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The Prevalence of Type 2 Diabetes Continues to Increase Around the World
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IL DIABETE IN ITALIA

DATI ISTAT 2016



• I costi del diabete per il budget della sanità italiana ammontano al 9% delle
risorse. Questo vuol dire più di 9,22 miliardi di € all'anno o 1,05 milioni di
€ ogni ora.

• Il costo della sanità per un cittadino italiano con diabete è in media di

2.600 € all'anno, più del doppio rispetto a cittadini di pari età e sesso, ma

senza diabete.

• Solo il 7% della spesa riguarda i farmaci anti diabete, il 25% è legato alle
terapie per le complicanze e le patologie concomitanti, mentre il 68% è
relativo al ricovero ospedaliero e alle cure ambulatoriali.

• Se la patologia continuerà a crescere ai ritmi attuali, presto le risorse

disponibili non saranno più sufficienti a garantire equità di accesso a cure
di qualità adeguata



IL DIABETE E LE SUE COMORBIDITA’



CAUSE DI MORTE NEI DIABETICI TIPO 2 IN 
ITALIA

VERONA DIABETE STUDY



Proactive approaches need to be taken in treating Type 2 diabetes1

• Diabetes is:
• Responsible for more than 100 

amputations 
a week

• The leading cause of 
preventable sight loss in people 
of working age

• A major contributor of kidney 
failure, heart attack, and stroke

• Between 2007 and 2012, 
avoidable complications 
increased significantly
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*Term used for life-supporting treatments required to treat and stage kidney disease
1. Diabetes UK. State of the Nation – Challenges for 2015 and Beyond 



One Study Showed That Delay in Therapy Intensification of 6 Months Increases Cardiovascular Risk 

in Type 2 Diabetes Patients1,2

UK Clinical Practice Research Datalink1

1. Paul S et al. Cardiovasc Diabetol. 2015 Aug 7;14:100.. 2. Holman RR et al. N Engl J Med. 2008; 359:1577–1589.  
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• Delayed therapy intensification vs. immediate therapy intensification led to1:

− Significantly increased risk in MI (HR 1.62, 95% CI 1.46,1.80; P<0.01)

− Significantly increased risk in CV events (HR 1.67, 95% CI 1.39, 2.01; P<0.01)

1
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At least 67% of all patients with type 2 diabetes (T2DM) are at high risk of declining renal function

*Dyslipidemia defined as hypertriglyceridemia in male subjects
1. American Diabetes Association (ADA).National Diabetes Fact Sheet updated for 2011. http://www.diabetes.org/diabetes-basics/diabetes-statistics. Accessed 8 February 2011. 
2. Cheung BMY, et al. Am J Med 2009;122:443–53.        3. Mooradian A. Nat Clin Pract Endocrinol Metab 2009:5;150–15. 
4. Kannel WB.  Am Heart J 1985:110;1100–7. 

Prevalence of high risk of declining renal function

Risk factors of declining renal function
Prevalence in T2DM 
patients (%) 

302

432

671

Microalbuminuria3

1

Poor glycaemic
control

2

Hypertension

Dyslipidemia4 24* 3,4

Risk range likely to be
significantly higher than 
67% due to incomplete 
overlap of risk factors



RIACE (Renal Insufficiency And Cardiovascular Events) Italian Multicenter Study

Stage 3
17.1%

Stage 1
6.7%

Stage 2
12,0%

Stage 4-5
1.7%

No CKD  
62.5%

Penno G. Journal of Hypertension 2011, 29:1802–1809

Approximately 40% of T2DM patients have renal complications

Total population (n=15,773)



The incidence of ESRD is increasing due to the rising 
incidence of diabetes

1. US Renal Data System. USRDS 2005 Annual Data Report.
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*Adjusted for age, sex, race/ethnicity, previous CV disease, blood pressure category, use of antihypertensive medication, diabetes mellitus, 

smoking status, body mass index, physical activity level, low density lipoprotein and high density lipoprotein cholesterol, log triglyceride 

level, and C-reactive protein category. 

1. Astor BC, et al. Am J Epidemiol 2008;167:1226–34.

Cardiovascular (CV) mortality risk increases with declining 
renal function1
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Risk for CV events is greatest when both diabetes and
CKD are present1

* CHF=congestive heart failure; AMI=acute myocardial infarction; CVA/TIA=cerebrovascular accident/transient ischemic attack;

PVD=peripheral vascular disease; ASVD=atherosclerotic vascular disease. aASVD was defined as the first occurrence of AMI, CVD/TIA, or 

PVD.

1. Foley RN, et al. J Am Soc Nephrol 2005;16:489–95. 
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Proteinuria is associated with a high risk of vascular 
disease and death1

1. Jude EB, et al. Q J Med 2002;95:371–7.

5-year outcomes in T2DM patients with and without proteinuria
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Proteinuria is associated with ≈ 5x greater 
likelihood of death in patients with T2DM

(37% vs 8%, P<0.0001)
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Small et al. http://dx.doi.org/10.5772/51923

Il diabete è strettamente interconnesso alle malattie cardiovascolari



Diabetes mellitus and glucose lowering strategies 

• To date, there is little proof that glycaemic control per se 
affects the risk for cardiovascular (CV) events.

