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Ai sensi dell’art. 3.3 sul conflitto di interessi, pag 17 del Regolamento Applicativo
Stato-Regioni del 5/11/2009, dichiaro che negli ultimi 2 anni ho avuto rapporti diretti
di finanziamento con i seguenti soggetti portatori di interessi commerciali in campo
sanitario:

Astra Zeneca Takeda
Bayer Roche
Boehringer Medtronic
Lifescan Johnson & Johnson
Lilly Jannsen
Novo Nordisk Sanofy



GLP-1 RA, DPPIV inibitori, SGLT2 inibitori
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•Malattia Coronarica

•Malattia vascolare periferica



“ DIABETES IS A CARDIOVASCULAR DISEASE 
DIAGNOSED BY MEASURING GLYCAEMIA”

Klas Malmberg -2001



LA MALATTIA CARDIOVASCOLARE NEL 

DIABETE TIPO 2

• E’ la più importante causa di morbidità e mortalità

• Il 50% dei diabetici di tipo 2 ha la malattia coronarica, la metà di 

essi senza sintomi o segni ECG

• Il rischio di IMA aumenta da 3 a 5 volte 

• La sopravvivenza dopo IMA,  CABG  e PTCA è ridotta

• Il rischio di stroke aumenta da 2 a 3 volte

• Il rischio di amputazioni aumenta di 10-15  volte



Il concetto di Diabete e malattia 
cardiovascolare si è evoluto da fattore di 

rischio di patologia cardiovascolare ad 
equivalente di patologia cardiovascolare



HbA1c

Microvascular 

complications e.g. 

kidney disease and 

blindness *
Heart attack *

Deaths related 

to diabetes *
21%

Amputation or fatal 

peripheral blood 

vessel disease *

37%

14%

12%

43%

Stroke **

1%

* p<0.0001

** p=0.035

Stratton IM et al. UKPDS 35. BMJ 2000; 321: 405–412







Clinical 
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Clinical 
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Translating clinical trials

Lot’s RCTs

On drugs
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Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009

Meta-analysis of RCTs on intensification of therapy
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Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009

Meta-analysis of RCTs on intensification of therapy
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Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009

Meta-regression of RCTs on intensification of therapy



Hypoglycaemia/Weight gain/Quality of life

HbA1c

The challenge of blood glucose 
control
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Distribuzione per fasce di età 
della popolazione con DM2

(Annali AMD 2010)

Prevalenza della popolazione 
di età >=65 anni in Italia e proiezioni

(ISTAT)
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Current clinical practice in Diabetes

Cosa dicono le Linee 
Guida….



Flow chart per la terapia del diabete mellito di tipo 2.
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Fegato

↑ Immagazzinamento 

del glicogeno

Cervello

↑ Neuroprotezione

↑ Memoria

Cuore

↑ Contrattilità miocardica

↑ Frequenza cardiaca

↑ Captazione del glucosio

a livello del miocardio

↓ Danno miocardico indotto

da ischemia

Cellule adipose

↑ Captazione 

del glucosio

↑ Lipolisi

Pancreas

↑ Formazione di nuove cellule β

↓ Apoptosi delle cellule β

↑ Biosintesi dell’insulina

Rene

↑ Natriuresi

Muscolo 

scheletrico

↑ Captazione del 

glucosioVaso sanguigno

↑ Vasodilatazione    

endotelio-

dipendente



Agonisti del 

GLP-1 R

 glucosio


pressione 

arteriosa

 LDL  trigliceridi

 HDL

 PAI-1


stress 

ossidativo


disfunzione 

endoteliale

 infiammazione

grasso 

corporeo


Muscogiuri G et al. J Endocrinol

Invest. 2014;37:1143-53





Riduce l’entità dell’infarto del miocardio (roditori)

Aumenta l’uptake miocardico di glucosio (cani)

Migliora la funzione ventricolare (pazienti)

Migliora la funzione endoteliale (pazienti)

Aumenta la diuresi e la natriuresi (pazienti)

Il GLP-1 esplica numerosi effetti a livello
dell’apparato cardiovascolare

Giorgino F et al, Diabetes Res Clin Pract 2007;78S:59-67



Exenatide Reduces Infarct Size in a porcine model 
of Ischemia and Reperfusion Injury

Timmers L. JACC 2009 



All MI
Anterior

Non
Anterior

39 39 39

30
27

32

% Infarct size (g)/area at risk (g)

Placebo Exenatide

in 172 pazienti con IMA con STEMI, 
in corso di trombolisi (pPCI)
randomizzati a placebo o Exenatide



Liraglutide riduce la pressione arteriosa 
sistolica nel diabete tipo 2
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Hypoglycemia
Exenatide in the Management of Patients with Type 2 

