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TYPE 2 DIABETES IS INCREASINGLY PREVALENT 

GLOBALLY, 387 MILLION PEOPLE ARE LIVING WITH DIABETES1 

 

 

 

 
 

 

This will rise to 592 
million by 20351 

 IDF Diabetes Atlas 6th Edition 2014 http://www.idf.org/diabetesatlas; 2. Centers for Disease Control and Prevention 2011; 3. Seshasai et al. N Engl J Med 2011;364:829-41 
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QUADERNI - Italian Journal of Medicine 2016; 1-26 

I NUMERI DEL DIABETE IN ITALIA 
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DIABETE: UNA VARIETÀ MOLTO SPECIALE DI MALATTIA CRONICA 

Audizione al Senato della Repubblica in tema di diabete Roma, 22 Maggio 2012  



Attualmente le risorse disponibili per l’assistenza 

medica sono tutte indirizzate verso interventi per 

malattie acute 

Aumenta il rischio di ridurre i finanziamenti per le 

malattie croniche:  

• sono poco vantaggiose dal punto di vista economico  

• di difficile gestione  

• costose 

• destinate a peggiorare nel tempo 

LE RISORSE ATTUALI 
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PIANO SANITARIO NAZIONALE 



 

 DOCUMENTO UFFICIALE DELLA 
FADOI PUBBLICATO NEL 2016 

 
 PRIMO DOCUMENTO 

NAZIONALE E INTERNAZIONALE 
SULL’APPROPRIATEZZA NELLA 
GESTIONE DELL’IPERGLICEMIA 

IN OSPEDALE 

Maffettone et al QUADERNI - Italian Journal of Medicine 2016; 1-26 



QUADERNI - Italian Journal of Medicine 2016; 1-26 

LE CAUSE DI RICOVERO 
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FARMACI IPOGLICEMIZZANTI E SAFETY CV 

Dal 2008 L’FDA  ha imposto alle aziende produttrici 

di nuovi farmaci per il DMT2 di effettuare degli 

studi di ͞sicurezza cardiovascolare͟ che, con un 

disegno statistico di «non inferiorità», dimostrino 

chiaramente l'assenza di qualunque rischio 

cardiovascolare inerente all'impiego dei nuovi 

farmaci. 

Monami M, Dicembrini I, Mannucci E. Dipeptidyl peptidase-4 inhibitors and heart failure: a meta-analysis of randomized clinical trials. Nutr Metab Cardiovasc 

Dis. 2014;24:689–697. doi: 

10.1016/j.numecd.2014.01.017. 
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RECENT TRIALS OF NEWER GLUCOSE-LOWERING AGENTS HAVE 
BEEN NEUTRAL ON THE PRIMARY CV OUTCOME 

CV, cardiovascular; HR, hazard ratio; DPP-4, dipeptidyl peptidase-4 

*Saxagliptin, alogliptin, sitagliptin 

Adapted from Johansen OE. World J Diabetes 2015;6:1092-96 

 
SAVOR-TIMI 53 

 

 
EXAMINE 

 

HR: 1.0 
(95% CI: 0.89, 1.12) 

HR: 0.96 
(9ϱ% CI: UL ≤1.1ϲ) 

 
TECOS 

 

HR: 0.98 
(95% CI: 0.88, 1.09) 

EMPA-REG OUTCOME® 

 
ELIXA 

 

HR: 1.02 
(95% CI: 0.89, 1.17) 

Empagliflozin 

DPP-4 inhibitors* 

Lixisenatide 

2013 2014 2015 



QUINDI 



T2D, Type 2 Diabetes. 

1. Adapted from: DeFronzo RA. Diabetes. 2009;58:773–795; 2. Adapted 

from: Poitout V, Robertson RP. Endocrinology. 2002;143:339–342;  

3. Adapted from: Robertson RP, et al. Diabetes. 2003;52:581–587. 

Type 2 
Diabetes 

Impaired 

β-cell 

function 

Persistent 

hyperglycaemia 

Insulin  

resistance 

LA RICERCA HA CAMBIATO I SUOI ORIZZONTI:  NON PIU’ SOLO IPERGLICEMIA, 
DISFUNZIONE b CELLULARE, INSULINO RESISTENZA MA HA SPAZIATO SU ALTRI 

AMBITI: IL RENE 
 

T2D, Type 2 Diabetes. 
1. Adapted from: DeFronzo RA. Diabetes. 2009;58:773–795; 2. Adapted from: Tahrani AA, et 
al. Lancet. 2011;378:182–197. 
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Adapted from: DeFronzo RA. Diabetes. 2009;58:773–795; Adapted from: Tahrani AA, et al. Lancet. 2011;378:182–197. 

