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Aims: To determine the early benefit:risk balance of dulaglutide versus insulin glargine in patients with type 2
diabetes mellitus (T2DM).
Methods: This post hoc analysis used data from a randomized, open-label study (AWARD-2; modified intention-
to-treat group) inwhich suboptimally controlledmetformin+ glimepiride-treated patients received dulaglutide
1.5 mg (n = 273) or insulin glargine (n = 262). Two composite endpoints were used: for weeks 2–20, fasting
serum glucose (FSG) b130 mg/dL (b7.2 mmol/L) without hypoglycemia (blood glucose ≤70 mg/dL
[≤3.9 mmol/L] or severe hypoglycemia); at week 26, patients with glycated hemoglobin (HbA1c) b7.0% (b53.0
mmol/mol) or reduction from baseline ≥1.0% (≥10.9 mmol/mol), no hypoglycemia (as defined above) and no
weight gain. Odds ratios (ORs) were generated using logistic regression analysis.
Results: The probability of reaching the FSG target without hypoglycemia was higher with dulaglutide than with
insulin glargine at weeks 4 (OR 1.78; 95% confidence interval [CI] 1.22–2.60) and 8 (OR 1.69; 95% CI 1.15–2.48).
The proportion of patients achieving the 26-week endpoint was higher with dulaglutide (37.4% vs. 10.3%; OR
5.28; 95% CI 3.28–8.48).
Conclusions:Dulaglutide's balanced efficacy-to-safety profile compares favorablywith that of insulin glargine and
is apparent soon after treatment initiation and after 6 months of therapy.

© 2020 Elsevier Inc. All rights reserved.
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1. Introduction

AWARD-2 (Assessment of Weekly AdministRation of LY2189265
[dulaglutide] in Diabetes-2) was a 78-week open-label, randomized
study designed to compare the efficacy and safety of a glucagon-like
peptide-1 receptor agonist (GLP-1 RA) – once-weekly dulaglutide 0.75
or 1.5 mg –with that of daily insulin glargine in patients with type 2 di-
abetesmellitus (T2DM)whowere receiving stable andmaximally toler-
ated doses of metformin and glimepiride.1 The study showed that,
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compared with daily insulin glargine (without forced titration) at
52 weeks, dulaglutide 1.5 mg was associated with greater reductions
in glycated hemoglobin (HbA1c) and bodyweight, lower risk of hypo-
glycemia, and higher risk of gastrointestinal adverse events.1 We pres-
ent data from this study using composite efficacy and safety endpoints
that incorporate glycemic control and risk of hypoglycemia, with or
without an effect on bodyweight.

Themost recentAmericanDiabetes Association (ADA)/EuropeanAs-
sociation for the Study of Diabetes (EASD) guidelines recommendGLP-1
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RAs as second- or third-line therapy in many patient subgroups, includ-
ing those with atherosclerotic cardiovascular disease, heart failure, or
chronic kidney disease, and those with a compelling need to minimize
hypoglycemia and/or prevent weight gain/promote weight loss.2 GPL-
1 RAs are also recommended as the first injectable medication in the
majority of patients who require additional glucose lowering despite
therapy with two or three oral antidiabetic drugs (OADs), although
combination GLP-1 RA + insulin treatment may be considered if
HbA1c is N10% (N86 mmol/mol) or N2% (N23 mmol/mol) above target.2

Insulin should be considered as first injectable medication if HbA1c is
N11% (N97 mmol/mol), if the patient shows symptoms of catabolism,
or if type 1 diabetes mellitus (T1DM) is a possibility.2 It is recognized
by current guidelines that sodium-glucose co-transporter-2 inhibitors
and GLP-1 RAs have both demonstrated antihyperglycemic efficacy –
in association with weight loss and a lower risk of hypoglycemia than
insulin – in patients with HbA1c N9% (N75 mmol/mol).2 The increased
emphasis on the use of GLP-1 RA therapies in the 2018 ADA/EASD
guidelines2 comparedwith the recommendations of the same organiza-
tions in 20123 – and, in particular, the recommendation that GLP-1 RAs
should be the first injectable therapy in the majority of patients – sup-
port the design of AWARD-2 and the analysis reported herein.

