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Nell’arco degli ultimi tre anni dichiaro di aver ricevuto onorari 
per conferenze, collaborazioni scientifiche, lavori di ricerca 
clinica e documentale dalle seguenti Aziende:
- Lilly Italia Spa
- Novo Nordisk Italia SpA
- Johnson & Johnson SpA
- Boehringer Ingelheim SpA
- Artsana SpA
-Takeda SpA
-Bayer SA
-Sanofi SpA
-Astra Zeneca SpA
-MSD Italia SpA
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Emerging Risk Factors Collaboration. 
Diabetes mellitus, fasting blood glucose concentration, 

and risk of vascular disease: 
a collaborative meta-analysis of 102 prospective studies. 

Lancet 2010;375:22152222.

Vascular outcomes in people with vs. without DM 
at baseline, based on analyses of 530 083 patients.
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http://dx.doi.org/10.1016/j.numecd.2013.08.005

Incidenza %
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N Engl J Med 2013;369:145-54.
DOI: 10.1056/NEJMoa1212914

N = 5145 overweight or obese patients with T2D
(history of CVD: nearly 14%)
Intervention Group: intensive lifestyle intervention that promoted 
weight loss through decreased caloric intake and increased physical 
activity 
Control Group: usual diabetes support and education
Primary outcome: a composite of death from CV causes, 
nonfatal MI, nonfatal stroke, or hospitalization for angina.
The trial was stopped early on the basis of a futility analysis 
when the median follow-up was 9.6 years.Diapositiva preparata da ANTONIO CARLO BOSSI e ceduta alla Società Italiana di Diabetologia. 
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N Engl J Med 2013;369:145-54.
DOI: 10.1056/NEJMoa1212914
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N Engl J Med 2013;369:145-54.
DOI: 10.1056/NEJMoa1212914

Look AHEAD: 
cumulative Hazard Curves for the Primary Composite End Point (MACE).
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Lancet Diabetes Endocrinol
2019; 7: 452–61

Published Online April 25, 2019
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Lancet Diabetes Endocrinol
2019; 7: 452–61

Published Online April 25, 2019

CVD events CVD deaths

All cause mortality Composite microvascular disease
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Estruch R. et Al, 
for the PREDIMED Study Investigators. 

N Engl J Med 2013;368:1279-90.
DOI: 10.1056/NEJMoa1200303

N = 7447 persons were enrolled (age range, 55 to 80 years); 
57% were women; nearly 50% with T2D, who were at high CV risk, 
but with no CVD at enrollment, to one of 3 diets: 
- a Mediterranean diet supplemented with extra-virgin olive oil, 
- a Mediterranean diet supplemented with mixed nuts, 
- a control diet (advice to reduce dietary fat). 
On the basis of the results of an interim analysis, the trial was stopped
after a median follow-up of 4.8 years.
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Estruch R. et Al, 
for the PREDIMED Study Investigators. 

N Engl J Med 2013;368:1279-90.
DOI: 10.1056/NEJMoa1200303

Primary End Point 
(AMI, stroke, or death from CV causes) Total mortality
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Estruch R. et Al, 
for the PREDIMED Study Investigators. 

N Engl J Med 2013;368:1279-90.
DOI: 10.1056/NEJMoa1200303
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Vitale M et Al, on behalf of the TOSCA.IT 
Study Group. Nutrients 2018, 10, 1067; 

doi:10.3390/nu10081067

Cardiovascular risk factors profile by rMED score groups:
the higher the score, the lower the risk.
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Mod. From: Sjostrom L. 
J Intern Med 2013; 273: 219–234.

N=2010 obese subjects who underwent bariatric surgery 
N=2037 matched obese control subjects receiving usual care. 
Age of participants was 37–60 years
BMI was 34 kg/m2 in men and 38 kg/m2 in women.
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Mod. From: Sjostrom L. 
J Intern Med 2013; 273: 219–234.
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Lancet 2018; 391: 541–51
Published Online December 5, 2017

The intervention comprised withdrawal of antidiabetic and antihypertensive drugs, 
total diet replacement (825–853 kcal/day formula diet for 3–5 months), 

stepped food reintroduction, and support for long-term weight loss maintenance.
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Holman RR et Al. N Engl J Med 2008;359.
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RRR=15%

RRR=21%
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Secondary prevention of macrovascular events in 
patients with type 2 diabetes in the PROactive Study

JA Dormandy et al, on behalf of PROACTIVE 
Investigators, Lancet 2005

Death from any cause
Myocardial infarction 
(excluding silent MI)
Stroke

MAIN  SECONDARY ENDPOINT 

PROspective pioglitAzone Clinical Trial In macroVascular Events
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Pioglitazone after Ischemic Stroke or Transient Ischemic Attack 
(the IRIS trial): riduzione dell’outcome primario

Kernan WN et al. 
February 17, 2016, NEJM.org

Ictus fatale o non-fatale o MI
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Lancet Diabetes Endocrinol 2017;5: 887–97
Published Online September 13, 2017

http://dx.doi.org/10.1016/
S2213-8587(17)30317-0

3028 patients from 57 diabetes clinics in Italy.
1535 were assigned to pioglitazone (15-45mg die).
1493 to sulfonylureas (glibenclamide 2%, glimepiride 48%, gliclazide 50%). 
At baseline, 335 (11%) participants had a previous CV event. 
The study was stopped early on the basis of a futility analysis after a 
median follow-up of 57·3 months.
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Vaccaro O et Al, on behalf of TOSCA.IT Investigators. 
J Clin Endocrinol Metab.

