4 (1.7)

Highest anti-exenatide antibody levels over
study period

Negative 55 (24.6) 53 (23.6)
High positive ($625) 94 (42.0) 64 (28.4)
Low positive (,625) 75 (33.5) 108 (48.0)
Any positive 169 (75.4) 172 (76.4)

Injection site–related AEs by anti-exenatide
antibody levels

Negative 3 (1.3) 3 (1.3)
High positive ($625) 18 (7.8) 10 (4.3)
Low positive (,625) 11 (4.8) 14 (6.1)
Any positive 29 (12.6) 24 (10.4)

Data are n (%). SAE, serious adverse event.
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groups, respectively) compared with pa-
tientswhowere antibody negative (1.3%
in both the exenatide QW plus dapa-
gliflozin and exenatide QW plus placebo
groups) (Table 2).

CONCLUSIONS

Over the last decade, medications for the
treatment of type 2 diabetes have been
developed that improve glycemic control
without significant risk of hypoglycemia,
as well as provide additional benefits
such as weight loss, reduced blood pres-
sure, and an improved lipid profile. The
DURATION-8 study aimed to investigate
the metabolic effects of using the com-
bination of a GLP-1RA (exenatide QW)
and an SGLT2 inhibitor (dapagliflozin)
compared with each individual drug in
patients with type 2 diabetes inadequately
controlled with metformin. Previously
reported results of this combination
showed significant improvements in gly-
cemic control, weight, and SBP after
28 weeks, with no unexpected safety
findings (10). This 24-week extension of
DURATION-8, inwhich patients continued
to receive their randomized therapy, dem-
onstrated that the initial efficacy and
safety of the combination of exenatide
QW and dapagliflozin were maintained
over a 52-week treatment period.
Glycemic responses with the combi-

nation of exenatide QW plus dapagliflo-
zin were less than additive compared
with either individual drug, as expected
based on changes at 28 weeks (10) and
as typically observed with combinations
of glucose-lowering therapies. Less than
additive glycemic responses with com-
bination therapy may result from a de-
pendency on baseline glycemic control.
The reduction in weight at 52 weeks with
treatment with exenatide QW plus dap-
agliflozin was slightly less than additive,
whereas reductions in SBP and triglycer-
ides with combination treatment were
more than additive. These additive and
near-additive results suggest the pres-
ence of independent mechanisms for
changes in weight, SBP, and triglycerides
that did not trigger compensatory coun-
teracting responses.
The maintenance of effect observed in

this analysis was not unexpected given
the profile of the individual drugs. Long-
term studies of treatment with exenatide
QW have demonstrated sustained gly-
cemic improvement, weight reduction,
and improved markers of cardiovascular

risk (11,12), even after 6 years of treat-
ment (13). Similar durability has been
observed in long-term studies (14–18) of
dapagliflozin in patients with type 2 di-
abetes. In DURATION-8, the proportion
of patients (33.8%) who achieved an
HbA1c level of ,7.0% (,53 mmol/mol)
with exenatide QW plus dapagliflozin
at 52 weeks was lower than in some of
the aforementioned long-term studies
of exenatide QW, whereas the propor-
tion rescued as a result of inadequate
glycemic control (26.8%) with exenatide
QW plus dapagliflozin was higher than in
some of the long-term studies of exena-
tide QW. These differences are likely due
to the high baseline HbA1c inclusion cri-
terion and differences in rescue criteria
in DURATION-8; thus, direct comparisons
cannot be made.

Safety and tolerability for the combi-
nation therapy of exenatide QW plus
dapagliflozin were in line with expecta-
tions for the individual drugs. Treatments
with exenatide QW plus dapagliflozin and
exenatide QW plus placebo were asso-
ciated with more gastrointestinal or in-
jection site–related AEs than treatment
with dapagliflozin plus placebo, as ex-
pected for the GLP-1RA class. At week
52, the frequency of anti-exenatide anti-
bodies in the exenatide QW plus dapa-
gliflozin (46%) and exenatide QW plus
placebo (49%) groups was lower than
previously reported in an analysis of
four 24- to 30-week clinical trials of ex-
enatide QW (57%) (19). In addition, the
rates of antibody-positive patients at
any time during 52 weeks in DURATION-
8 did not change from those reported
during the primary 28-week study pe-
riod, in which the number of patients
positive for anti-exenatide antibodies
peaked at 12 weeks and subsequently
declined (10).