It is important that any antihyperglycemic therapy shows good effi-
cacy and safety in the first fewmonths of treatment. In view of this, our
analysis reports AWARD-2 data from the first 26 weeks of the clinical
trial. HbA1c is a good indicator of glycemic status stability or change
over a period of 2–3months4 but is not appropriate for shorter-term as-
sessment of changes in glycemia. In contrast, fasting glucose levels re-
flect immediate changes in glycemic status and are typically used to
monitor response to treatment in the early stages of follow-up.5 This
analysis incorporates assessment of both these glycemic endpoints.
However, there is growing recognition that glycemia is not the only rel-
evant endpoint in the assessment of an antidiabetic agent and that the
agent's benefit:risk profile –which can be explored using a balanced ef-
ficacy and safety composite endpoint – is also important.6–9 For patients
with T2DM, the effects of therapy on glycemia, hypoglycemic risk, and
bodyweight are all clinically relevant.2 Hypoglycemia, in particular, re-
mains a significant burden for many patients receiving antidiabetic
therapy, particularly insulin therapy.10,11 The burden of hypoglycemia
stems not only from its associations with mortality10,12 and physical
morbidity13 but also from its impacts on psychological morbidity, pa-
tient wellbeing,10,11,14,15 and patients' ability to achieve glycemic
control.13,14 The importance of hypoglycemia in patients with T2DM re-
quires emphasis: as a result of increases in life expectancy16 and the
global prevalence of T2DM,17 combined with ongoing recommenda-
tions for intensification of insulin regimens where indicated,2 we now
have a situation where more hypoglycemic episodes occur in patients
with T2DM than in those with T1DM.11

Our objective in this analysis was to use data from AWARD-2 to
determine – during the first 6 months of treatment – the benefit:
risk balance of once-weekly dulaglutide 1.5 mg versus daily insulin
glargine when administered as first injectable treatments to patients
with poorly controlled T2DM who were receiving concomitant met-
formin and glimepiride. The post-hoc analyses performed involved
assessment of composite efficacy and safety endpoints in both the
short and medium term: fasting serum glucose (FSG) b130 mg/dL
(b7.2 mmol/L) plus no hypoglycemic events at 2, 4, 8, 14, and
20 weeks; HbA1c b7.0% (b53.0 mmol/mol) or reduction from base-
line ≥1.0% (≥10.9 mmol/mol) plus no hypoglycemic events plus no
weight gain at 26 weeks.

The 1.5-mg dose of dulaglutide was chosen for the current analysis
because dulaglutide was used as add-on therapy in AWARD-2.1 Ap-
proval as add-on therapy has been granted for both the 0.75 mg and
1.5mg doses in the United States,18 and for the 1.5 mg dose in the Euro-
pean Union.19 The higher dose was therefore deemed most suitable for
this analysis, given that it is approved for this indication in both
jurisdictions.
2. Materials and methods

AWARD-2 was an open-label study in which patients with T2DM
whowere receivingmetformin and glimepiridewere randomized to re-
ceive dulaglutide 1.5 mg (no dose titration; n = 273), dulaglutide
0.75 mg (n = 272), or insulin glargine (n = 265; only 262 patients re-
ceived any treatment).1 For each patient, metformin and glimepiride
were adjusted to doses that were maximally tolerated, no higher than
themaximum locally approved dose, and no lower than theminimal re-
quired dose (at least 1500 mg/day and at least 4 mg/day, respectively).
Dose adjustment (decrease or discontinuation) of glimepiride, followed
by metformin, was allowed if the patient experienced recurrent
hypoglycemia.

The insulin glargine titration algorithm aimed to achieve a self-mon-
itored fasting plasma glucose (FPG) level of b100mg/dL (b5.6 mmol/L).
It was recommended that the dose should be assessed every 3–4 days in
the first 4 weeks of treatment and once weekly through week 8, with
adjustments of 0–2 units in response to FPG levels of 100–119 mg/dL
(5.6–6.6 mmol/L).1

Change in HbA1c from baseline to 26 weeks, percentage of patients
achieving HbA1c b7.0% (b53.0 mmol/mol) at 26 weeks, FSG values at
26 weeks, and change in bodyweight from baseline at 26 weeks were
all secondary endpoints in AWARD-2. Episodes of hypoglycemia (as de-
fined in Section 2.1) were documented throughout the study. We pres-
ent data from the dulaglutide 1.5 mg (approved dosage for these
patients in the European Union) and insulin glargine treatment arms
only.

2.1. Composite endpoint from 2 to 20 weeks

At each of weeks 2, 4, 8, 14, and 20 of the study, we determined
the percentage of patients in the modified intention-to-treat (ITT)
group (all patients randomized and treated, without post-rescue
visits) who had FSG b130 mg/dL (b7.2 mmol/L) at that visit. Odds ra-
tios (ORs; dulaglutide vs. insulin glargine) for the probability of
reaching FSG b130 mg/dL (b7.2 mmol/L) without hypoglycemia
(blood glucose ≤70 mg/dL [≤3.9 mmol/L] and/or severe hypoglyce-
mia) in the previous inter-visit interval were determined by logistic
regression analysis, with the following factors included in the analy-
sis: treatment, week, treatment-by-week interaction, and baseline
FSG. The inter-visit interval ran from treatment initiation to week 2
for the week 2 assessment and between assessments for other
weeks (e.g., from week 2 to week 4 for the week 4 assessment). Se-
vere hypoglycemia was defined as a hypoglycemic episode that re-
quired assistance from another person to actively administer
therapy.