2019 Aug 1;104(8):3296-3302.
doi: 10.1210/jc.2019-00361.

Cardiovascular Effects of Pioglitazone or Sulfonylureas
According to Pretreatment Risk: 
Moving Toward Personalized Care.
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HR 0.86
(95.02% CI 0.74, 0.99)

p=0.0382*

Cumulative incidence function. 
MACE, Major Adverse Cardiovascular Event; HR, hazard ratio

In patients with established CVD.

EMPAREG-OUTCOME
Primary outcome: 3-point MACE

*Two-sided tests for 
superiority were conducted.

N=2333 placebo, 2342 Empagliflozin 10 mg e 2345 Empagliflozin 25 mg 

Zinman B, et Al. for the EMPA-REG OUTCOME Investigatos.
This article was published on September 17, 2015, 

at NEJM.org. DOI: 10.1056/NEJMoa1504720
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Representation of the T2D patients with CV risk 
among the SGLT2i CV outcomes studies

CV, cardiovascular; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes; eCVD, established CV disease.

1%
of patients 

did not have 
eCVD

The proportion of patients with and without established CVD 
varied across the three SGLT2 CV outcome studies

EMPA-REG 
OUTCOME

(N=7,020)

CANVAS
(N=10,142)

DECLARE
(N=17,160)

34%
of patients 

did not have 
eCVD

~60 %
of patients 

did not have 
eCVD

1.Zinman B, et al. N Engl J Med 2015;373:2117–2128; 
2. Neal B, et al. N Engl J Med 2017; DOI: 
10.1056/NEJMoa1611925; 3. Sattar Diabetologia 
(2013) 56:686–695 4. Raz I, et al. Diabetes Obes 
Metab 2018. http://dx.doi.org/10.1111/dom.13217
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Verma S, Lam CSP, Kosiborod M.
Circulation. 2019;139:2831–2834.
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Meta-analysis of MACE (GLP-1 RA CVOTs)
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Zelniker TA et al. 
Circulation 2019: 23; 2022-2031

Diapositiva preparata da ANTONIO CARLO BOSSI e ceduta alla Società Italiana di Diabetologia. 

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



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 

Fixed Effects P-value = 0.71 1.03 (0.87, 1.23)

Fixed Effects P-value < 0.001 0.87 (0.82, 0.92)

Meta-analysis of MACE (GLP-1 RA CVOTs)

Zelniker TA et al. 
Circulation 2019: 23; 2022-2031
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Key Characteristics of GLP-1 Receptor Agonist 
Cardiovascular Outcomes Trials

1. Gerstein HC et al. Diabetes Obes Metab 2018;20(1):42-9
2. Holman RR et al. N Engl J Med 2017;377(13):1228-39
3. Hernandez AF, Green JB, Janmohamed S et al. Lancet. 2018; (published online Oct 2.)
4. Eli Lilly and Company. 2018. Available at: https://investor.lilly.com/news-releases/news-release-
details/trulicityr-dulaglutide-demonstrates-superiority-reduction. Accessed 5 Nov 2018. 
5. Marso SP, et al, New Eng J of Med. 2016;375(19):1834-1844.
6. Marso SP et al, New Eng J of Med. 2016;375(4):311-322. 
7. Pfeffer MA et al, New Eng J of Med. 2015;373(23):2247-2257.

ELIXA7 LEADER6 SUSTAIN 65 EXSCEL2 Harmony
Outcomes3 REWIND1,4

Drug tested Lixisenatide Liraglutide Semaglutide Exenatide Albiglutide Dulaglutide

Dose 20 μg/day 1.8 mg/day 0.5 or 1 mg/wk 2 mg/wk 30 mg/wk, up to 
50mg/wk 1.5 mg/wk

N 6068 9340 3297 14,752 9463 9901

Mean age, years 60 64 65 62 64 66

Women, % 31 36 39 38 31 46

Prior CVDa, % 100d 81c 83b 73e 100f 31g

Mean BMI, kg/m2 30 33 33 32 32 32

Mean HbA1c, % 7.7 8.7 8.7 8.0 8.7 7.3

Median follow up 2.1 years 3.8 years 2.1 years 3.2 years 1.6 years 5.4 years

In REWIND study, participants were similar to the sorts of ambulatory patients 
with type 2 DM & CV risk factors who are routinely seen in clinical practiceDiapositiva preparata da ANTONIO CARLO BOSSI e ceduta alla Società Italiana di Diabetologia. 
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Gerstein HC, et Al. for the REWIND Investigators
The Lancet. Published Online June 10, 2019

http://dx.doi.org/10.1016/S0140-6736(19)31149-3

(settled for superiority).
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Un ulteriore confronto con le LG (2019)
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Primary Prevention of CVD
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Circulation 2019
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Efficacia di comprovate misure cardiovascolari 
e del vaccino antinfluenzale 

nella prevenzione dell’infarto miocardico 

MacIntyre CR. et al. Influenza vaccine as a coronary 
intervention for prevention of myocardial infarction. 

Heart 2016;102:1953–1956. 
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In a world that is increasingly stressful 
and less predictable, 

more economically challenging 
and politically less governable, 

Medicine is still about looking after the 
individual who seeks care.

When health care is measured 
by a “medical loss ratio”, 
and the percentage of spending on health care 
is considered a “loss”, 
then we are really lost.

Eric Manheimer, MD. Twelve patients. 
Grand Central Publishing. 2012

New York – Boston
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GRAZIE 
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