Il rene contribuisce all’oŵeostasi glicemica attraverso i 
seguenti meccanismi: 
 
 Gluconeogenesi 
 Filtrazione del glucosio 
 Riassorbimento del  glucosio 
 Consumo di  glucosio 

 
Ognuno di questi processsi può essere alterato nei pz con 

DMT2 e  rappresenta un potenziale target per nuove 
strategie terapeutiche 

UN NUOVO PARADIGMA NELLA TERAPIA DEL  T2DM 
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NEL NS CORPO L’OMEOSTASI GLICEMICA HA UN BILANCIO NETTO:  
~0 g/die 

Gerich JE. Diab Med. 2010 Feb;27(2):136-42. 

Glucose input  ~250 g/day 

•Dietary intake ~180 g/day 

•Glucose production ~70 g/day 

-  Gluconeogenesis 

-  Glycogenolysis 

+ 

Glucose uptake ~250 g/day 

•Brain ~125 g/day 

•Rest of the body ~125 g/day 

- 

The kidneys reabsorb  
and recirculate  glucose 

Glucose  
reabsorbed 
~180 g/day 

Glucose  
filtered 

~180 g/day 

• Use ~25-35 g/day 
• Produce ~15-55 g/day 



GLUT2, glucose transporter 2; SGLT, sodium glucose cotransporter. 

1. Adapted from: Wright EM, et al. Physiology 2004;19:370–76; 2. Bakris GL, et al. Kidney Int 2009;75;1272–1277. 

SGLT1,2 

• SGLT sono una famiglia di trasportatori di membrana del glucosio.  

• Trasferiscono sodio e glucosio dal lume al citoplasma delle cellule tubulari renali attraverso un 
meccanismo di trasporto attivo.  Nella membrana basale il GLT2 trasferisce il glucosio 
intracellulare Ŷell’iŶterstizio e nel plasma con un processo facilitato  (via a Na+/K+ ATPasi) 



SGLT2, sodium glucose co-transporter 2 
1. Singh S, et al. Muller J Med Science Res 2014;5:166–173; 2. Zhang L, et al. Diabetes Obes Metab 2010;12:510–516 

SGLT2 INHIBITORS BLOCK RENAL GLUCOSE REABSORPTION  
TO INCREASE URINARY GLUCOSE EXCRETION 

Patients treated with SGLT2 inhibitors have increased urinary glucose excretion2 

SGLT2 inhibitors block the SGLT2 co-transporter in the proximal nephron1 
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• Randomised, double-blind, placebo-controlled CV outcomes trial 

 

• Objective 

To examine the long-term effects of empagliflozin versus placebo, 

in addition to standard of care, on CV morbidity and mortality in 

patients with type 2 diabetes and high risk of CV events 
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CARATTERISTICHE DELLO STUDIO 

 

• Studio multicentrico internazionale in 42 paesi con 590 centri 

• Ha valutato inizialmente 11000 pz e ne ha randomizzati al 
trattamento 7020 

• I pz avevano BMI < 45 kg/mq, Hba1c tra 7-10%, età media 63 
aa, 70% M, BMI 30-31 kg/mq 

•  Storia di malattia cardiovascolare pregressa (infarto 
miocardio, malattia coronarica, ictus cerebri, angina instabile, 
arteriopatia obliteranti arti inferiori) 

• Esclusi pz con VFG < 30/ml/min (MDRD) 
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END POINT COMPOSITI 

End point primario:  

3 MACE: tempo al 1 evento di morte cardiovascolare, IMA/ictus  

non fatale 

End point secondario chiave:   

4 MACE: tempo al 1 evento di morte cardiovascolare, IMA/ictus  

non fatale ed ospedalizzazione per angina instabile  e  HF 

 

Il trial è proseguito fino al raggiungimento in almeno 691 pz 

dell’end point primario 
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EFFETTI EMPAGLIFOZIN 

6.0

6.5

7.0

7.5

8.0

8.5

9.0

Week 

Placebo 

Empagliflozin 
10 mg 

Empagliflozin 25 
mg 

HbA1c 

80

82

84

86

88

90

Week 

Peso 

125
127
129
131
133
135
137
139
141
143
145

Week 

P A Sistolica 

80
82
84
86
88
90
92
94
96
98

100

Week 

LDL-C 
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PRIMARY OUTCOME: 
3-POINT MACE 

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

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

HR 0.86 
(95.02% CI 0.74, 0.99) 

p=0.0382* 
- 14% 



CV DEATH   

Cumulative incidence function. HR, hazard ratio  

HR 0.62 
(95% CI 0.49, 0.77) 

p<0.0001 

 

- 38% 
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HOSPITALISATION FOR HEART FAILURE 