At each of weeks 2, 4, 8, 14, and 20, for the subgroup of patients with
FSG b130mg/dL (b7.2mmol/L), we determined (i) meanweekly hypo-
glycemia rate (episodes with blood glucose ≤70 mg/dL [≤3.9 mmol/L]/
patient/week or severe hypoglycemia) for the previous inter-visit inter-
val; (ii) mean daily glimepiride dose; and (iii) mean daily insulin
glargine dose. Themean daily glimepiride and insulin doses were calcu-
lated at each visit from the last available dose.

2.2. Composite endpoint at 26 weeks

Using data from the modified ITT population (population defined
above), we identified patients who fulfilled all three of the following
criteria at week 26: (i) HbA1c b7.0% (b53.0 mmol/mol) or reduction
from baseline ≥1.0% (≥10.9 mmol/mol); (ii) no hypoglycemic events
(blood glucose ≤70mg/dL [≤3.9 mmol/L] and/or a severe hypoglycemic
event, as defined in Section 2.1) since baseline; (iii) no net weight gain
(where “weight gain” = weight change N0.0 kg [precision to one deci-
mal point]) between baseline and week 26. In this analysis, the last-ob-
servation-carried-forward method was used for missing data
imputation.



Table 1
Baseline characteristics of the modified intention-to-treat (ITT) population (all patients
randomized and treated, without post-rescue visits).

Variable Dulaglutide 1.5 mg
N = 273

Insulin glargine
N = 262

Female, n (%) 129 (47) 128 (49)
Age (years) 56 ± 10 57 ± 9
Weight (kg) 85 ± 18 88 ± 20
BMI (kg/m2) 31 ± 5 32 ± 6
Diabetes duration (years) 9 ± 6 9 ± 6
HbA1c (%) 8.2 ± 1.0 8.1 ± 1.0
HbA1c (mmol/mol) 65.9 ± 11.3 65.0 ± 10.4
Fasting serum glucose (mg/dL) 165 ± 49 163 ± 48
Fasting serum glucose (mmol/L) 9.2 ± 2.7 9.1 ± 2.7
Glimepiride dose (mg/day) 6.3 ± 1.7 6.2 ± 1.6

Data are mean ± standard deviation unless otherwise indicated.
BMI, body mass index; HbA1c, glycated hemoglobin.
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Logistic regression, with adjustments for baseline HbA1c and coun-
try effects, was used to compare the dulaglutide- and insulin glargine-
treated patients who fulfilled these criteria. Logistic regression was
also used to compare the two treatment groups in two subsets of
these patients: (i) HbA1c b7.0% (b53.0 mmol/mol), no hypoglycemia,
and no weight gain; (ii) HbA1c reduction from baseline ≥1.0% (≥10.9
mmol/mol), no hypoglycemia, and no weight gain.

Throughout the analyses (2- to 20-week and 26-week data), there
was no adjustment formultiplicity. All results were deemed statistically
significant if P b 0.05.
3. Results

The baseline characteristics of the modified ITT group are shown in
Table 1 (dulaglutide 1.5 mg, n = 273; insulin glargine, n = 262). All
characteristics, including mean FSG and HbA1c values, were similar in
the two groups.
Fig. 1. Percentage of patients achieving FSG b130 mg/dL (b7.2 mmol/
3.1. Composite endpoint from 2 to 20 weeks

As shown in Fig. 1, the percentage of patients achieving FSG
b130 mg/dL (b7.2 mmol/L) was numerically higher in the dulaglutide
1.5 mg group than in the insulin glargine group from the first assess-
ment atweek 2 and throughout the first 14weeks of treatment. The dif-
ference between groups was particularly marked in the first few weeks
after treatment initiation (week 2: 58.9% vs. 44.4%; week 4: 58.7% vs.
48.2%).