Diabetes

• The effects of GLP-1 receptor agonists are glucose dependent and do not alter the 

counter-regulatory hormone responses to hypoglycemia

• No events of major hypoglycemia 

• Increased risk of minor hypoglycemia when exenatide QW is used in combination with 

sulphonylurea therapy

Incidence of Hypoglycemia

Without Concomitant SU Use
Incidence of Hypoglycemia

With Concomitant SU Use
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LEADER: Study design

CV: cardiovascular; DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA: glucagon-like peptide-1 receptor agonist; HbA1c: glycated hemoglobin; 

MEN-2: multiple endocrine neoplasia type 2; MTC: medullary thyroid cancer; OAD: oral antidiabetic drug; OD: once daily; T2DM: type 2 diabetes mellitus.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 



Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal

myocardial infarction, or non-fatal stroke. The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the

hazard ratios with the use of the Cox proportional-hazard regression model. The data analyses are truncated at 54 months, because less

than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; CV: cardiovascular; HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 



Number needed to treat to prevent one…

CV: cardiovascular; MACE: major adverse cardiovascular event. 
Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 
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W.L. Baker et al. / Journal of the American Society of Hypertension 8(4) (2014)



W.L. Baker et al. / Journal of the American Society of Hypertension 8(4) (2014)



G. Maliha et al. Journal of the American Society of Hypertension 9(1) (2015)



Proportion of subjects with documented hypoglycemia 
episodes through week 104
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Rates of severe hypoglycemia were lower with CANA 100 and 300 mg relative to GLIM (0.6%, 0.2%, and 
3.3%, respectively).

Cefalu WT et al. Poster presented at  the 73rd  Scientific  sessions  of  the  American Diabetes  Association (ADA), 2013; Jun. 21-
25;  Chicago, Illinois, (65-LB).



Multicentre (590 sites in 42 countries), randomized, double blind, placebo controlled
trial

PATIENTS
✓Adults (≥18 ys) diabetic patients (pts) with a BMI ≤45 Kg/m2 and an eGFR ≥30 ml/min/1.73 m2

✓Established CV disease defined as prior myocardial infarction (MI), coronary artery disease, stroke,
unstable angina or occlusive peripheral arterial disease

✓Glucose-lowering therapy (GLT)

A. no GLT for at least 12 weeks before randomization and 7.0% ≤HbA1c ≤9.0%

B. stable GLT for at least 12 weeks before randomization and 7.0% ≤HbA1c ≤10.0%

OUTCOMES
✓ Primary outcome (3-point MACE): a composite of death from CV causes, nonfatal MI (excluding

silent MI) or nonfatal stroke

✓ Key secondary outcome: a composite of the primary outcome + hospitalization for unstable angina



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 

This article was published on September 17, 2015, at NEJM.org.

Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes

EMPA-REG OUTCOME

- 38%

- 35%- 32%



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 

Number needed to treat (NNT) to prevent one death 

across landmark trials in patients with high CV risk

1. 4S investigator. Lancet 1994; 344: 1383-89, http://www.trialresultscenter.org/study2590-4S.htm; 

2. HOPE investigator N Engl J Med 2000;342:145-53, http://www.trialresultscenter.org/study2606-

HOPE.htm 

Simvastatin1

for 5.4 years

High CV risk  
5% diabetes, 26% hypertension

1994 2000 2015  

Pre-statin era

High CV risk
38% diabetes, 46% hypertension   

Ramipril2

for 5 years

Pre-ACEi/ARB era 

<29% statin

Empagliflozin 
for 3 years

T2DM with high CV risk 
92% hypertension 

>80% ACEi/ARB  

>75% statin



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 

Number needed to treat (NNT) to prevent one death 

across landmark trials in patients with high CV risk

1. 4S investigator. Lancet 1994; 344: 1383-89, http://www.trialresultscenter.org/study2590-4S.htm; 

2. HOPE investigator N Engl J Med 2000;342:145-53, http://www.trialresultscenter.org/study2606-

HOPE.htm 

Simvastatin1

for 5.4 years

High CV risk  
5% diabetes, 26% hypertension

1994 2000 2015  

Pre-statin era

High CV risk
38% diabetes, 46% hypertension   

Ramipril2

for 5 years

Pre-ACEi/ARB era 

<29% statin

Empagliflozin 
For 5 years

T2DM with high CV risk 
92% hypertension 

>80% ACEi/ARB  

>75% statin
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Luconi M, Raimondi L, Di Franco A, Mannucci E
Nutr Metab Cardiovasc Dis 26:1071-8, 2016



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 



UOC Malattie Endocrine 
Centro Regionale Diabete
Centro Studi Aterosclerosi 

= ATP production
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EMPA-REG OUTCOME LEADER
CV death, non-fatal MI, or non-fatal stroke CV death, non-fatal MI, or non-fatal stroke
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Luogo e data arial regular 8 pt

Dormandy J et al. Lancet 366: 1279-89, 2005

Results of the PROACTIVE trial



Luogo e data arial regular 8 pt

Scirica BM et al. N Engl J Med 369:1317-26, 2013

16,492 T2DM patients with prior

CVD/high CV risk, saxagliptin vs 

placebo 1:1.

