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http://www.diabetesatlas.org/

International Diabetes Federation
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Si stima che ci siano circa 3.500.000 
di persone con diabete in Italia
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Diabetic
retinopathy
Leading cause
of blindness
in working-age
adults1

Diabetic
nephropathy
Leading cause of 
end-stage renal disease2

Cardiovascular
disease

Stroke
1.2- to 1.8-fold 
increase in stroke3

Diabetic
neuropathy and 
vascular disease
Leading cause of    
non-traumatic lower 
extremity amputations5

80% diabetic patients 
die from CV events4

Il DMT2 è una malattia cronica.
Le sue complicanze micro e macrovascolari sono invalidanti.

1Fong DS, et al. Diabetes Care 2003;26 (Suppl. 1):S99–S102. 
2Molitch ME, et al. Diabetes Care 2003;26 (Suppl. 1):S94–S98. 

3Kannel WB, et al. Am Heart J 1990;120:672–676.
4Gray RP & Yudkin JS. In Textbook of Diabetes 1997.

5Mayfield JA, et al. Diabetes Care 2003;26 (Suppl. 1):S78–S79. 
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Circulation. 2014;130:1374-1382

association of DM status 
with incident CHD

association of DM status 
with incident HF
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http://dx.doi.org/10.1016/j.numecd.2013.08.005

Incidenza %
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J Clin Endocrin Metab. First published ahead of print December 2, 2013 as doi:10.1210/jc.2013-3325
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Adapted from Ralph A. DeFronzo
Diabetes 2009;58:773-795

From the Initially Described “Terrible Triumvirate” 
of Diabetes Pathophysiology…
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Mod. from DeFronzo RA. 
Diabetes. 2009;58:773-795;

Tahrani AA et al. Lancet 2011;378:182–197.

…to the Ominous Octet Pathways 
(and Agents That Target Them)
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History of Diabetes Medication
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GLP-1 e GIP 
attivi

Rilascio ormoni
incretinici:

GLP1 cellule L 
tenue distale e  colon
GIP cellule K  
duodeno, digiuno,ileo

Controllo
Glicemico più

stabile

Tratto GI

Ingestione
del cibo

Pancreas

Cellule Beta
Cellule Alpha

captazione
Glucosio
nei Muscoli e 
nel Tessuto
Adiposo

Glucosio dipendente
 Insulina

dalle cellule beta
(GLP-1 e GIP)

 Glucagone 
dalle cellule alpha 

(GLP-1)
Glucosio dipendente

rilascio
Glucosio
dal Fegato
nel circolo
ematico

Brubaker PL, Drucker DJ. Endocrinology. 2004;145:2653–2659; 
Zander M et al. Lancet. 2002;359:824–830; Ahrén B. Curr Diab

Rep. 2003;3:365–372; Holst JJ. Diabetes Metab Res Rev. 
2002;18:430–441; Holz GG, Chepurny OG. Curr Med Chem. 
2003;10:2471–2483; Creutzfeldt WOC et al. Diabetes Care. 

1996;19:580–586; Drucker DJ. Diabetes Care. 003;26:2929–2940.

Ruolo dell’inibizione/by-pass dell’enzima DPP-4 
nel migliorare il controllo glicemico

Enzima
DPP-4 X

Inibitori DPP-4

GLP-1 e GIP 
inattivi

Agonisti Recettoriali
del GLP-1
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Sten Madsbad. The Lancet Published
Online September 25, 2008

DOI:10.1016/S0140-6736(08)61247-7

Terapia basata sulle incretine nel diabete mellito
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Exenatide OAW
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CF Deacon. Diabetes, Obesity and Metabolism 
13: 7–18, 2011.
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CF Deacon. 
Diabetes, Obesity and Metabolism 2011,13,7
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CF Deacon. 
Diabetes, Obesity and Metabolism 2011,13,7

Sitagliptin

Vildagliptin

Saxagliptin

Linagliptin

Alogliptin
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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 
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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.
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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
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Are DPP4-in 
associated with HF ?

Studio Italiano

Problema dello scompenso cardiaco: RCTs vs. RWD
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All-cause mortality Congestive HF

Diabetes Obes Metab. 2016 Oct;18(10):990-8. doi: 10.1111/dom.12704.
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Diabetes Obes Metab. 2016 Oct;18(10):990-8. doi: 10.1111/dom.12704.

CVD CAD
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BMJ Open Diabetes Research and Care 2016;
4:e000216. doi:10.1136/bmjdrc-2016-000216
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PERS&O (PERsistent Sitagliptin treatment & Outcomes): 
observational retrospective study on cardiovascular risk evolution 

in Type 2 diabetic patients on persistent sitagliptin treatment.