The probability of a patient reaching FSG b130 mg/dL
(b7.2 mmol/L) without hypoglycemia was significantly higher in
the dulaglutide-treated group than in the group receiving insulin
glargine at weeks 4 (OR 1.78; 95% confidence interval [CI] 1.22–
2.60) and 8 (OR 1.69; 95% CI 1.15–2.48) (Fig. 2). Among patients
achieving FSG b130 mg/dL (b7.2 mmol/L) at each visit, the mean
weekly hypoglycemia rate was significantly higher for the
dulaglutide-treated patients at week 2 (dulaglutide, 0.47 episodes/
patient/week; insulin glargine, 0.27 episodes/patient/week; P =
0.01) and significantly lower in this group at week 20 (dulaglutide,
0.11 episodes/patient/week; insulin glargine, 0.23 episodes/pa-
tient/week; P = 0.02) (Fig. 3). At all other timepoints, there was no
significant difference between groups in this outcome. One patient
in each treatment arm experienced an episode of severe hypoglyce-
mia during the first 20 weeks of treatment.

In patients with FSG b130 mg/dL (b7.2 mmol/L) at any timepoint,
the mean daily dose of glimepiride showed a slight but consistent
downward trend between weeks 2 and 20, from values of 4.8 and
5.1 mg for the dulaglutide 1.5 mg- and insulin glargine-treated groups,
respectively, at week 2, to values of 4.1 and 4.5 mg at week 20 (Fig. 1).
In contrast, the mean daily dose of insulin glargine (absolute dose and
dose rate) increased steadily from week 2 to 20 (0.14 IU/kg at week 2;
0.25 IU/kg at week 20). Although the cohort of patients with FSG
b130 mg/dL differed at each timepoint, these data are useful as a
means of understanding how glimepiride and insulin glargine doses
may evolve over time.
L) and mean daily glimepiride dose at each visit (2 to 20 weeks).
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Fig. 2. Odds ratios of reaching fasting serum glucose b130 mg/dL (b7.2 mmol/L) without
hypoglycemia* (dulaglutide vs. insulin glargine) (2–20 weeks). *Blood glucose
≤70 mg/dL (≤3.9 mmol/L) or severe hypoglycemia (hypoglycemic episode that required
assistance from another person to actively administer therapy). CI, confidence interval;
OR, odds ratio.
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3.2. Composite endpoint at 26 weeks

The probability of a patient reaching HbA1c b7.0% (b53.0 mmol/
mol) or reduction from baseline ≥1.0% (≥10.9 mmol/mol) and
experiencing no hypoglycemia events and no weight gain was signifi-
cantly higher in the dulaglutide group at 26 weeks (OR 5.28; 95% CI
3.28–8.48) (Fig. 4). Treatment with dulaglutide was also associated
with significantly higher probabilities of patients experiencing no hypo-
glycemia events and no weight gain and either (i) HbA1c b7.0% (b53.0
mmol/mol) (OR 6.76; 95% CI 3.61–12.65) or (ii) HbA1c reduction from
baseline ≥1.0% (≥10.9 mmol/mol) (OR 6.17; 95% CI 3.48–10.65) (Fig.
4). Removal of the weight gain criterion from the composite endpoint
(to generate an endpoint that was similar to the week 2–20 composite
endpoint) still resulted in a higher percentage of the dulaglutide
group achieving the composite endpoint (Fig. 4). The only severe hypo-
glycemic events reported during the first 26 weeks of treatment were
those reported in Section 3.1.
4. Discussion

The superior antihyperglycemic efficacy of dulaglutide versus insu-
lin glargine has already been established: in AWARD-2, once-weekly
dulaglutide 1.5 mg demonstrated greater reduction in overall glycemia
than insulin glargine as measured by HbA1c changes at 52 weeks.1 The
post-hoc analyses of the AWARD-2 study reported here have shown
that, compared with daily insulin glargine, once-weekly dulaglutide
1.5 mg resulted in a significantly higher probability of patients reaching
FSG b130 mg/dL (b7.2 mmol/L) without hypoglycemia in the initial
weeks of treatment (OR at 4 weeks 1.78; 95% CI 1.22–2.60). In addition,
a significantly greater number of patients had a clinically significant gly-
cemic response with no hypoglycemia and no weight gain at 26 weeks
(OR 5.28; 95% CI 3.28–8.48).

With some pharmacological regimens, improved glucose lowering
has been associated with an increased risk of hypoglycemia and greater
weight gain.20,21 The results presented here demonstrate that good con-
trol of glycemia can be achieved without hypoglycemia or weight gain
in approximately one-quarter to one-third of patients within
26 weeks of treatment initiation (Fig. 4). These data support the favor-
able benefit:risk profile of once-weekly dulaglutide.

The composite efficacy and safety endpoint chosen for the 26-week
analysis is similar to those used in the evaluation of other antidiabetic
agents.22 Endpoints such as this balance the benefits of glycemic control
against the risks of hypoglycemia,3 support the multifactorial approach
tomanagement of T2DM that is recommended,2 and demonstrate a pa-
tient-centered approach to diabetes management. Inclusion of a glyce-
mic control improvement criterion (reduction of HbA1c of at least
1.0% [10.9 mmol/mol]) is important. Using data from both clinical trials
and real-world evidence, Conget et al.23 showed that including both a
glycemic improvement criterion and an absolute HbA1c cut point
(e.g., b7.0% [b53.0mmol/mol]) in a composite endpoint allowed identi-
fication of more patients who had experienced clinically meaningful re-
sponses to treatment.