Cumulative incidence function. HR, hazard ratio  

HR 0.65 
(95% CI 0.50, 0.85) 

p=0.0017 

 

- 35% 
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ALL-CAUSE MORTALITY 

Kaplan-Meier estimate. HR, hazard ratio  

HR 0.68 
(95% CI 0.57, 0.82) 

p<0.0001 

 

 

- 32% 
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Number needed to treat (NNT) to prevent one death across landmark trials in 

patients with high CV risk 

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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EMPAGLIFLOZIN MODULATES SEVERAL FACTORS RELATED TO CV RISK 

Adapted from Inzucchi SE,Zinman, B, Wanner, C et al. Diab Vasc Dis Res 2015;12:90-100 

BP 
Arterial stiffness 

 
 

 

 

Glucose 
Insulin 

 

 

 

Albuminuria 
 

Uric acid 

Other 
 

↑LDL-C 
↑HDL-C 

Triglycerides 
 

Oxidative stress 
 

Sympathetic 
nervous system 

activity 

Weight 
Visceral adiposity 
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ACTIONS OF SGLT-2 INHIBITORS WITH POTENTIAL TO 
DIRECTLY OR INDIRECTLY PROTECT THE KIDNEY IN DIABETES 
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-39% 

-46% 

14 giugno 2016  
ADA NEW ORLEANS 



Empagliflozin Placebo 

no. with 

event 

/analyzed (%) 

rate/ 

1000 

pt-yr 

no. with 

event/ 

analyzed (%) 

rate/ 

1000 

pt-yr 

Hazard Ratio (95% 

CI) 

 

p-value 

Incident or worsening nephropathy or CV 

death 

675/4170 

(16.2) 

60.7 497/2102 

(23.6) 

95.9 0.61 (0.55–0.69) <0.001 

Incident or worsening nephropathy 525/4124 

(12.7) 

47.8 388/2061 

(18.8) 

76.0 0.61 (0.53–0.70) <0.001 

 

Progression to macroalbuminuria 459/4091 

(11.2) 

41.8 330/2033  

(16.2) 

64.9 0.62 (0.54–0.72) <0.001 

Doubling of serum creatinine* 70/4645 

(1.5) 

5.5 60/2323 

(2.6) 

9.7 0.56 (0.39–0.79) <0.001 

Initiation of renal replacement therapy 13/4687 

(0.3) 

1.0 14/2333 

(0.6) 

2.1 0.45 (0.21–0.97) 

 

0.04 

Doubling of serum creatinine*, initiation of 

renal replacement therapy, or death due 

to renal disease 

81/4645 

(1.7) 

6.3 71/2323 

(3.1) 

11.5 0.54 (0.40–0.75) <0.001 

Incident albuminuria in patients with 

normoalbuminuria at baseline 

1430/2779 

(51.5) 

252.5 703/1374 

(51.2) 

266.0 0.95 (0.87–1.04) 

 

0.25 

0.125 0.25 0.5 1.0 2.0 4.0

Favors placebo Favors empagliflozin 

RENAL OUTCOMES   

Coǆ regression analǇses in patients treated with ш1 dose of studǇ drug.  
Analyses were prespecified except for the composite of doubling of serum creatinine, initiation of renal replacement therapy, or 

death due to renal disease. 

*Accompanied by eGFR [MDRD] чϰϱ ml/min/1.73m2. 

Hazard ratio  

(95% CI) 

Christoph Wanner et al. published online June 14, 2016, at NEJM.org 



NICE TECHNOLOGY APPRAISAL GUIDANCE 
[TA336]  

KEY CONCLUSIONS 

Empagliflozin in combination with insulin with or without other 

antidiabetic drugs is recommended as an option for treating type 2 
diabetes. The Committee concluded that the very small differences in 
costs and QALYs between empagliflozin (10 mg and 25 mg) and its 

key comparators showed that empagliflozin was a cost-effective use 
of NHS resources as dual therapy in combination with metformin, 
triple therapy in combination with metformin and either a 
sulfonylurea or a thiazolidinedione, and as an add-on treatment to 
insulin.  
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In sintesi : 

 

•Personalizzano fortemente obiettivi  di HbA1c e scelta del trattamento  in 
base alle caratteristiche del paziente 

 

•Distinguono il trattamento in base all’HďA1c iniziale del paziente 

 

•Riconoscono gli SGLT-2i come efficaci  

 

•Valorizzano l’evideŶza di EMPAREG OUTCOME: netta indicazione nel 
soggetto con elevato rischio CV  
 

 

 

LA POSIZIONE CANADESE 
 

 

2016 



Add another class of agent best suited to the individual (agents listed in alphabetical order): 

