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Abstract

In patients with type 2 diabetes mellitus (T2DM), the physiologic glucagon-like peptide-1 (GLP-1) response,
which is involved in glucose regulation through several mechanisms, is dysfunctional. GLP-1 receptor agonists
can fill an unmet therapeutic need in the treatment of T2DM: improving glycemic control without increasing the
risk of hypoglycemia (except with concomitant sulfonylureas) and reducing weight in a substantial proportion of
patients. GLP-1 receptor agonists have impacted established disease treatment algorithms for T2DM. For ex-
ample, in 2009 the American Diabetes Association and European Association for the Study of Diabetes revised
their consensus treatment algorithm to incorporate GLP-1 receptor agonists. GLP-1 receptor agonists were
originally represented by exenatide BID (ExBID), a short-acting agent requiring twice-daily injections at meal-
time. The longer-acting agent liraglutide, requiring once-daily injections, recently received regulatory approval.
Several other long-acting agents are in clinical development, one of which is the once-weekly formulation of
exenatide (exenatide once weekly [ExQW]). This article reviews the clinical development of ExQW in the
DURATION program. Patients in theses clinical trials were receiving various background treatments, ranging
from lifestyle therapy to combination oral therapy, although the majority (68%) received metformin mono-
therapy. Specifically, safety, glycemic control, and weight were compared in patients treated with ExQW versus
ExBID, sitagliptin, pioglitazone, or insulin glargine. Moreover, measures of $-cell function, cardiovascular risk,
inflammation, and hepatic health were investigated. During EXQW clinical development, consistent clinical
efficacy (glycosylated hemoglobin, —1.5% to —1.9%; weight, —2kg to —4kg) and safety data were observed in
patients with T2DM treated with ExQW.

Introduction potential as an effective antidiabetes agent.6 The incretin-

based therapies have been developed to address this patho-

PATIENTS WITH TYPE 2 DIABETES mellitus (T2DM) experi-
ence characteristic hyperglycemia, believed to be in re-
sponse to progressive f-cell dysfunction and/or insulin
resistance, leading to relative insulin deficiency and defects in
incretin hormone signaling—referred to as the incretin defect.
In patients with T2DM, the physiologic response of the in-
cretin hormones (i.e., glucagon-like peptide-1 [GLP-1] and
glucose-dependent insulinotropic polypeptide) is dysfunc-
tional, contributing to dysregulation of glucose control
through several mechanisms.'™ GLP-1 is degraded by di-
peptidyl peptidase-4 (DPP-4), resulting in a half-life of ap-
proximately 2min in the circulation, thereby limiting its
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physiologic defect either by inhibiting DPP-4-mediated
degradation of endogenous GLP-1 (DPP-4 inhibitors) or by
providing pharmacologic GLP-1 agonism via molecules that
are resistant to DPP-4 degradation (GLP-1 receptor agonists).
Thus, these treatments may fill unmet therapeutic needs by
improving glycemic control without increased risk of hypo-
glycemia and by reducing body weight in many patients.” The
position of incretin-based therapies in the antidiabetes arma-
mentarium was acknowledged in 2009 by the inclusion of
GLP-1 receptor agonists in a revision of the American Dia-
betes Association and European Association for the Study of
Diabetes consensus treatment algorithm for T2DM.® The
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revised algorithm categorizes GLP-1 receptor agonists and
pioglitazone as alternatives to well-validated core therapies
(metformin, sulfonylureas, and/or basal insulin), with GLP-1
receptor agonists being recommended for use in circum-
stances where weight control and hypoglycemia are con-
cerns.®

DPP-4 inhibitors are small molecules, administered orally,
with the effect of inhibiting DPP-4-mediated degradation of
incretin hormones, increasing endogenous GLP-1 in the cir-
culation by two- to threefold, as well as increasing the con-
centration of glucose-dependent insulinotropic polypeptide.
Each agent in the DPP-4 inhibitor class has unique reversible
binding properties via covalent or noncovalent bonds, re-
sulting in potential differences in pharmacologic action.
Currently, regulatory approval has been granted in the
United States and Europe for sitagliptin and saxagliptin and
in Europe for vildagliptin as well.