The glycemic cut points used in our composite endpoints are sup-
ported by management guidelines and epidemiological studies: FSG
b130 mg/dL (b7.2 mmol/L) is the upper limit of the target recom-
mended by the ADA for pre-prandial plasma glucose in non-pregnant
adults24 and HbA1c b7.0% (b53.0 mmol/mol) is the target recom-
mended by the 2018 ADA/EASD guidelines for non-pregnant adults.2

Support for the clinical relevance of a 1.0% (10.9 mmol/mol) reduction
in HbA1c comes from United Kingdom Prospective Diabetes Study
(UKPDS) follow-up data, which showed that each 1.0% (10.9 mmol/
mol) reduction in mean HbA1c was associated with reductions in the
risk of diabetes-related death and a range of microvascular and
macrovascular complications.25 Moreover, the United Kingdom's Na-
tional Institute for Health and Care Excellence guidelines recommend
that GLP-1 mimetic therapy should only be continued if the patient
demonstrates an HbA1c reduction of at least 1.0% (10.9 mmol/mol).9

The importance of including hypoglycemia and weight gain criteria
in a composite endpoint is emphasized by the 2018 ADA/EASD
guidelines,2 which promote early consideration of these factors, both
of which are associated with reduced compliance.26,27 In addition, hy-
poglycemia is unpleasant28 and potentially life threatening,29,30 and
avoidance of weight gain – which is a frequent consequence of insulin
therapy3 – is important because of the positive relationship between
bodyweight and magnitude of cardiovascular risk factors.31 It could be
argued that the weight change criterion (no net weight gain) is not of
comparable import to the other endpoint components used in the 26-
week analysis (achievement of HbA1c b7.0% [b53.0 mmol/mol],
HbA1c reduction from baseline ≥1.0% [≥10.9 mmol/mol], no hypoglyce-
mic events). However, even when the weight criterion was removed
from the composite endpoint, leaving only the glycemic and hypoglyce-
mic outcomes (Fig. 4), dulaglutide was associated with ORs vs. insulin
glargine that were significantly N1 (OR [95% CI]: 2.28 [1.59–3.29] to
2.51 [1.64–3.84]). Moreover, in addition to the negative impact of
bodyweight increase on compliance,26,27 there is strong evidence that
the relationship between bodyweight and risk of mortality is positive
and continuous above a body mass index (BMI) of approximately 20–
25 kg/m2 in mixed populations32–35 and 28–30 kg/m2 in people with
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T2DM.35 Given that themean BMI at baseline in AWARD-2was approx-
imately 31 kg/m2,1 it is likely that weight gain would be detrimental for
the majority of AWARD-2 patients, particularly as they were receiving
concomitant glimepiride.
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episode that required assistance from another person to actively administer therapy).
d hemoglobin; OR, odds ratio.
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In this context, dulaglutide's rapid onset of antidiabetic action (Fig. 1) is
advantageous, as this has been associated with greater antidiabetic ef-
fect in patients receiving this agent.36 Moreover, an early response to
GLP-1 RA therapy has been associated with significantly better adher-
ence and a lower risk of discontinuation.37 However, as recommended
in the current dulaglutide SmPC and other recent publications,19,38 a re-
duction in the dose of any concomitantly administered sulfonylurea
should be considered at the time of dulaglutide initiation. This was not
mandated in the AWARD-2 trial protocol, and in fact – in all treatment
groups – the dose of glimepiride (followed by metformin) could be de-
creased or discontinued only in patients who experienced recurrent
hypoglycemia.1 Concomitant administrationof dulaglutide1.5mg/week
andmaximally tolerated doses of a sulfonylureamay help to explain the
disparity in the incidence of hypoglycemia between the two treatment
groups at week 2 (Fig. 3), the only timepoint at which themeanweekly
rate of hypoglycemic episodes was higher in dulaglutide-treated pa-
tients who achieved glycemic control than in insulin glargine-treated
patients who achieved control (0.47 vs. 0.27 episodes/patient/week, re-
spectively; P=0.01). The study protocolmandated that patients should
initiate dulaglutide therapy at 1.5 mg/week, without titration. In con-
trast, insulin glargine therapy was initiated at a low dose and then ti-
trated per protocol. It should be noted that, by week 20, the rate of
hypoglycemia was twofold higher in the insulin glargine group than in
the dulaglutide group (0.23 vs. 0.11 episodes/patient/week; P = 0.02)
and that this difference occurred in the context of a non-forced insulin
glargine titration regimen.

