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T

he REWIND study investigated the effect of the glucagon-like peptide 1 (GLP-1) receptor agonist dulaglutide on major adverse cardiovascular
events (MACE) in individuals with type 2 diabetes (T2D) with and without previous cardiovascular disease and with a wide range of
glycemic control. At a median follow-up of 5.4 years, the longest to date for a cardiovascular outcome trial for a GLP-1 receptor agonist, the
first occurrence of MACE (including non-fatal myocardial infarction, non-fatal stroke, or death from cardiovascular causes) occurred in 12.0% of
dulaglutide-treated patients compared with 13.4% in the placebo group. Dulaglutide is therefore a useful option in the management of glycemic
control in middle-aged and older people with T2D with either previous cardiovascular disease or cardiovascular risk factors.
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Cardiovascular outcome trials (CVOTs) have become mandatory for glucose-lowering drugs
in the treatment of patients with type 2 diabetes (T2D) since 2008, following the withdrawal of
rosiglitazone from the market because of its association with increased risk of cardiovascular
disease (CVD).1 In subsequent years, results have emerged from several CVOTs, with many more
underway, all demonstrating the noninferiority of glucose-lowering agents to placebo in terms of
CV outcomes.2 In 2015, the EMPA-REG trial demonstrated that the sodium–glucose cotransporter-2
(SGLT2) inhibitor empagliflozin (JARDIANCE®, Boehringer Ingelheim, Ridgefield, CT, USA) significantly
reduced the rate of CV events compared with placebo.3 Since then, other studies, including CANVAS
with the SGLT inhibitor canagliflozin (INVOKANA®, Janssen, Beerse, Belgium);4 LEADER, with the
injectable once-daily glucagon-like peptide 1 (GLP-1) agonist, liraglutide (Victoza®, Novo Nordisk,
Bagsværd, Denmark),5 SUSTAIN-6 with semaglutide (Ozempic®, Novo Nordisk, Bagsværd, Denmark);6
and DECLARE-TIMI 58 with the SGLT inhibitor, dapaagliflozin (FARXIGA®, AstraZeneca, Cambridge,
UK)7 and have also shown clinically meaningful CV benefits.
However, CVOTs to date have a number of important limitations. They all involved patients either with
established CVD or chronic renal failure at baseline, or at high risk of CVD. In addition, a subgroup
analysis of the LEADER trial suggested that liraglutide effectively lowered CV risk only in people with
established CVD.5 It is, therefore, difficult to extrapolate the study findings to the entire population
of people with T2D. In addition, CVOTs to date have only addressed short-term outcomes, although
many complications of T2D—including blindness, renal failure, amputation, CV death—do not usually
appear within the first 5 years.8 There is a need for CVOTs involving lower-risk patients who have not
yet developed CVD to determine whether their risk of developing CVD can be reduced. Such studies
would need a large sample size and long follow-up to achieve a statistically significant number of major
adverse CV events (MACE) events, but would provide valuable information about CVD prevention.
The most recent CVOT, the REWIND study (ClinicalTrials.gov identifier: NCT01394952), evaluated the CV
safety of the once-weekly injectable GLP-1 receptor agonist dulaglutide (Trulicity®, Lilly, Indianapolis,
IN, USA).9 This is the first CVOT with a GLP-1 receptor agonist to include a majority of patients who
did not have established CVD (defined as prior myocardial infarction [MI], ischemic stroke, unstable
angina, revascularization, hospitalization for ischemia-related events, or documented myocardial
ischemia) at baseline—only 31% of the participants had established CVD. Compared to other CVOTs,
this better reflects the broader T2D patient population seen in routine clinical practice. However,
participants were still at high risk of CV events: the study included patients aged ≥50 with established
CVD, and patients ≥60 years old with risk factors. The 9,901 participants from 371 sites across 24
countries were aged ≥50 years, had a mean duration of T2D of 10 years and a mean baseline glycated
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Figure 1: REWIND trial—primary endpoint of major
cardiovascular events

Table 1: Stroke incidence in cardiovascular outcome trials
Study name

16

Cumulative incidence per
100 patients

Placebo

12
10
Dulaglutide

8

4
2

Empagliflozin

1.18

0.26

CANVAS

Canagliflozin

0.87

Not stated

LEADER5

Liraglutide

0.86

0.16

SUSTAIN-66

Semaglutide

0.61*

0.04

4

Dapagliflozin

1.01

Not stated

EXSCEL9

Exenatide

0.85

Not stated

REWIND10

Dulaglutide

0.76

0.017

7

*Data only available for nonfatal stroke.
ns=non-significant.
0

1

2

3

4

5

6

Years of exposure

Major cardiovascular events included cardiovascular death, non-fatal myocardial
infarction, or non-fatal stroke.
CI = confidence interval; HR= hazard ratio.
Reused with permission from The Lancet. Source: Gerstein et al. 2019.10

Figure 2: Individual cardiovascular outcomes of the REWIND trial
Hazard ratio
(95% CI)
MACE-3 composite
primary endpoint

0.88
(0.79–0.99)

Non-fatal stroke

0.76
(0.61–0.95)

CV death

0.91
(0.78–1.06)

