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Matrched cohorts study

Cohorts:
- 271,174 patients with T2DM from the 
Swedish National Diabetes Register
- 1,335,870 matched subjects from the 
general population 
Follow-up: 5.7 years

Rawshani A et al. N Engl J Med 379:633–644, 2018
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Meta-analysis of patient-level data
RCTs on T2DM, with adjudication of 
cardiovascular outcomes, assessing the 
effects of intensification of diabetes 
therapy

Treatment: intensified glucose control
Comparator: conventional treatment
Outcome: MACE, mortality

Turnbull FM et al. Diabetologia 52:2288-98, 2009
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UKPDS trial – metformin substudy
Treatment: intensified treatment with metformin
Comparator: conventional or intensified with insulin/SU
Principal outcome: composite of cardiovascular and 
microvascular events
Patients: 1704 newly-diagnosed overweight T2DM
Follow-up: 10 years

UKPDS Group. Lancet  352:854-53, 1998
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6King GL et al. Diabetes 65:1462-71, 2016

Effects of insulin on atherogenesis
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ORIGIN trial

Treatment: glargine insulin
Comparator: standard of care

Principal outcome: MACE (CV death, 
nonfatal MI, nonfatal stroke)

Patients: 12,537 patients with IFG, IGT, or 
newly diagnosed T2DM and CV risk factors

Follow-up: 6.2 year

ORIGIN trial investigators. N Engl J Med  367:319-28, 2012
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PERISCOPE trial

Treatment: Pioglitazone
Comparator: Glimepiride

Principal outcome: Change in 
atheroma volume

Patients: 543 patients with T2DM and 
coronary artery disease

Follow-up: 18 months

Nissen SE et al. JAMA  299:1561-73, 2008
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PROACTIVE trial

Treatment: Pioglitazone
Comparator: Placebo

Principal endpoint: All-casue mortality, 
nonfatal MI or stroke, any ACS, 
revascularizations, major amputations 

Patients: 5238 patients with T2DM and 
established cardiovascular disease

Follow-up: 34.5 months
Dormandy J et al. Lancet 366: 1279-89, 2005
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Meta-analysis
RCTs on rosiglitazone >24 wk

Treatment: Rosiglitazone
Comparator: placebo/other drugs
Outcome: Myocardial infarction, CV mortality

Nissen S, Wolski K. N Engl J Med. 356:2457-71, 2007
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2Mannucci E, Monami M, Marchionni N.  N Engl J Med  357:938-9, 2007

• Statistical methods: use of 
Peto’s OR vs MH-OR (fixed 
vs random)

• Differential duration of 
exposure bias (ADOPT)

• Selection of trials from one 
single (and ostensibly 
incomplete) source

Methodological issues
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Meta-analysis
RCTs on rosiglitazone >4 wk

Treatment: Rosiglitazone
Comparator: placebo/other drugs
Outcome: Myocardial infarction, 
CV mortality

Mannucci E et al. Int J Cardiol. 143:135-140, 2010
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5https://www.fda.gov/downloads/Drugs/.../Guidances/ucm071627.pdf

FDA Guidance for CV safety of new drugs for diabetes
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Methodological issues of CVOTs in diabetes

Mannucci E, Mosenzon O, Avogaro A. Diabetes Care. 39 Suppl 2:S196-204, 2016.

• Heterogeneity of the primary endpoint (MACE)

• 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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7Mannucci E , Dicembrini I, Curr Med Res Opin 28:715-21, 2012
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Meta-analysis
RCTs on DPP4i >24 wk
(mainly phase II-III trials)

Treatment: DPP4 inhibitors
Comparator: placebo/other drugs
Outcome: CV events, mortality

Monami M et al. Diabetes Obes Metab 15:112-20, 2013



Italian guidelines for the treatment of T2DM
Evidence base for 2021 edition

Mannucci E et al. for SID-AMD T2DM Guideline Panel. Nutr Metab Cardiovasc Dis  31:1027-34, 2021

MACE DPP4 inhibitors

Mortality
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Cosentino F, et al. Eurointervention 17:e618-30, 2021

Results of CV outcome trials with GLP1R agonists
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Meta-analysis

Studies: CVOTs with SGLT2i in T2DM
Treatment: SGLT2i
Comparison: placebo
Outcome: major cardiovascular events (MACE)

Zelniker TA et al. Circulation 23;139:2022-31, 2019
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Meta-analysis

Studies: RCTs on SGLT2i >12wk and >100 patients per arm
Treatment: SGLT2 inhibitors
Comparator: placebo, other drugs
Outcome: All.cause mortality

Silverii et al. Diabetes Obes Metab 23:1052-6, 2021 



2
3
2
3

Luconi M, et al. Nutr Metab Cardiovasc Dis 26:1071-8, 2016



Italian guidelines for the treatment of T2DM
Evidence base for 2023 update

Mannucci E et al. for SID-AMD T2DM Guideline Panel. Diabetes Obes Metab 25:444-53, 2023

Major Cardiovascular Events Hospitalizations for heart failure



Italian guidelines for the treatment of T2DM, 2023
Drug therapy

Mannucci E et al. for SID-AMD guideline panel. Acta Diabetol, 2023
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