At the 2-week timepoint, a considerably lower proportion of insulin
glargine-treated patients had achieved the target FSG level. The low rate
of glycemic control in this group is almost certainly related to the insulin
glargine starting dose and non-forced titration algorithm employed.
These were based on the insulin glargine prescribing information and
the GOAL A1c trial weekly dose titration algorithm, respectively,1,39

with no central oversight of insulin titration during the trial. It was not
until week 20, when themean insulin dosewas 0.25 IU/kg, that the pro-
portions of patients achieving the target FSG level were similar between
treatments.

One limitation of this analysis is that the cohort of patients with FSG
b130 mg/dL (b7.2 mmol/L) differed at each of weeks 2, 4, 8, 14, and 20.
As a result, we cannot comment on the evolution of glycemic control in
individual patients or determine how likely it is that a patient who
achieves an early response to therapy will maintain glycemic control
in the future. The post-hoc nature of the analysis represents a further
limitation. However, the results of this investigation show that, in the
study population as a whole, dulaglutide compares favorably with insu-
lin glargine during the early treatment period in patients with T2DM.
The first few weeks and months of a new antidiabetic treatment regi-
men represent a period of uncertainty for physician and patient, both
of whom are trying to balance glycemic control and hypoglycemic
risk. The likelihood of weight gain is also a concern for many patients.
The composite endpoints used in this analysis – which encompassed
glucose- and hypoglycemia-related endpoints, with orwithout aweight
gain component – are therefore clinically relevant and directly applica-
ble to clinical practice. The data presented demonstrate that, in addition
to being safe and convenient, with no requirement for titration, once-
weekly dulaglutide 1.5 mg is an efficacious treatment option, even in
the short term, when compared with basal insulin in metformin +
glimepiride-treated patients with T2DM who require improved glyce-
mic control. The balanced clinical profile demonstrated by these results
is apparent in the very early weeks of dulaglutide treatment and after
6 months of therapy.

CRediT authorship contribution statement

Irene Romera:Conceptualization, Methodology, Data curation,
Writing - review & editing.Ignacio Conget:Conceptualization, Data
curation, Writing - review & editing.Luis Alberto Vazquez:
Conceptualization, Formal analysis, Data curation, Writing - original
draft, Writing - review & editing.Raffaella Gentilella:Data curation,
Writing - review& editing.Jeremie Lebrec:Data curation,Writing - orig-
inal draft, Writing - review & editing.Esteban Jódar:Investigation, Data
curation, Writing - review & editing.Jesús Reviriego:Conceptualization,
Methodology, Data curation, Writing - review & editing.

Acknowledgments

Medical writing, editorial, and other assistance

The authors would like to acknowledge Janet Douglas and Mark
O'Connor (Rx Communications, Mold, UK) for medical writing assis-
tance with the preparation of this article.

Funding

Thisworkwas supported by Eli Lilly and Company. Eli Lilly and Com-
panywere also involved in the collection, analysis, and interpretation of
the data, thewriting of the report, and the decision to submit the article
for publication.

References

1. Giorgino F, Benroubi M, Sun JH, Zimmermann AG, Pechtner V. Efficacy and safety of
once-weekly dulaglutide versus insulin glargine in patients with type 2 diabetes on
metformin and glimepiride (AWARD-2). Diabetes Care 2015;38:2241-9.

2. Davies MJ, D'Alessio DA, Fradkin J, et al. Management of hyperglycemia in type 2 di-
abetes, 2018. A consensus report by the American Diabetes Association (ADA) and
the European Association for the Study of diabetes (EASD). Diabetes Care 2018;41:
2669-701.

3. Inzucchi SE, Bergenstal RM, Buse JB, et al. American Diabetes Association (ADA); Eu-
ropean Association for the Study of Diabetes (EASD). Management of hyperglycemia
in type 2 diabetes: a patient-centered approach: position statement of the American
Diabetes Association (ADA) and the European Association for the Study of Diabetes
(EASD). Diabetes Care 2012;35:1364-79.

4. Hirst JA, Stevens RJ, Farmer AJ. Changes in HbA1c level over a 12-week follow-up in
patients with type 2 diabetes following a medication change. PLoS One 2014;9,
e92458.

5. Karl D, Zhou R, Vlajnic A, Riddle M. Fasting plasma glucose 6-12 weeks after starting
insulin glargine predicts likelihood of treatment success: a pooled analysis. Diabet
Med 2012;29:933-6.