Class Relative 
A1C 
Lowering 

Hypo- 
glycemia 

Weight Effect in 
Cardiovascular 
Outcome Trial 

Other therapeutic considerations Cost 

-glucosidase 

inhibitor (acarbose) 

 Rare neutral to  Improved postprandial control, GI side-

effects 

$$ 

Incretin agents: 
    DPP-4 Inhibitors 
    GLP-1R agonists 

 
 
 to 
 

 
Rare 
Rare 

 
Neutral to  
 

 
Neutral (alo, saxa, 

sita) 

Neutral (lixi) 

 
Caution with saxagliptin in heart 
failure 
GI side-effects 

 
$$$ 
$$$$ 

Insulin  Yes  Neutral (glar) No dose ceiling, flexible regimens $-

$$$$ 

Insulin secretagogue: 

      Meglitinide 

      

       Sulfonylurea 

 

 

 

 

 

Yes 

 

Yes 

 

 

 

 

 

 

 

 

 

Less hypoglycemia in context of missed 

meals but usually requires TID to QID 

dosing 

Gliclazide and glimepiride associated 

with less hypoglycemia than glyburide 

 

$$ 

 

$ 

SGLT2 inhibitors  to 

 

 

Rare  

 

Superiority  

(empa in T2DM 

patients with clinical 

CVD) 

Genital infections, UTI, hypotension, 

dose-related changes in LDL-C, caution 

with renal dysfunction and loop 

diuretics, dapagliflozin not to be used if 

bladder cancer, rare diabetic 

ketoacidosis (may occur with no 

hyperglycemia) 

$$$ 

 

Thiazolidinediones  Rare  Neutral CHF, edema, fractures, rare bladder 

cancer (pioglitazone), cardiovascular 

controversy (rosiglitazone), 6-12 weeks 

required for maximal effect 

$$ 

Weight loss agent 

(orlistat) 

 None  GI side effects $$$ 

alo=alogliptin; glar=glargine; saxa=saxagliptin; sita=sitagliptin; lixi=lixisenatide; empa=empagliflozin 2016 
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Algoritmo AIFA su SGLT2i  

FONTE AIFA: 

http://www.agenziafarmaco.gov.it/it/content/algoritmi-terapeutici 
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IL POTENZIALE PER LA TERAPIA CON INCRETINE 

• L’effetto incretinico è attribuito a 2 ormoni 

intestinali, GLP-1 and GIP, rilasciati in risposta 

all’assunzione di cibo 

GLP-1 e GIP stimolano la secrezione di insulina  dalle 

β-cellule in modalità gluosio-dipendente  

GLP-1 sopprime la secrezione di glucagone dalle α-

cellule in modalità glucosio-dipendente 

Nel DMT2 l’effetto incretinico è RIDOTTO 

1. Drucker DJ et al. Diabetes Care 2003;26:2929-40  

2. Baggio LL et al. Gastroenterology 2007;132:2131-57  

3. Drucker DJ. Exp Opin Investig Drugs 2003;12:87-100 

GIP = glucose-dependent insulinotropic polypeptide  
GLP-1 = glucagon-like peptide 1 
T2DM = type 2 diabetes mellitus 
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GLP-1 AND GIP MEDIATE GLUCOSE-STIMULATED INSULIN 
RELEASE AND SUPPRESS GLUCAGON PRODUCTION 

Intestine 

Food intake 

Active GLP-1  
(7–36) 

Active GIP  

DPP-4 
Inactive GLP-1  
(9–36) amide 
Inactive GIP 

Pancreas Increases glucose utilization 
by muscle and adipose 

Decreased hepatic glucose release 
improves overall glucose control 

GLP-1 and GIP are rapidly inactivated by the protease DPP-4 

1. Drucker DJ. Expert Opin Invest Drugs 2003;12:87-100.  
2. Ahrén B. Curr Diab Rep 2003;3:365-72. 
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LEADER 
Lo studio LEADER è uno dei più grandi (9340 pazienti) e più lunghi (3.8 anni di follow-
up medio) tra gli studi di sicurezza cardiovascolare condotti sui nuovi farmaci per il 
diabete di tipo 2. La popolazione studiata era costituita principalmente da pazienti con 
pregressi eventi cardiovascolari maggiori 

Hazard ratio per gli eventi cardiovascolari maggiori nei trial con agonisti recettoriali del GLP-1 

-22%  
morte cardiovascolare 
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LEADER 

• Si è evidenziata una riduzione significativa 
dell’iŶcideŶza complessiva di eventi 
cardiovascolari maggiori e della mortalità, sia 
totale che cardiovascolare 

• un trend verso la riduzione, seppure senza 
raggiungere la significatività statistica, è stato 
osservato anche per l’inĐidenza di infarto, 
ictus e ospedalizzazioni per scompenso 
cardiaco 
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