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Diabetes: A global emergency
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Treating type 2 diabetes and its complications 

creates major economic burdens

In 2011, ~11% (~$465B) of the total 

healthcare expenditure worldwide 

was spent on treating diabetes2

In 2007, only 10.6% of US 

expenditure on managing diabetes 

was on diabetes medication3

Based on an exchange rate of 1 Euro = 1.4156 US dollars. Exchange rate as of 30 Oct 2011.
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La terapia del diabete è «treat to target»



Ma i target vanno 
personalizzati… 
“early” è diverso da 
“late”

EARLY

EARLY



1977–1991

Randomisation

2007

(30 years)

10-year post-trial follow-up

(non-interventional)

UKPDS original results:

Intensive vs. conventional treatment

12%*

25%*

16%

1997

(20 years)

Any diabetes-related endpoint

Myocardial infarction

Microvascular disease

9%*

24%*

15%*

Adapted from Holman et al, N Engl J Med, 2008;359:1577–89

UKPDS Study Group, Lancet, 1998;352:837–53

In type 2 

diabetes, improvements in 

glycaemic control reduce the 

risk of early and late 

complications

Good early glycaemic control 

matters:

*p<0.05; intensive vs. conventional treatment



Canada 7.36-8.7%11

Latin America   7.6%1

US 7.2%7

China     9.5%11

India       8.7-9.6%9,11

Japan     7.05-9.6%11

Korea     7.9-8.7%4

Russia    9.6%11

Spain 9.2%8

Sweden 8.7%3

Turkey    10.6%3

UK 8.510-9.8%2

Germany 8.42-9.2%8

Greece 8.911-9.7%3,8

Italy 8.4%11

Poland 9.0%11

Portugal 9.7%3

Romania 9.9%3
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Nessun paese raggiunge i target desiderati



Rossi C, Manicardi V et al., Diabetes Care 2013



1.Complessità della cura 
2.Inerzia terapeutica e scarsa 

aderenza 
3.Complessità del paziente
4.Perché i target sono difficili da 

raggiungere e….
5. mantenere
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Standard Italiani per la cura del diabete 2016
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IFG, impaired fasting glucose
Adapted from Bergenstal et al. Endocrinology. Philadelphia, PA: WB Saunders Co; 2001:821–35



Durata del controllo glicemico: 
Tempo alla HbA1c > 7% (ADOPT)

Kahn SE et al. NEJM  2006; 355: 2427–2443



Standard Italiani per la cura del diabete 2016



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.

T2D is a dysregulation of glucose homeostasis characterized by 
persistent hyperglycaemia, impaired β-cell function and insulin 

resistance1–3

15

Type 2 
Diabetes

Impaired β-cell 
function

Persistent 
hyperglycaemia

Insulin 
resistance

Sulphonylureas
Glinides

Metformin
Pioglitazone

Insulin
Acarbose



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

From the triumvirate to the ominous octet: 
a new paradigm for the treatment of T2D1,2

Hyperglycaemia
Islet α-cellIncreased

glucagon
secretion

Decreased 
incretin effect

Increased
hepatic
glucose

production

Decreased
insulin secretion

Increased 
lipolysis

Increased 
glucose 
re-absorption

Decreased 
glucose 
uptake

Neurotransmitter
dysfunction

DPP4-i
GLP-1RAs SGLT-2 i







1.Complessità della cura 
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3.Complessità del paziente
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Met, metformin; OAD, oral antidiabetic drug; SU, sulphonylurea
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8% HbA1c target

7% HbA1c target

Avoidable glycaemic burden = time remaining 

on therapy after exceeding HbA1c target

Modified by Brown et al, Diabetes Care, 2004;75:1535–40 “The burden of treatment failure in type 2 diabetes”

Intensification of glucose-lowering treatment is 

delayed despite OAD failure



Proporzione di pazienti in monoterapia con metformina con valori di HbA1c ≤ 7,0% o > 
8,0% nel periodo compreso fra i due anni precedenti e i due anni successivi al cambio di 
terapia.

• 70% del campione al momento del cambio di terapia fuori target
• 18,1% dei pazienti HbA1c > 8,0% un anno prima del cambio di terapia  e 14% due anni prima 
• Oltre 45% HbA1c > 7% nei due anni

• Dopo il cambio di terapia: 51% soggetti a target sia dopo un anno sia dopo due anni . Tuttavia, circa la 
metà del campione non raggiunge i target raccomandati e il 49% dei pazienti dopo due anni non sono a 
target

Cambio terapiaPrima Dopo 



9.5

Total burden =        (G1 – K), where t indicates the number of months elapsed since diagnosis or treatment initiation;

T = number of months elapsed when a successor treatment is initiated;