6. Ross SA. Amultiplicity of targets: evaluating composite endpoint studies of the GLP-1
receptor agonists in type 2 diabetes. Curr Med Res Opin 2015;31:125-35.

7. American Diabetes Association. Standards of medical care in diabetes–2014. Diabetes
Care 2014;37:S14-80.

8. Rodbard HW, Jellinger PS, Davidson JA, et al. Statement by an American Association
of Clinical Endocrinologists/American College of Endocrinology consensus panel on
type 2 diabetes mellitus: an algorithm for glycemic control. Endocr Pract 2009;15:
540-59.

9. National Institute for Health and Care Excellence. Type 2 diabetes in adults: manage-
ment. NICE guideline 28. , nice.org.uk/guidance/ng28 2015 (Accessed 24May 2019).

10. Morales J, Schneider D. Hypoglycemia. Am J Med 2014;127:S17-24.
11. Graveling AJ, Frier BM. Hypoglycaemia: an overview. Prim Care Diabetes 2009;3:

131-9.
12. Pieber TR, Marso SP, McGuire DK, et al. DEVOTE 3: temporal relationships between

severe hypoglycaemia, cardiovascular outcomes and mortality. Diabetologia
2018;61:58-65.

13. Iqbal A, Heller SR. The role of structured education in the management of
hypoglycaemia. Diabetologia 2018;61:751-60.

14. Inkster B, Zammitt NN, Frier BM. Drug-induced hypoglycaemia in type 2 diabetes. Ex-
pert Opin Drug Saf 2012;11:597-614.

15. Simon D, de Pablos-Velasco P, Parhofer KG, et al. Hypoglycaemic episodes in patients
with type 2 diabetes–risk factors and associations with patient-reported outcomes:
the PANORAMA Study. Diabetes Metab 2015;41:470-9.

16. World Health Organization. World health statistics 2016. , www.who.int/gho/
publications/world_health_statistics/2016/en/; 2016 (Accessed 4 September 2019).

17. Jaacks LM, Siegel KR, Gujral UP, Narayan KM. Type 2 diabetes: a 21st century epi-
demic. Best Pract Res Clin Endocrinol Metab 2016;30:331-43.

18. Lilly E. Trulicity prescribing information. , https://www.accessdata.fda.gov/drugsatfda_
docs/label/2017/125469s007s008lbl.pdf; 2017. Accessed September 4, 2019.

19. Lilly E. Trulicity summary of product characteristics. , https://www.ema.europa.eu/
documents/product-information/trulicity-epar-product-information_en.pdf; 2019.
Accessed May 24, 2019.

20. Reddy SV, Bhatia E. Intensive glycaemic control in type 2 diabetes mellitus: does it
improve cardiovascular outcomes? Natl Med J India 2011;24:21-7.

21. Hemmingsen B, Lund SS, Gluud C, et al. Intensive glycaemic control for patients with
type 2 diabetes: systematic reviewwithmeta-analysis and trial sequential analysis of
randomised clinical trials. BMJ 2011;343:d6898.

http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0005
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0005
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0005
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0010
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0010
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0010
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0010
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0015
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0015
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0015
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0015
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0015
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0020
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0020
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0020
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0025
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0025
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0025
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0030
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0030
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0035
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0035
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0040
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0040
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0040
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0040
http://nice.org.uk/guidance/ng28
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0050
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0055
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0055
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0060
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0060
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0060
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0065
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0065
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0070
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0070
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0075
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0075
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0075
http://www.who.int/gho/publications/world_health_statistics/2016/en/;
http://www.who.int/gho/publications/world_health_statistics/2016/en/;
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0085
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0085
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/125469s007s008lbl.pdf;
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/125469s007s008lbl.pdf;
https://www.ema.europa.eu/documents/product-information/trulicity-epar-product-information_en.pdf;
https://www.ema.europa.eu/documents/product-information/trulicity-epar-product-information_en.pdf;
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0100
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0100
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0105
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0105
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0105


7I. Romera et al. / Journal of Diabetes and Its Complications 34 (2020) 107575
22. Zinman B, Schmidt WE, Moses A, Lund N, Gough S. Achieving a clinically relevant
composite outcome of an HbA1c of b7% without weight gain or hypoglycaemia in
type 2 diabetes: a meta-analysis of the liraglutide clinical trial programme. Diabetes
Obes Metab 2012;14:77-82.

23. Conget I, Kirkman MS, Cao D, et al. Identifying insulin treatment responders with a
composite measure: beyond Hba1c b7% in patients with type 2 diabetes. Curr Med
Res Opin 2018;34:329-36.