The GLP-1 receptor agonists are peptides administered by
subcutaneous injection, sharing some glucoregulatory effects
with GLP-1 but with resistance to degradation by DPP-4. The
first GLP-1 receptor agonist to receive regulatory approval in
the United States and Europe was exenatide BID (ExBID), a
short-acting peptide molecule with resistance to DPP-4, re-
quiring twice-daily injection prior to mealtime.” More re-
cently, the longer-acting agent liraglutide (once-daily
injection) received regulatory approval in the United States
and Europe; liraglutide is a modified human GLP-1 molecule
that binds to serum albumin in the circulation, thereby con-
ferring resistance to DPP-4 degradation and slow consistent
release for GLP-1.”'° Several other long-acting agents are in
clinical development, with the sustained-release formulation
of exenatide (exenatide once weekly [ExXQW]), requiring once-
weekly injection, being the furthest in clinical developed at the
time of writing."!

Overall, the GLP-1 receptor agonists achieve pharmaco-
logic activation of the GLP-1 receptor, whereas DPP-4 inhib-
itors increase endogenous glucose-dependent insulinotropic
polypeptide and GLP-1 concentrations.'® The GLP-1 receptor
agonists are generally regarded as having greater efficacy,
evidenced by more robust improvements in glycemic control
and weight loss than DPP-4 inhibitors.'** The greater effects
of GLP-1 receptor agonist therapy on glycemic control and
weight are due to the more potent mode of action achieved
with pharmacologic concentrations of GLP-1 receptor ago-
nists on (1) stimulation of glucose-dependent insulin secre-
tion, (2) suppression of inappropriate glucagon secretion, (3)
regulation of gastric emptying, (4) suppression of appetite,
and (5) trophic effects on f-cell function; this compares with
some stimulation of insulin secretion and suppression of
glucagon secretion as the likely mode of action of DPP-4
inhibitors.'*'* However, GLP-1 receptor agonists are associ-
ated with worse gastrointestinal tolerability (nausea, vomit-
ing) than DPP-4 inhibitors.'®*

ExQW consists of exenatide (the same molecule used with
ExBID) encapsulated in microspheres made of poly(p,L-lactic-
co-glycolic acid), a biodegradable medical polymer similar to
the material in reabsorbable sutures, that allows for controlled
drug delivery over an extended period of time,' thereby fa-
cilitating once-weekly administration and continuous expo-
sure to the drug above the therapeutic threshold. Early clinical
work demonstrated that EXQW had greater effects on gly-
cemic control and similar effects on weight compared with
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placebo.11 The clinical development of EXQW has proceeded
with the Phase 3 DURATION (Diabetes therapy Utilization:
Researching changes in A1C, weight and other factors
Through Intervention with exenatide ONce weekly) program,
examining the safety and efficacy of EXQW versus ExBID,
sitagliptin, pioglitazone, and titrated insulin glargine in pa-
tients with T2DM on background treatment of diet and ex-
ercise, metformin monotherapy, or combination oral thera
(predominant background therapy was metformin).'*1¢1¢

At the time of writing this article, the U.S. Food and Drug
Administration requested a thorough QT study to assess the
effects of exenatide on QT interval.’® The QT interval is de-
fined as the start of the Q wave to the end of the T wave in the
electrical cycle of the heart and is a measure of the electrical
depolarization and repolarization of the left and right ven-
tricles. As such, thorough QT studies are used to assess po-
tential arrhythmia liability in new pharmaceuticals. In
addition, the Food and Drug Administration requested safety
and efficacy data from the DURATION-5 trial (ExQW vs.
ExBID) as part of its approval review process.'” The purpose
of this article is to review the safety and efficacy, including
measures of glycemic control, weight loss, f-cell function,
cardiovascular risk, inflammation, and hepatic health, in pa-
tients with T2DM who were treated with ExQW in the
DURATION trials.

