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Negli ultimi due anni, E. Mannucci ha ricevuto: 
compensi per consulenze da AstraZeneca, Boehringer Ingelheim, Eli Lilly, Merck, 
Mundipharma e Novo Nordisk
compensi per relazioni a corsi/convegni da Abbott e Eli Lilly
compensi da agenzie in simposi sponsorizzati da Abbott, Allergan, AstraZeneca, 
Boehringer Ingelheim, Bruno, Eli Lilly, Menarini, Merck, Mundipharma, Novo 
Nordisk, Sanofi e Takeda

La struttura diretta da E. Mannucci ha ricevuto:
finanziamenti per attività di ricerca e/o educative da AstraZeneca, Bayer, Boehringer
Ingelheim, Molteni e Novo Nordisk
compensi per trial clinici da:
AstraZeneca, Eli Lilly, Genentech, Janssen, Novartis e Novo Nordisk.
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GLP1 receptor agonists: cardiovascular actions
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Mannucci E & Dicembrini I, Curr Med Res Opin 28:715-21, 2012
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Myocardial effects of GLP-1: actions on ischemia
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Nikolaidis LA et al, Circulation 109_962-5, 2004

Pilot study, non-randomized

Patients with MI and PTCA, 
without DM.

72-h human GLP-1 infusion, 
started immediately after the 
revascularization procedure.
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FDA Guidance for CV safety of new drugs for diabetes
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https://www.fda.gov/downloads/Drugs/.../Guidances/ucm071627.pdf
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CV safety studies for diabetes drugs
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Mannucci E, Mosenzon O, Avogaro A. Diabetes Care. 39 Suppl 2:S196-204, 2016.

Methodological issues

• Designed for non-inferiority (event-driven, target 611 events)

• Enrolment of very high-risk patients

• Relatively short duration of follow-up

• Attempt at minimizing between-group differences in glucose control
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Lixisenatide: effect on major cardiovascular events
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Pfeffer MA et al. N Engl J Med 373: 2247-57, 2015

6068 T2DM patients with recent 
acute coronary syndrome, 
lixisenatide vs placebo 1:1.
Follow-up: 2.1 y

Principal endpoint:
4-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death, 
hospitalization for unstable angina)

Results of the ELIXA trial

Diapositiva preparata da EDOARDO MANNUCCI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Liraglutide: effect on major cardiovascular events
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Marso SP et al. N Engl J Med 375: 311-22, 2016

9,340 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, Liraglutide vs placebo 1:1.
Follow-up: 4 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death)

Results of the LEADER trial
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Liraglutide: effect on all-cause mortality
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Marso SP et al. N Engl J Med 375: 311-22, 2016

9,340 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, Liraglutide vs placebo 1:1.
Follow-up: 4 y

Secondary endpoint:
All-cause mortality

Results of the LEADER trial
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Semaglutide: effect on major cardiovascular events
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Marso SP et al. N Engl J Med 375: 1834-44, 2016

3,297 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, Semaglutide vs placebo 1:1.
Follow-up: 2 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death)

Results of the SUSTAIN-6 trial
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Exenatide LAR: effect on major cardiovascular events
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Holman RR et al. N Engl J Med 377: 1228-39, 2016

14,752 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, exenatide LAR vs placebo 
1:1. Follow-up: 3.2 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death)

Results of the EXSCEL trial
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Exenatide LAR: effect on all-cause mortality
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Holman RR et al. N Engl J Med 377: 1228-39, 2016

14,752 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, exenatide LAR vs placebo 
1:1. Follow-up: 3.2 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death)

Results of the EXSCEL trial
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Albiglutide: effect on MACE
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Hernandez AF et al. Lancet 392: 1519–29, 2018

9,463 T2DM patients with prior 
cardiovascular disease and/or high 
CV risk, albiglutide vs placebo 1:1. 
Follow-up: 1.6 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal stroke, and 
cardiovascular death)

Results of the HARMONY OUTCOMES trial
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Dulaglutide: effect on MACE
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Gerstein HC et al. Lancet 2019

9,901 T2DM patients with 
prior cardiovascular 
disease and/or high CV 
risk, dulaglutide vs placebo 
1:1. Follow-up: 5.6 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal 
stroke, and cardiovascular 
death)

Results of the REWIND trial
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Oral semaglutide: effect on MACE
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Husain M et al. N Engl J Med 2019

3,183 T2DM patients with 
prior cardiovascular 
disease (87%)  and/or high 
CV risk, oral semaglutide
vs placebo 1:1. 
Follow-up: 1.3 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal 
stroke, and cardiovascular 
death)

Results of the PIONEER-6 trial
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Oral semaglutide: effect on CV mortality
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Husain M et al. N Engl J Med 2019

3,183 T2DM patients with 
prior cardiovascular 
disease (87%)  and/or high 
CV risk, oral semaglutide
vs placebo 1:1. 
Follow-up: 1.3 y

Principal endpoint:
3-point MACE
(nonfatal MI, nonfatal 
stroke, and cardiovascular 
death)

Results of the PIONEER-6 trial
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GLP1RA: effects on cardiovascular events
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Metanalysis of RCTs>52 wk with CV endpoint

Mannucci E et al al. Diabetes Obes Metab 2019
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GLP1RA: effects on all-cause mortality
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Metanalysis of RCTs>52 wk with CV endpoint

Mannucci E et al al. Diabetes Obes Metab 2019
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GLP1RA and MACE: effect of age
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Metanalysis of RCTs>52 wk with CV endpoint

Mannucci E et al al. Diabetes Obes Metab 2019
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GLP1RA and MACE: effect of obesity
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Metanalysis of RCTs>52 wk with CV endpoint

Mannucci E et al al. Diabetes Obes Metab 2019
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GLP1RA and MACE: primary vs secondary prevention
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and MACE: long-acting molecules
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1 receptor agonists kinetics
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Cantini G, Mannucci E, Luconi M. Trends Endocrinol Metab 27: 427-38, 2016.
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GLP1 receptor agonists
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Cantini G, Mannucci E, Luconi M. Trends Endocrinol Metab 27: 427-38, 2016.
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Myocardial effects of GLP-1 (9-36)
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Ban et al. Circulation 17: 2340-50, 2008.

Recovery after ischemia-reperfusion in rats
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GLP1RA and MACE: human GLP1-like vs exenatide-like
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and MACE: nonfatal myocardial infarction
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and MACE: nonfatal stroke
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and MACE: cardiovascular mortality
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and hospitalization for heart failure
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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GLP1RA and MACE
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Mannucci E et al al. Diabetes Obes Metab 2019

Metanalysis of RCTs>52 wk with CV endpoint
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CV outcome studies with GLP1RAs
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Conclusions

• Although designed for safety, CVOTs have shown that long-acting GLP1RAs reduce CV 
morbidity and mortality in high-risk patients; the effect on stroke is wider than that on 
myocardial infarction

• The effects on low-risk subjects is still uncertain, and possibly smaller than in high risk
patients

• Differences across trials could be due to differences in trial characterstics and/or 
differences in the profile of action of individual molecules (including effects on traditional
risk factors, direct cardiovascular effects, and effects possibly mediated by recetors other
than GLP1R)
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