24. American Diabetes Association. 5. Glycemic targets. Diabetes Care 2016;39:S39-46.
25. Stratton IM, Adler AI, Neil HA, et al. Association of glycaemia with macrovascular and

microvascular complications of type 2 diabetes (UKPDS 35): prospective observa-
tional study. BMJ 2000;321:405-12.

26. Polonsky WH, Henry RR. Poor medication adherence in type 2 diabetes: recognizing
the scope of the problem and its key contributors. Patient Prefer Adherence 2016;10:
1299-307.

27. Russell-Jones D, Khan R. Insulin-associated weight gain in diabetes–causes, effects
and coping strategies. Diabetes Obes Metab 2007;9:799-812.

28. Wild D, von Maltzahn R, Brohan E, et al. A critical review of the literature on fear of
hypoglycemia in diabetes: implications for diabetes management and patient educa-
tion. Patient Educ Couns 2007;68:10-5.

29. Ortiz MR. Hypoglycemia in diabetes. Nurs Clin North Am 2017;52:565-74.
30. Frier BM. Hypoglycaemia in diabetes mellitus: epidemiology and clinical implica-

tions. Nat Rev Endocrinol 2014;10:711-22.
31. Wing RR, LangW,Wadden TA, et al. Look AHEAD Research Group. Benefits of modest

weight loss in improving cardiovascular risk factors in overweight and obese individ-
uals with type 2 diabetes. 3 2011;34:1481-6.
32. Aune D, Sen A, Prasad M, et al. BMI and all cause mortality: systematic review and
non-linear dose-response meta-analysis of 230 cohort studies with 3.74 million
deaths among 30.3 million participants. BMJ 2016;353:i2156.

33. Berrington de Gonzalez A, Hartge P, Cerhan JR, et al. Body-mass index and mortality
among 1.46 million white adults. N Engl J Med 2010;363:2211-9.

34. Prospective Studies CollaborationWhitlock G, Lewington S, et al. Body-mass index
and cause-specific mortality in 900 000 adults: collaborative analyses of 57 prospec-
tive studies. Lancet 2009;373:1083-96.

35. Kwon Y, Kim HJ, Park S, Park YG, Cho KH. Body mass index-related mortality in pa-
tients with type 2 diabetes and heterogeneity in obesity paradox studies: a dose-re-
sponse meta-analysis. PLoS One 2017;12, e0168247.

36. Grunberger G, Forst T, Fernández Landó L, et al. Early fasting glucosemeasurements can
predict later glycaemic response toonceweekly dulaglutide. DiabetMed2016;33:391-4.

37. Durden E, Liang M, Fowler R, Panton UH, Mocevic E. The effect of early response to
GLP-1 RA therapy on long-term adherence and persistence among type 2 diabetes
patients in the United States. J Manag Care Spec Pharm 2019;25:669-80. https://
doi.org/10.18553/jmcp.2019.18429.

38. Romera I, Cebrián-Cuenca A, Álvarez-Guisasola F, Gomez-Peralta F, Reviriego J. A re-
view of practical issues on the use of glucagon-like peptide-1 receptor agonists for
the management of type 2 diabetes. Diabetes Ther 2019;10:5-19.

39. Kennedy L, HermanWH, Strange P, Harris A, GOAL AIC Team. Impact of active versus
usual algorithmic titration of basal insulin and point-of-care versus laboratory mea-
surement of HbA1c on glycemic control in patients with type 2 diabetes: the glyce-
mic optimization with algorithms and labs at point of care (GOAL A1C) trial.
Diabetes Care 2006;29:1-8.

http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0110
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0110
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0110
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0110
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0110
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0115
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0115
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0115
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0115
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0115
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0120
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0125
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0125
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0125
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0130
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0130
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0130
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0135
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0135
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0140
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0140
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0140
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0145
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0150
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0150
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0155
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0155
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0155
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0160
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0160
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0160
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0165
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0165
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0170
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0170
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0170
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0175
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0175
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0175
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0180
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0180
https://doi.org/10.18553/jmcp.2019.18429
https://doi.org/10.18553/jmcp.2019.18429
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0190
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0190
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0190
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0195
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0195
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0195
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0195
http://refhub.elsevier.com/S1056-8727(19)31329-7/rf0195

	Once-�weekly dulaglutide versus insulin glargine in the early control of fasting serum glucose and HbA1c
	1. Introduction
	2. Materials and methods
	2.1. Composite endpoint from 2 to 20weeks
	2.2. Composite endpoint at 26weeks

	3. Results
	3.1. Composite endpoint from 2 to 20weeks
	3.2. Composite endpoint at 26weeks

	4. Discussion
	CRediT authorship contribution statement
	Acknowledgments
	Medical writing, editorial, and other assistance
	Funding

	References