Review of Clinical Efficacy

The DURATION clinical trial program comprises con-
trolled clinical trials of 24-30 weeks in duration that compared
the safety and efficacy of ExQW with those of ExBID
(DURATION-1 and DURATION-5), maximum daily doses of
sitagliptin or pioglitazone on metformin background
(DURATION-2), and titrated insulin glargine (DURATION-3)
(Table 1). In the DURATION program to date, 68% of pa-
tients (1,021 of 1,494 patients) were treated with metformin
monotherapy (specifically, 36% in DURATION-1, 100%
in DURATION-2, 70% in DURATION-3, and 41% in
DURATION—S),M’] 6-18 and at least 73% of patients in each trial
received concomitant metformin therapy (alone or in combi-
nation). Overall, 91% of patients in the DURATION clinical
program received concomitant metformin therapy.

Improvements in glycemic control, as measured by glyco-
sylated hemoglobin (HbA;.) and fasting glucose (FG), were
achieved by all treatments in these studies, with ExQW
demonstrating mean HbA,. reductions of —1.5% to —1.9%
and mean FG reductions of —32 to —41 mg/dL (Fig. 1A and
B).1#16-18 ExQW resulted in significantly greater reductions in
HbA,. at study end point compared with all comparators
(ExBID, sitagliptin, pioglitazone, and titrated insulin glar-
gir1e).14’16"18 Overall, 58-71% of patients receiving ExQW
achieved an HbA;. of <7% in these four DURATION trials,
which was significantly more than each comparator in these
head-to-head trials (Table 2).'*!¢'® Consistent with the
greater effects of longer-acting GLP-1 receptor agonists on FG,
ExQW resulted in significantly greater reductions in FG than
ExBID and the DPP-4 inhibitor sitagliptin (Fig. 1B);'* how-
ever, FG reduction was greater with insulin glargine (there
was no difference in FG reduction between ExQW and pio-
glitazone) (Fig. 1B)."*16718 Of note is that self-monitored blood
glucose tests in DURATION-1, DURATION-2, and DURA-
TION-3 suggest that, although all treatments improved mean
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TABLE 1. BASELINE DEMOGRAPHICS IN THE DURATION CLINICAL DEVELOPMENT PROGRAM
DURATION-1 DURATION-5 DURATION-2 DURATION-3
(30 weeks) (24 weeks) (26 weeks) (26 weeks)
ExQW ExBID ExQW ExBID ExQW  Sitagliptin ~ Pioglitazone ~ ExQW  Glargine
n 148 147 129 123 160 166 165 233 223
Women (%) 45 49 40 45 44 48 52 48 45
Race (%)
White 83 73 63 55 33 30 39 82 85
Black 6 13 5 7 12 12 8 1 <1
Hispanic 11 14 29 33 31 30 27 12 9
Asian 0 1 4 4 23 25 24 6 6
Other 0 0 0 0 1 3 2 0 0
Age (years) 55 (10) 55 (10) 56 (11) 55 (10) 52 (10) 52 (11) 53 (10) 58 (10) 58 (9)
Body weight (kg) 102 (19) 102 (21) 97 (21) 94 (19) 89 (20) 87 (20) 88 (20) 91 (19) 91 (16)
BMI (kg/ m?) 35 (5) 35 (5) 34 (5) 33 (5) 32 (5) 32 (5) 32 (6) 32 (5) 32 (5)
Duration of 7 (6) 6 (5) 7 (5) 7 (5) 6 (5) 5 (4) 6 (5) 8 (6) 8 (6)
diabetes (years)
HbA ;. (%) 83(1.0) 83(1.0) 85(1.1) 8412 86(1.2 8.5 (1.2) 8.5 (1.1) 83 (1.1) 8.3 (1.0
FG (mg/dL) 173 (43) 166 (41) 173 (47) 168 (47) 166 (52) 164 (45) 164 (43) 178 (45) 175 (49)

Data are mean (SD) unless otherwise noted.