Non-fatal MI

0.96
(0.79–1.16)

All death

0.90
(0.80–1.01)

0.6

0.8

Favors dulaglutide

1

1.2

Favors placebo

CI = confidence interval; CV = cardiovascular; MACE = major cardiovascular events;
MI = myocardial infarction.
Reused with permission from The Lancet. Source: Gerstein et al. 2019.10

hemoglobin (HbA1c) of 7.2%—lower than has been seen in previous
studies. However, this is not the largest CVOT to date; the EXSCEL study
enrolled over 14,000 participants10 and the DECLARE-TIMI 58 study enrolled
over 17,000 participants.7 Patients were randomly assigned (1:1) to either
weekly subcutaneous injection of dulaglutide (1.5 mg) or placebo.9
REWIND had a median follow-up of 5.4 years, the longest to date for a CVOT
for a GLP-1 receptor agonist. By comparison, the DECLARE study continued
for 4.2 years.7 The outcome of first occurrence of MACE (including nonfatal MI, non-fatal stroke, or death from CV causes) occurred in 12.0% of
dulaglutide-treated patients, an incidence rate of 2.4 per 100 person-years
compared with 13.4% in the placebo group, an incidence rate of 2.7 per 100
person-years (hazard ratio [HR] 0.88; 95% confidence interval [CI] 0.79–0.99;
p=0.026) (Figure 1). The difference in MACE rates between the two study
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p-value

EMPA-REG13

DECLARE-TIMI 58

6

0

Hazard ratio for
stroke

p-value: 0.026
HR 0.88; 95% CI 0.79–0.99

14

Drug name

arms could be seen by 1 year of treatment, and increased proportionally
over the following years.9
In terms of secondary outcomes, there were no significant long-term
benefits for dulaglutide against nonfatal MI (HR 0.96; 95% CI 0.79–1.16;
p=0.65), and minimal benefit against CV death (HR 0.91; 95% CI 0.78–1.06;
p=0.21), which is something quite reasonable and expected, as the majority
of the study subjects at baseline, were presenting relatively low morbidity.
However, there was a substantial and significant benefit against nonfatal
stroke (HR 0.76; 95% CI 0.6–0.95; p=0.017) (Figure 2). By comparison, other
recent CVOTS have not shown substantial reductions in stroke: HR 1.01 in
DECLARE-TIMI 58.7 Patients receiving dulaglutide benefit had a 10% reduced
incidence of all-cause death over 5 years compared with those receiving
placebo (HR 0.90; 95% CI 0.80–1.01). Subgroup analysis revealed that
dulaglutide was most beneficial for patients aged <66 years (10.0% of the
study population; rate per 100 years: 1.9), females (9.5%; rate per 100 years:
1.8), and patients with T2D of <5 years’ duration (10.4%; rate per 100 years:
2.0), although p values were not adjusted for multiple testing, and were
not significant.9
In addition, the REWIND study provided additional evidence for dulaglutide’s
efficacy in treating T2D, providing modest changes in HbA1c (-0.46% versus
+0.16% with placebo) and weight (-2.95 kg versus -1.49 kg with placebo).9
Renal outcomes were secondary endpoints of REWIND and comprised a
composite microvascular outcome, defined as the first occurrence of new
macroalbuminuria (urinary albumin-to-creatinine ratio >33.9 mg/mmol),
a sustained decline in estimated glomerular filtration rate of ≥30% from
baseline, or chronic renal replacement therapy. This composite outcome
occurred in 17.1% of participants in the dulaglutide group and 19.6% of
those in the placebo group (HR 0.85; 95% CI 0.77–0.93; p=0.0004).9
The safety profile of dulaglutide was consistent with that of other GLP-1
receptor agonists. Dulaglutide was well-tolerated among the study population.
There was higher rate of gastrointestinal adverse events (47.4%) among
patients taking dulaglutide than those taking placebo (34.1%; p<0.0001).9
In an accompanying editorial, Subodh Verma, David Mazer, and Vlado
Perkovic, all from the University of Toronto, Ontario, Canada, commented
that the magnitude of benefit in terms of the composite CV outcome (12%)
was modest and numerically lower than that seen in the other GLP-1 agonist
studies i.e., LEADER, SUSTAIN-6, and HARMONY (it should be mentioned
that SUSTAIN was designed as a non-inferiority trial). However, the outcome
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was consistent with the overall effect size from a meta-analysis of all
previous GLP-1 receptor agonist trials. Additionally, they highlighted the fact
that participants in the REWIND trial were at lower risk of CV events than
participants in the previous studies.11
The stroke reduction seen with dulaglutide is not a typical finding of
CVOTs. Interestingly, the only other CVOT, to date, to show a substantial
and significant reduction of stroke was SUSTAIN-6, with the GLP-1 receptor
agonist semaglutide (Table 1).6 A recent systematic review and meta-analysis
found that GLP-1 receptor agonists showed a significant reduction, by 13%,
in the risk of total stroke, suggesting possible neuroprotective effects.12
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everyday clinical practice worldwide. The study authors concluded that
dulaglutide could be considered for the management of glycemic control
in middle-aged and older people with T2D with either previous CVD or CV
risk factors.9
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