• Furthermore, there is concern that intensive glucose lowering 
or the use of specific glucose-lowering drugs may be 
associated with adverse cardiovascular outcomes. 

• Therefore, it is necessary to establish the cardiovascular 
safety benefits of glucose-lowering agents.

18

Udell JA, Cavender  MA et al. Glucose-lowering drugs or strategies and cardiovascular outcomes in patients with or at risk for type 2 diabetes: a meta-

analysis of randomised controlled trials. Lancet Diabetes Endocrinol 2015.





Sodium-glucose co-transporter 2 (SGLT2) inhibitors

• Sodium-glucose co-transporter 2 (SGLT2): 
expressed in the proximal tubule, mediates 
reabsorption of approximately 90% of the 
filtered glucose load.

• SGLT2 inhibitors promote the renal excretion 
of glucose and thereby modestly lower 
elevated blood glucose levels in patients with 
type 2 diabetes (mean reductions in Hb A1C 
compared with placebo ranging between 0.4 
to 1.1 percent).

20

Marx N and McGuire DK. Sodium-glucose cotransporter-2 inhibition for the reduction of cardiovascular events in high-risk patients with diabetes 

mellitus. 

Eur Heart J 2016.



Effects of the SGLT2 inhibitors

GLUCOSE LOWERING PROPERTIES

- increase urinary glucose excretion, reducing plasma glucose levels (glucose-dependent and insulin-independent)
- increase sodium excretion and reduce plasma volume due to glucose osmotic diuretic effects and natriuresis 
- may improve insulin sensitivity 
- increase glucagon secretion from a-cells in the pancreatic islet

BEYOND GLUCOSE CONTROL

- Induce a negative energy balance with an average weight-reduction of 2 - 3 kg 
- reduce blood pressure (systolic in a range of 3 - 5 mmHg and diastolic 2 - 3 mmHg)
- directly affect the tubulo-glomerular feedback mechanism in the kidney
- mildly increase both LDL-C and HDL-C 

21

Marx N and McGuire DK. Sodium-glucose cotransporter-2 inhibition for the reduction of cardiovascular events in high-risk patients with diabetes 

mellitus. Eur Heart J 2016.

SIDE EFFECTS:

Urinary tract
infections

Genital infections



EFFETTI PLEITROPICI CV degli SGLT2-I
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CANVAS STUDY



CANVAS STUDY







SGLT2 Inhibitor Effects and Potential CV Impact

28

Inzucchi SE, et al. Diab Vasc Dis Res 2015;12:90–100 

Reductions 
in blood pressure

Improved endothelial 
function to reduce arterial 

stiffness

Small increases in HDL-
cholesterol and reduced 

TG

Reductions in urinary 
albumin excretion 

Reductions in 
uric acid

Weight loss and reduced 
visceral fat

Potential effects 

of SGLT2 

inhibitors on CV 

risk factors



Primary composite endpoint: conventional therapy (44%) and intensive therapy (24%).
* Death from CV causes, non-fatal MI, CABG, PCI, non-fatal stroke, amputation, or surgery for peripheral atherosclerotic artery disease 

STENO-2: la gestione multifattoriale riduce significativamente il rischio di eventi CV

• Studio interventistico su diversi fattori di rischio e di confronto tra trattamento convenzionale vs intensivo in una
popolazione con diabete di tipo II e ad alto rischio

Conventional treatment was
adminstered in accordance with 
national guidelines

Intensive therapy: 

stepwise implementation of 
behaviour modification and 
pharmacological therapy involving 
strict treatment goals that targeted 
hyperglycaemia, hypertension, 
dyslipidaemia, and 
microalbuminuria, with secondary 
prevention of CVD with aspirinP
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= 5.5-6.0 years + 7.8 years’ follow up

Gaede P, et al. N Engl J Med. 2003;348:383-93.  
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Potential mechanisms mediating a beneficial effect of 

GLP-1 RAs on reducing CV events.

Nauck et al. Circulation. 2017;136:849–870



ELIXA

EXSCEL 

LEADER

HARMONY 

SUSTAIN 6

PIONEER 6



REWIND 





In prevenzione 
primaria: SGLT2i, 
GLP1 RA, DPP4i 
e TZD sono 
scelta 
preferenziale

In prevenzione 
secondaria: 
SGLT2i, GLP1 
RA sono scelta 
preferenziale

Le linee guida chiariscono con puntualità come le terapie innovative (SGLT2i e GLP1 RA in 
primis) siano da preferire in qualsiasi setting terapeutico.



-Glicemia discontinua

-A richiesta

-Glicemia capillare

-Senza allarmi

-Senza frecce di tendenza

-Senza grafico della glicemia

-Glicemia continua

-Senza richiesta

-Glicemia interstiziale

-Con allarmi

-Con fecce di tendenza

-Con grafico della glicemia



L’AGP fornisce informazioni non visibili con HbA1C

Dunn TC, Hayter GA, Doniger KJ, Wolpert HA. J Diabetes Science and Tech 8(4), 2014.

Quattro donne con diabete T1, terapia CS II, A1c = da 

7,6 a  7.7% (da 60 a  61 mmol/mol)











Davies M et al. Diabetologia. 2018 

Dec;61(12):2461-2498