BMI, body mass index; ExBID, exenatide twice daily; ExXQW, exenatide once weekly; FG, fasting glucose; HbA,, glycosylated hemoglobin.

postprandial glucose (PPG), the reduction with ExXQW was
greater than it was with sitagliptin or titrated insulin glargine
but less robust than it was with EXBID (an effect that was
supported by 2-h glucose measurements during a meal tol-
erance test in DURATION-1).1416:17

Weight loss with EXQW treatment was consistent across
the DURATION clinical development program, ranging from
2kg to 4kg (Fig. 1C)."*'*'® Weight loss with ExXQW was
significantly greater than the weight loss observed with si-
tagliptin and resulted in treatment differences of 4-5kg
compared with the weight gain associated with pioglitazone
and glargine treatment (Fig. 1C). 1410718 Weight loss with
ExQW was shown to be similar (DURATION-1 and DURA-
TION-5) to the weight loss achieved with ExBID (Fig. 1C).1617
Overall, 70-79% of ExQW patients experienced reductions in
both HbA,. and weight loss compared with 51-74% of ExBID
patients, 46% of sitagliptin patients, 14% of pioglitazone pa-
tients, and 31% of insulin glargine patients.'*'*"'

Measures of cardiovascular risk were also investigated in
the DURATION trials. Mean systolic blood pressure reduc-
tions of —3 to —5mm Hg were observed across trials with
ExQW, whereas the only comparator to reduce blood pres-
sure was ExBID in DURATION-1 (-3.4mm Hg) (Table
2).!#1671% In DURATION-3, ExXQW significantly increased
heart rate by a mean of 4 beats/min.'® Exenatide once weekly
demonstrated a significant improvement in mean total cho-
lesterol in three of the four DURATION trials; the improve-
ment in total cholesterol was significantly greater for EXQW
than it was for EXBID in both comparator trials (Table 2) 1416-18
In the single trial in which total cholesterol with EXQW was
unchanged (DURATION-2), pioglitazone was associated
with a significant increase in total cholesterol (Table 2). Low-
density lipoprotein (LDL) cholesterol was improved with
ExQW in two trials, and no other drug was associated with
improvements in LDL cholesterol (Table 2).1416-18 nereases in
high-density lipoprotein (HDL) cholesterol and decreases in
triglycerides were greater with pioglitazone than they were
with ExQW (Table 2)."* ExXQW reduced total cholesterol in

three trials (DURATION-1, DURATION-3, and DURATION-
5), significantly reduced LDL cholesterol in two of these trials
(DURATION-1 and DURATION-5), and had no significant
effect on HDL cholesterol in any of these three trials (Table
2).16718 The effects of pioglitazone on lipids in the DURA-
TION-2 study (decreased triglycerides, increased HDL cho-
lesterol and total cholesterol) are consistent with earlier
investigations and are likely a result of direct effects of pio-
glitazone treatment on the transcription of genes involved in
the regulation of lipid metabolism.'*** There were no signif-
icant differences in changes to fasting lipids between ExXQW
and sitagliptin or insulin glargine treatment (Table 2). 1418
Several additional measures of cardiovascular risk were
assessed in DURATION-2 (ExQW vs. sitagliptin vs. pioglita-
zone). All therapies significantly reduced high-sensitivity
C-reactive protein (ExQW, —24%; sitagliptin, —14%; and
pioglitazone, —33%; no significant difference between treat-
ments).'* The mean high-sensitivity C-reactive protein con-
centrations of patients in this trial were in the normal range
(2-3mg/dL); after treatment concentrations remained in the
average risk range. In addition, all therapies in DURATION-2
significantly increased adiponectin (ExQW, 14%; sitagliptin,
15%; and pioglitazone, 187% from baseline; P<0.0001 for
pioglitazone vs. EXQW)."* ExXQW was the only therapy that
significantly reduced the albumin-to-creatinine ratio and the
concentration of B-type natriuretic peptide from baseline
(B-type natriuretic peptide was also significantly reduced vs.
sitagliptin and pioglitazone)."* Pioglitazone was the only
treatment that reduced plasminogen activator inhibitor-1
from baseline and was associated with a significantly greater
increase in adiponectin than was ExQW.'* In DURATION-3,
insulin glargine was reported to reduce alanine amino-
transaminase concentration (P <0.05vs. baseline), compared
with no change with ExQW."®