G = actual or interpolated value of HbA1c in month t; and K is the base from which burden is calculated (in this example, K = 8.0).
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Tutto questo comporta che vi sia un periodo più o meno lungo di Glycaemic 

burden associated with clinical inertia 

( mancata intensificazione della terapia nonostante una indeguata riposta)

Brown et al, Diabetes Care, 2004;27:1535–1540



IPERGLICEMIA IPOGLICEMIA

SCILLA CARIDDI



Hypoglycaemia is a barrier to 

effective glycaemic management 

• High levels of concern over hypoglycaemia

• 60% of patients experienced a hypoglycaemic event in the past 12 months

• 76% of patients said that hypoglycaemia is one of the most fearful parts of 

having diabetes

• 74% of physicians would treat patients’ diabetes more ambitiously if there was 

no concern over hypo events

Peyrot et al. Diabetes Care 2010;33:240–5; Peyrot et al. 

Diabetes 2011;60(Suppl. 1):A225 





Appropriate treatment in 
elderly patients

Standard Italiani per la cura del diabete 2014
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Leiter et al, Can J Diabetes, 2005;29:186–92

Fear of hypoglycaemia reduces patient adherence 

and may affect glycaemic control



Più bassa rate di 
sospensione con 
terapie che non 
provocano 
ipoglicemia rispetto 
a terapie a rischio di 
ipoglicemia

Met+ Sita

Met+ SU



Aims
The risk of hypoglycaemia may differ among sulphonylureas (SUs), but evidence from head-to-head

comparisons is sparse. Performing a network meta-analysis to use indirect evidence from randomized

controlled trials (RCTs), we compared the relative risk of hypoglycaemia with newer generation SUs when

added to metformin.

Methods
A systematic review identified RCTs lasting 12–52 weeks and evaluating SUs added to inadequate

metformin monotherapy (≥1000 mg/day) in type 2 diabetes. Adding RCTs investigating the active

comparators from the identified SU trials, we established a coherent network. Hypoglycaemia of any

severity was the primary end point.

Results
Thirteen trials of SUs and 14 of oral non-SU antihyperglycaemic agents (16 260 patients) were included. 

All reported hypoglycaemia only as adverse events. Producing comparable reductions in HbA1C of −0.66 

to −0.84% (−7 to −9 mmol/mol), the risk of hypoglycaemia was lowest with gliclazide compared to

glipizide (OR 0.22, CrI: 0.05 to 0.96), glimepiride (OR 0.40, CrI: 0.13 to 1.27), and glibenclamide (OR 

0.21, CrI: 0.03 to 1.48). A major limitation is varying definitions of hypoglycaemia across studies.

Conclusions
When added to metformin, gliclazide was associated with the lowest risk of hypoglycaemia

between the newer generation SUs. Clinicians should consider the risk of hypoglycaemia agent-

specific when selecting an SU agent.

SYSTEMATIC REVIEW

HYPOGLYCAEMIA WHEN ADDING SULPHONYLUREA TO METFORMIN: A 
SYSTEMATIC REVIEW AND NETWORK META-ANALYSIS

Stig Ejdrup Andersen, Mikkel Christensen

Volume 82, Issue 5; November 2016; Pages 1291–1302

http://onlinelibrary.wiley.com/doi/10.1111/bcp.v82.5/issuetoc


L’ipoglicemia è frequente con le sulfoniluree

•*Hypoglycemia: fingerstick blood glucose measurement 50 mg/dL (2.75 mmol/L) 

•1. Glucovance [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2004. 2. UKPDS Group. Lancet
1998; 352: 837–853. 3. Draeger KE, et al. Horm Metab Res. 1996; 28: 419–425. 4. McGavin JK, et al. Drugs 2002;

62; 1357–1364. 5. Metaglip [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2002 

Sulfonylureas
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Meta-analisi sull’incidenza di ipoglicemia con i diversi 
farmaci ipoglicemizzanti

Bolen S Ann Int Med 2007; 147:386-99Bolen S Ann Int Med 2007; 147:386-99
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Management of Hyperglycemia in 

Type 2 Diabetes: A Patient-Centered 

Approach

Position Statement of the American Diabetes Association 
(ADA) and 

the European Association for the Study of Diabetes 
(EASD)

Diabetes Care 2012;35:1364–1379

Diabetologia 2012;55:1577–1596



Appropriate hypoglycaemic treatment  according to patient 
clinical characteristic and lifestyle 

•HbA1c

•FBG

•PPG

•Durability

Glucose Control

• Age 
• Sex
• Ethnic group
• Diabetes  
duration

• Psychiatric   
disorders 

• Others

Lifestyle/Frailty/ 
Hypoglycaemia

• Normal 

• Overweight/  
Obesity

• Sarcopeny

BMI / Waist

• Hypertension
• Dyslipidemia
• Osteoporosis
• Cancer
• NAFLD/ Liver
• Respiratory 
diseases