Follow-up: 2.1 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the SAVOR-TIMI trial



Luogo e data arial regular 8 pt

Green JB et al. N Engl J Med 373: 232-242, 2015

14,671 T2DM patients with prior 

CVD, 

sitagliptin vs placebo 1:1.

Follow-up: 3 y

Principal endpoint:

4-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death, 

hospitalization for unstable angina)

Results of the TECOS trial
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Luogo e data arial regular 8 pt

White et al. N Engl J Med 369:1327-35, 2013

5380 T2DM patients with recent 

acute coronary syndrome, alogliptin

vs placebo 1:1.

Follow-up: 1.5 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the EXAMINE trial



a composite of death from CV 
causes, MI, or ischemic stroke

As A, +  hospitalization for unstable 
angina, coronary revasc., or HF*

BM Scirica et Al for the SAVOR-TIMI 53 Steering Committee and Investigators. 
N Engl J Med 2013;369:1317-26. DOI: 10.1056/NEJMoa1307684

*    HF p=0.007 



Green JB, et al. for the TECOS Study Group – NEJM, 2015. DOI: 10.1056/NEJMoa1501352

CV death, nonfatal MI, nonfatal stroke, 
or hospitalization for
unstable angina

CV death, nonfatal MI, nonfatal stroke



WB White for the EXAMINE Investigators. 
N Engl J Med 2013;369:1327-35. DOI: 

10.1056/NEJMoa1305889

Primary end-point event: death from CV causes, 
nonfatal MI, or nonfatal stroke.



BMJ 2016;352:i610
http://dx.doi.org/10.1136/bmj.i610

Total (% CI)

DPP4i 42/15.701 
Control 33/12.591

OR = 0.97 (0.61 to 1.56)
P = n.s.

Risk of HF in 
patients with T2DM 

who received 
DPP-4i vs control 

from RCT



BMJ 2016;352:i610
http://dx.doi.org/10.1136/bmj.i610

Total (% CI)

DPP4i 622/18.554 
Control 552/18.474

OR = 1.13 (1.00 to 1.26)
P = 0.05

Risk of hospital 
admission for HF in 
patients with T2DM 

who received 
DPP-4i vs control 

from RCT
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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



Luogo e data arial regular 8 pt

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



Zinman B et al. N Engl J Med 373: 2117-28, 2015

9,340 T2DM patients with prior 

CVD, Empagliflozin vs placebo 

Follow-up: 3 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the EMPAREG-OUTCOME trial



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



Mean differences between active treatment and placebo

Study Drug A1c
(%)

BW
(kg)

sBP
(mmHg)

MACE
(%)

TECOS Sitagliptin -0.3 0 0 -2

EXAMINE Alogliptin -0.3 0 0 -4

SAVOR Saxagliptin -0.2 0 0 0

ELIXA Lixisenatide -0.2 -0.6 -0.8 +2

LEADER Liraglutide -0.4 -2.3 -1.2 -13

SUSTAIN-6 Semaglutide -0.9 -3.9 -1.9 -26

EMPAREG Empagliflozin -0.4 -1.0 -2.8 -14
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Mannucci E, Monami M, Ceriello A, Rotella CM. Nutr Metab Cardiovasc Dis, 2017

Summary of CVOTs and RCTs on intensification of therapy



NEJM 373; 22 2015

NEJM 375; 4 2016

NEJM 375; 19 2016
6



Mannucci E, Monami M. Adv Ther 34:1-40, 2017

Pooled analyses of phase 2-3 trials
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Monami M, Ahrén B, Dicembrini I, Mannucci E. Diabetes Obes Metab 15:112-20, 2013

Results of a meta-analysis of phase 3 and early phase 4 trials
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Monami M, Dicembrini I, Mannucci E. Acta Diabetol 2017; 54: 19-36

Meta-analysis of available RCTs

A: CV mortality

B: Myocardial infarction

C: Stroke



Mannucci E, Monami M. Adv Ther 34:1-40, 2017

Pooled analyses of phase 2-3 trials



Avogaro et al. Cardiovasc Diabetol (2016) 15:111



GLP-1 RA, DPPIV inibitori, SGLT2 inibitori
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E’ un’entità nosologica distinta, caratterizzata da disfunzione ventricolare indipendente da 

cause riconosciute (coronaropatia o ipertensione arteriosa)



























Il Diabete mellito è responsabile di uno spettro di malattie cardiovascolari.

Le complicazioni più note derivano da disfunzione endoteliale, ossidazione,

infiammazione e rimodellamento vascolare e contribuiscono a aterogenesi.



Bauters et al. Cardiovascular Diabetology 2003, 2

Possono esserne presi in esame tre:

✓ La comorbilità (condivisione di fattori di rischio) 

✓ La malattia coronarica

✓ La cardiomiopatia diabetica