In the DURATION trials, EXQW improved some measures
of f-cell function. Indeed, long-term treatment (3 years) with
ExBID is reported to sustain improvements in f-cell function
through at least 4 weeks after treatment termination.”’ In
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FIG. 1. Least squares mean (SE) changes from baseline for
(A) glycosylated hemoglobin (HbA;.), (B) fasting glucose
(FG), and (C) body weight. (A) Reduction of HbA;. from
baseline with exenatide once weekly (ExQW) treatment was
greater than with any other agent. (B) Reduction of FG from
baseline with ExQW treatment was greater than with ex-
enatide twice daily (ExBID), sitagliptin, or pioglitazone but
less than the reduction seen with insulin glargine. (C) Re-
duction of body weight with EXQW was similar to that seen
with ExBID and greater than that seen with sitagliptin. In
contrast, pioglitazone and insulin glargine were both asso-
ciated with weight gain. *P <0.05.

DURATION-1, ExXQW significantly increased f-cell sensitiv-
ity from baseline after 14 weeks of treatment, as measured by
the insulin-to-glucose ratio.'® In DURATION-3, both ExXQW
and insulin glargine significantly improved homeostasis
model assessment of f-cell function, and the improvement
with EXQW was significantly greater than that associated
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with insulin glargine treatment.'® Glargine significantly im-
proved, whereas EXQW had no significant effect, on homoe-
ostasis model assessment of insulin sensitivity.18

Review of Clinical Safety

Eighty-six percent of patients in the intention-to-treat
populations completed the DURATION clinical trials
(DURATION-1, 87%; DURATION-5, 81%; DURATION-2,
82%; DURATION-3, 92%).]4’]6"]8 The most common adverse
event with ExQW and ExBID in DURATION-1 and DURA-
TION-5 was nausea, although incidence was lower with
ExQW than it was with ExBID (9% lower in DURATION-1
and 21% lower in DURATION-5) (Table 3).'*!” In DURA-
TION-2, the most common adverse events were nausea with
ExQW and sitagliptin and upper respiratory tract infection
with pioglitazone (Table 3).'* Nausea, nasopharyngitis, and
injection site reactions were the most common adverse events
with ExQW in DURATION-3, compared with nasophar-
yngitis and headache with insulin glargine (Table 3).'"® In
DURATION-1 and DURATION-5, injection site reactions
were more common with EXQW treatment than they were
with ExBID treatment (Table 3)."®'” In DURATION-2 injec-
tion site reactions with EXQW (10%) were comparable to in-
jection site reactions with placebo microsphere injections (7%)
(Table 3).'* The relative incidences of mild- to moderate-in-
tensity nausea, which was reported to decrease over time with
both exenatide formulations,'”??> and injection site reactions
in ExQW and ExBID were consistent with earlier clinical
trials.!?

In all DURATION studies, there was a single incident of
hypoglycemia in a patient treated with ExQW that necessi-
tated the assistance of another person but did not require
medical intervention or involve loss or severe impairment of
consciousness.'*'*'® Overall, the incidence of minor hypo-
glycemia with ExQW, ExBID, sitagliptin, and pioglitazone
was low throughout the DURATION studies (Table 3).1416-18
When administered concomitantly with a sulfonylurea, minor
hypoglycemia was experienced with both ExXQW and ExBID
at the rate of 15% (DURATION-1) and 12% (DURATION-5),
compared with <1% (DURATION-1) and 0% (DURATION-
5), respectively, for patients not receiving sulfonylurea (inci-
dence rate was similar between ExBID and ExQW).'*'” In
DURATION-3, the incidence of minor hypoglycemia was
lowest with ExQW plus metformin (3%) and highest with
insulin glargine plus metformin and sulfonylurea (42%)
(adapted from Diamant et al.'®).