Although the literature on the com-
bination of a GLP-1RA and an SGLT2
inhibitor is limited (20), previous studies
have established the feasibility of com-
bining GLP-1RAs and SGLT2 inhibitors.
A post hoc subgroup analysis of the
Canagliflozin Cardiovascular Assess-
ment Study (CANVAS) showed reduc-
tions in HbA1c, weight, and BPwhen the
SGLT2 inhibitor canagliflozin was added
to GLP-1RA therapy (21). A randomized,
placebo-controlled study combining
exenatide QW and dapagliflozin in par-
ticipants who were obese without di-
abetes reported significant weight loss,

BP reduction, and glucose normalization
without unexpected AEs (22). Findings
from real-world observational and ret-
rospective analyses further support the
use of these two drug classes in com-
bination (23–28). Although having a
different design to DURATION-8, the
recent Assessment of Weekly Admin-
istration of LY2189265 (dulaglutide) in
Diabetes-10 (AWARD-10) trial among pa-
tients with inadequately controlled type
2 diabetes receiving an SGLT2 inhibitor
with or without metformin demonstrated
improved glycemic control with add-on
dulaglutide therapy versus placebo (29).

Dual therapy with exenatide QW plus
dapagliflozin may have advantages over
other combinations for patients with
poor HbA1c control. Although dipeptidyl
peptidase 4 inhibitors and SGLT2 inhib-
itors are orally administered, greater re-
ductions in HbA1c, weight, and BP have
generally been observed with a GLP-1RA
than with a dipeptidyl peptidase 4 inhib-
itor (30,31). Combination therapies with
GLP-1RAs and insulins are also available,
but greater hypoglycemia risk and at-
tenuated weight loss would be expected
with this combination (32).

In 2018, the American Diabetes Asso-
ciation updated the Standards of Med-
ical Care in Diabetes (4), indicating that a
one-size-fits-all approach to treating un-
controlled hyperglycemia is not appropri-
ate. Instead, they recommend balancing
the benefits of glycemic control with
its potential risks, particularly the risk
of hypoglycemia associated with certain
treatments in elderly patients or patients
with comorbid conditions. This is further
supported by a recent consensus state-
ment from the American Association of
Clinical Endocrinologists and American
College of Endocrinology (3), which sup-
ports the individualization of glycemic
goals and a nuanced approach to treat-
ing hyperglycemia that balances age,
comorbidities, and hypoglycemia risk.
The combination of GLP-1RAs and SGLT2
inhibitors, drug classes with complemen-
tary mechanisms of action that are as-
sociated with a low risk of hypoglycemia,
positive effects on a number of cardio-
vascular risk markers (including weight
and blood pressure), and some individ-
ual molecules with proven cardiovascu-
lar benefits (33–35) adds to the range of
therapeutic options available in the
era of individualized type 2 diabetes
treatment.
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There are some limitations to this
analysis. First, all analyses at 52 weeks
were exploratory, with only nominal
P values calculated. Second, the study
excluded patients with eGFR values
of ,60 mL/min/1.73 m2, so the results
cannot be generalized to this population
of patients with type 2 diabetes. The
rate of study discontinuation represents
another potential limitation, as ;19%
did not complete the 52-week study.
Finally, this study was not designed to
test the relative benefits of GLP-1RA/
SGLT2 inhibitor dual therapy versus se-
quential add-on therapy, so this clinical
question remains unanswered. Although
the use of rescue therapy with insulin,
which could affect weight and hypogly-
cemia results, could be viewed as a study
limitation, we think that this may also be
viewed as a strength, as the study design
represents the real-life clinical scenario
encountered by many patients with type
2 diabetes.
In conclusion, the metabolic effects

of combined administration of exenatide
QW plus dapagliflozin appear to be sub-
stantial and durable. Among patients
with type 2 diabetes inadequately con-
trolled with metformin, this combination
provided sustained improvements in
glycemic control, weight, and SBP over
52 weeks. Treatment with exenatide
QW plus dapagliflozin was well tolerated,
with no unexpected safety findings.
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