BMJ Open Diabetes Research and Care 2016;
4:e000216. doi:10.1136/bmjdrc-2016-000216
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SGLT, sodium glucose cotransporter.
*Loss of ~ 80 g of glucose per day = 240 cal/day.

1. Bakris GL, et al. Kidney Int. 2009;75;1272–1277.

Urinary glucose excretion 
via SGLT2 inhibition1

SGLT2SGLT2
inhibitor

SGLT1

SGLT2 inhibitors 
reduce glucose 
re-absorption 

in the proximal 
tubule, leading to 
urinary glucose 
excretion* and 

osmotic diuresis

Filtered glucose 
load > 180 g/day
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Caratteristiche degli Inibitori degli 
SGLT2 disponibili in Italia

Canagliflozin Dapagliflozin Empagliflozin

Selettività verso 
SGLT-2 
(Rapporto verso SGLT1)

1:414 1:1200 >1:2500

Dose (Cp) 100 mg, 300 mg 5 mg, 10 mg 10mg, 25 mg

Vita media (h) 12-15 17 10-19

Picco ematico 
(h dopo la 
somministrazione)

2.8 - 4 1.5 1.5

24-hr EUG 
(Escrezione urinaria di 
glucosio)

300 mg : 51.4 g 10 mg : circa 50 g 25 mg: 56.5 g

Elaborazione personale
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This article was published on September 17, 2015, at NEJM.org.
DOI: 10.1056/NEJMoa1504720
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Key inclusion and exclusion criteria

• Key inclusion criteria
– Adults with type 2 diabetes
– BMI ≤45 kg/m2

– HbA1c 7–10%* 
– Established cardiovascular disease

• Prior myocardial infarction, coronary artery disease, stroke, 
unstable angina or occlusive peripheral arterial disease

• Key exclusion criteria
– eGFR <30 mL/min/1.73m2 (MDRD) 

BMI, body mass index; eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet 
in Renal Disease. *No glucose-lowering therapy for ≥12 weeks prior to randomisation or no 
change in dose for ≥12 weeks prior to randomisation or, in the case of insulin, unchanged by 

>10% compared to the dose at randomisation.
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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.

Primary outcome: 3-point MACE

*Two-sided tests for superiority were conducted 
(statistical significance was indicated if p≤0.0498)
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CV death  

- 38%
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Hospitalisation for heart failure

- 35%
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All-cause mortality

- 32%
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Number needed to treat (NNT) to prevent one death 
across landmark trials in patients with high CV risk

43
1. 4S investigator. Lancet 1994; 344: 1383, 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% statinDiapositiva preparata da Antonio C. Bossi e ceduta alla Società Italiana di Diabetologia. 
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Number needed to treat (NNT) to prevent one death 
across landmark trials in patients with high CV risk
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1. 4S investigator. Lancet 1994; 344: 1383, 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
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Circulation. published online May 18, 2017; 
http://circ.ahajournals.org/content/early/2017/05

/16/CIRCULATIONAHA.117.029190

Hospitalization for heart failure primary analysis

P-value for  SGLT2 inhibitor vs other glucose-lowering drug: <0.001 Heterogeneity p-value: 0.17
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All-cause death primary analysis

P-value for SGLT2i vs other glucose-lowering drug: <0.001 Heterogeneity p-value: 0.09
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Modificata da Inzucchi et al. Management of hyperglycemia in type 2 diabetes, 2015: a patient-centered 
approach. Update to a position statement of the American Diabetes Association and the European 

Association for the Study of Diabetes. Diabetes Care 2015;38:140–149.
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CLASS DRUG $$$/Month
GLP-1 RA Liraglutide 1.8mg 720.00$
SGLT-1i Canagliflozin 

300mg
400.00$

DPP4-i Sitagliptin 100g 380.00$
Basal Insulin Glargine vial 

30units/day
365.00$

NPH Insulin NPH vial 30 
units/day

145.00$

TZD Pioglitazone 
30mg

14.00$

Biguanide Metformin 
2000mg

10.00$

Sulfonylurea Glimepiride 4mg 4.00$

Cost per month of various diabetes medication

From: Cavaiola TS and Pettus JH.  
Management of Type 2 Diabetes: Selecting
Amongst Available Pharmacological Agents
www.endotext.org (Last update 2017 March 31)
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L’evoluzione della terapia 
del diabete tipo 2 

Antonio C. Bossi
UOC Malattie Endocrine –

Centro riferimento regionale Diabete
ASST Bergamo Ovest – Treviglio (Bg) 

GRAZIE per la Vostra Attenzione!
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