Withdrawals due to adverse events were low and were
consistent between studies. In DURATION-1 the withdrawal
rate was low: 6% of EXQW patients (one-third were gastro-
intestinal) and 5% of ExBID patients (mostly gastrointestinal)
withdrew because of adverse events.'® In DURATION-5, the
discontinuation rate because of adverse events was 5% in
both the EXQW and ExBID groups (mostly gas’croin’ces’cinal).17
In DURATION-2, 7% of ExQW, 3% of sitagliptin, and 4%
of pioglitazone patients withdrew because of adverse
events.'* This compared with 5% of EXQW and 1% of insulin
glargine patients withdrawing because of adverse events in
DURATION-3."®

Throughout the DURATION program, two cases of pan-
creatitis were observed in patients treated with ExQW:
specifically, single cases were reported in DURATION-3
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TABLE 2. Erricacy PARAMETERS IN THE DURATION CLINICAL DEVELOPMENT PROGRAM
DURATION-1 DURATION-5 DURATION-2 DURATION-3

ExQW range

ExQW ExBID ExQW ExBID ExQW Sitagliptin Pioglitazone ExQW Glargine

Glycemic control
HbAlc (%) to goal

<7% 58-71 71 51

<6.5% 39-45 45% 38
End point mean HbAlc (%) 6.4-7.2 6.4 6.8

Markers of CV risk

4 SBP (mm Hg) -29to —4.7 —-47° -34°
ATotal cholesterol (mg/dL) —0.6 to—15 -11.9° -3.8°
A LDL cholesterol (mg/dL) -1to -6  —4.9° +1.2°
4 HDL cholesterol (mg/dL) -1to +2 -09 -1.3°
A Triglycerides (%) -4to -15 -15° -11°

58 30° 59 31° 44 60 48°
41 16° 39 16° 27° 432 283

7.1 7.7 7.2 7.7 7.4 6.8 7.0
—29° -12 -36° +02° -16 -3.0° -1.0
-15° 406> -06 +3.1 +6.2¢ —46° -15
-64° +28> -10 +1.8 +1.8 -19 +15
0 +1.3  +20° +2.0° +6.25¢ 0 +04
-6 -1 -5 -5 —16" -4 -11°

“Data on file at Amylin Pharmaceuticals.
PTreatment difference versus ExQW, P <0.05.
“Significant difference versus baseline, P <0.05.

CV, cardiovascular; ExBID, exenatide twice daily; EXQW, exenatide once weekly; HDL, high-density lipoprotein; LDL, low-density

lipoprotein; SBP, systolic blood pressure.

(edematous pancreatitis) and DURATION-5.1718 These cases
resolved within 3 days, during which time ExQW would be
circulating at therapeutic concentrations. In addition, two cases
of pancreatitis were reported in patients treated with pioglita-
zone in DURATION-2 (necrotizing and non-necrotizing
pancreatitis).'*

The potential for thyroid neoplasms came to light from
observations in rodents exposed to liraglutide,23 with un-
known implications for the incretin-based therapies. There
were no reports of thyroid neoplasms in patients treated with
ExQW, ExBID, or insulin glargine in DURATION-1, DURA-
TION-3, or DURATION-5.""'® A single case of papillary
thyroid cancer was reported in a patient treated with
sitagliptin in DURATION-2."*

Conclusions

To date, in the DURATION clinical development program
(DURATION-1, -2, -3, and -5), ExXQW has demonstrated
significantly greater improvements in HbA;. than ExBID, ti-
trated insulin glargine, and maximum daily doses of si-
tagliptin or pioglitazone.'*'**® Overall, 91% of patients were
treated with background metformin therapy, alone or in

combination with other oral antidiabetes agents, and 68% of
patients were treated with background metformin mono-
therapy.'*'™'® Compared with ExBID, EXQW exhibited more
robust FG improvement but less pronounced PPG improve-
ment; these results are consistent with continuous exposure to
exenatide with once-weekly dosing compared with mealtime
exposure to exenatide with twice-daily dosing.'®'” ExQW
elicited greater improvements in both PPG and FG than did
the DPP-4 inhibitor sitagliptin, whereas the greater reduction
in HbA;. achieved with ExQW versus pioglitazone was not
accompanied with statistically significant differences in PPG
or FG improvement.'* Insulin glargine treatment reduced FG
to a greater extent than did ExXQW; however, the greater PPG
control exerted by ExQW likely led to the greater overall re-
duction in HbA,. compared with insulin glargine.'® Weight
loss with EXQW was significantly greater than with si-
tagliptin, and ExQW treatment resulted in a significant 4-5 kg
difference in weight change compared with pioglitazone or
insulin glargine after 26 weeks of treatment.'*'® Weight loss
with ExXQW was similar to ExBID in both DURATION-1 and
DURATIONS-5 trials.'®"”

