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Cardiovascular Outcome Trials
• Designed to demonstrate cardiovascular safety 

of new diabetes drugs
• FDA recommendation following a controversial 

meta-analysis in 2007 demonstrating possible 
cardiovascular harm with Rosiglitazone

• Rosiglitazone subsequently shown to be safe in 
RECORD study



GLP-1 Receptor Analogue CVOTs
• LEADER – Liraglutide (Victoza)
• EXSCEL – once weekly Exenatide (Bydureon)
• REWIND – Dulaglutide (Trulicity)

• SUSTAIN-6 – once weekly Semaglutide
• ELIXA – Lixisenatide
• HARMONY - Albiglutide



LEADER Trial (Liraglutide) – NEJM 2016

• 9340 patients 
• 81% with established CV disease
• Diabetes duration – 12.8 years
• Mean HbA1c at enrolment – 8.7%
• 3.8 year follow-up
• Primary endpoint – 3 point MACE:
▫ Death from CV causes
▫ Non-fatal MI
▫ Non-fatal Stroke

Marso et al, NEJM 2016: 375 ; 311-322 
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EXSCEL Trial (Bydureon) – NEJM 2017

• 14752 patients
• 73.1% with pre-existing CV disease
• Diabetes duration – 12 years
• Mean HbA1c at enrolment – 8.0%
• 3.2 year follow-up
• Primary end-point – 3 point MACE

Holman et al, NEJM 2017: 377; 1228-1239



EXSCEL Trial – NEJM 2017
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REWIND Trial (Dulaglutide) – Lancet 2019

• 9901 patients, mean age 66.2
• 31.5% with pre-existing CV disease
• Diabetes duration – 9.5 years
• Mean HbA1c at enrolment – 7.2%
• 5.4 year follow-up
• Primary end-point – 3 point MACE

Gerstein et al, Lancet 2019: 394; 121-130
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Summary – GLP-1RA CVOTs
Drug: Liraglutide Semaglutide Dulaglutide Bydureon Lixisenatide Albiglutide

Trial: LEADER SUSTAIN-6 REWIND EXSCEL ELIXA HARMONY

3-point
MACE:

13% Benefit 26% Benefit 12% Benefit Neutral Neutral 22% Benefit

CV 
Death:

22% Benefit Neutral Neutral Neutral Neutral Neutral

AMI: Neutral Neutral Neutral Neutral Neutral 25% Benefit

Stroke: Neutral 39% Benefit 24% Benefit Neutral Neutral Neutral

Heart 
Failure:

Neutral Neutral Neutral Neutral Neutral Neutral

Renal: Benefit Benefit Benefit Benefit Benefit Neutral

Retinop
athy:

Neutral Harm Neutral - - Neutral



Insulin CVOTs
• ORIGIN – Glargine (Lantus)
• DEVOTE – Degludec (Tresiba/Ryzodeg 70/30)

Both trials neutral
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Questions?
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