The safety and efficacy data for EXQW were consistent
across the DURATION trials (Fig. 1 and Tables 2 and 3). The

TABLE 3. INCIDENCE OF SELECTED ADVERSE EVENTS DURING EAcH DURATION CLINICAL TRIAL

DURATION-1 DURATION-5 DURATION-2 DURATION-3
ExQW ExBID ExQW  ExBID ExQW  Sitagliptin  Pioglitazone ~ ExQW  Glargine
Nausea (%) 26 35 14 35 24 10 5 13 1
Vomiting (%) 11 19 5 9 11 2 3 4 1
Diarrhea (%) 14 13 9 4 18 10 7 9 4
Injection site reactions (%) 30 15 13 10 10 7 (PBO) 13 2
Minor hypoglycemia (%) 5 6 4 3 1 3 1 8 26

The only adverse events not included here that occurred with an incidence >10% in any of these DURATION trials were as follows: with

exenatide once weekly (ExQW), nasopharyngitis (13% DURATION-3), headache (10% DURATION-3), urinary tract infection (10%
DURATION-1), and constipation (10% DURATION-1); with exenatide twice daily (ExBID), upper respiratory tract infection (17%
DURATION-1); with pioglitazone, upper respiratory tract infection (10% DURATION-2); and with insulin glargine, nasopharyngitis (17%
DURATION-3).

PBO, placebo microsphere injection (combined for sitagliptin and pioglitazone groups).
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most common adverse event with ExXQW treatment was mild
to moderate nausea; injection site reactions were also reported
with ExQW treatment in all trials and were more common
with EXQW than with ExBID or insulin glargine.'*'*"'® The
incidence of mild hypoglycemia with ExQW was low in all
trials and was greater with concomitant sulfonylurea treat-
ment.'*'*"'® There was a single incident of hypoglycemia in a
patient treated with ExXQW who required assistance but did
not require medical intervention and did not result in loss or
severe impairment of consciousness.'*'*™'® Withdrawals due
to adverse events with ExXQW were low.'#¢718 Four cases of
pancreatitis were reported in the DURATION trials: two with
ExQW and two with pioglitazone, resulting in three study
withdrawals.'*'”*® A single case of papillary thyroid cancer
was reported in a patient taking sitagliptin, an issue of im-
portance due to reports of thyroid neoplasms in rodents
during liraglutide development; however, the implications
for the wider class of incretin-based therapies are unclear.'**

The results of the studies summarized herein suggest that
ExQW has greater efficacy than does ExBID or sitagliptin.
These effects were further demonstrated in the open-label
extensions of the DURATION-1 and DURATION-2 trials, in
which patients switched from EXBID or sitagliptin treatment
to EXQW treatment.>#? Patients who were originally treated
with ExBID experienced improvements in FG after switching
to ExXQW, whereas patients who were originally treated with
sitagliptin experienced improvements in HbA;., FG, and
weight after switching to EXQW.* Of note is that patients
switching from pioglitazone to ExXQW experienced sustained
glycemic control, a reversal of pioglitazone-associated weight
gain, and mixed effects on cholesterol and triglycerides.” The
improved or sustained effects on efficacy with ExQW were
accompanied with low levels of nausea and hypoglyce-
mia 2425

The DURATION clinical development program to date has
demonstrated that ExQW significantly improved glycemic
control and weight, with a low risk of hypoglycemia. ExXQW
also has the potential to improve f-cell function and markers
of cardiovascular risk and warrants further investigation into
these measures.'*#'718 Of note is that ExXQW in combination
with oral agents is currently under consideration by the Eu-
ropean Commission for Europe-wide marketing authoriza-
tion, following the positive opinion rendered by the
Committee for Medicinal Products for Human Use of the
European Medicines Agency.”®
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