• Others 

Co-morbidities

• CVD
• DKD
• Neuropathy
• Retinopathy

Long-term 
complications
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Most therapies result in weight gain over time





54,1

9,9

24,9

11,1

No MAU, GFR>60 No MAU, GFR<=60

MAU, GFR>60 MAU, GFR<=60

GFR and Micro/macroalbuminuria in T2DM subjects in the 
Annali AMD Initiative

De Cosmo S, Viazzi F, Pacilli A, Giorda C, Ceriello A, Gentile S, Russo G, Rossi MC, Nicolucci A,  Guida P,Di Bartolo 

P,Pontremoli R and the AMD-Annals Study Group. Nephrol Dial Transplant (2015) 0: 1–8; doi: 10.1093/ndt/gfv101

I dati raccolti nel corso della normale pratica clinica da 251 Servizi 
di Diabetologia diffusi sull’intero territorio nazionale

415.346 soggetti con diagnosi di diabete di tipo 2 (DM2) sono 
stati visti nel corso dell’anno 2009. 

I dati raccolti mediante cartella clinica informatizzata e
costituzione del File Dati AMD.



Mild CKD 
GFR 60-89 

ml/min

Moderate CKD 
GFR 30-59 

ml/min

Severe CKD 
GFR 15-29 

ml/min

GFR <15 
ml/min o 
dialysis

Sitagliptin 100 mg/die 50 mg/die 25mg/die 25mg/die

Vildagliptin 50 mg x2/die 50 mg/die 50 mg/die 50 mg/die

Saxagliptin 5 mg/die 2.5 mg/die 2.5 mg/die 2.5 mg/die

Linagliptin 5 mg/die 5 mg/die 5 mg/die 5 mg/die

Alogliptin 25 mg/die 12.5 mg/die 6.25 mg/die 6.25 mg/dl

Exe BID yes 5 µg x2/die no no

Exe LAR yes no no no

Liraglutide yes yes no no

Lixisenatide yes caution no no

Canagliflozin yes no * no no

Dapagliflozin yes no no no

Empagliflozin yes no* no no





I più comuni effetti collaterali 
degli ipoglicemizzanti 
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CVD Safety RCTs



All cause CVD

CHD HF
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 Uno studio miliare su reperti autoptici di pancreas ha infatti riportato 
una  perdita del 40% della massa β-cellulare nei soggetti con ridotta 
tolleranza glucidica (IGT) e una perdita di oltre il 60% in quelli affetti da 
diabete (T2DM).

Butler AE, et al., Diabetes 2003

La funzione β-cellulare è ridotta nel diabete di tipo 2
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Adapted from Bergenstal et al. Endocrinology. Philadelphia, PA: WB Saunders Co; 2001:821–35
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Figura 1 - Meccanismi alla base della disfunzione β-cellulare e risposta della β-cellula agli stressors.

Meccanismi alla base della disfunzione beta cellulare nel DM2
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La funzione β-cellulare si riduce nel tempo

La VELOCITA’  di 
PROGRESSIONE del deficit 
beta cellulare è molto 
variabile e potenzialmente 
influenzata da diversi 
fattori genetici, clinici, 
metabolici, legati allo stile 
di vita e/o dalle diverse 
terapie ipoglicemizzanti.

IDENTIFICARE questi fattori è un passaggio necessario per
migliorare gli outcomes delle attuali terapie sul diabete.



PI/I ratio quartiles

Variables I°
0.485

II°
0.486-0.80

III°
0.81-1.355

IV°
>1.355

P

Diet alone (%) 8.1 3.9 7.4 2.4 -

Metformin (%) 84.7 85.0 83.6 83.1 -

SU (%) 29.0 26.0 37.7 47.6 <0.0001

Glinides (%) 10.5 11.8 15.6 26.6 <0.0001

Secretagog. (%) 37.9 37.0 53.3 71.0 <0.0001

TZDs (%) 8.9 9.4 13.1 8.1 -

Acarbose (%) 0.8 1.6 4.1 2.4 -

BP Drugs  (%) 76.5 71.0 70.1 72.6 -

Lipid-drugs (%) 59.0 70.4 64.1 60.9 -

Aspirin (%) 39.8 47.2 44.7 58.5 0.03

Current therapies  according to quartiles of 
proinsulin/insulin (PI/I) ratio in total 

population and by gender. 

Factors associated with beta-cell dysfunction 
at univariate and multivariate analyses

Male gender< OR 1.8; 95% CI, 1.1-2.9

Secretagogues OR 4.20; 95% CI, 2.55-6.91





Ridotta massa beta cellulare in pazienti diabetici in 
trattamento con dieta, insulina o sulfaniluree





Effetti della monoterapia con 
metformina, sitagliptin

e pioglitazone sui valori di PI/I Ratio

J. Lu, PLOS ONE 2013

Effetti dei GLP-1 RAs 
sulle beta- cellule

Visboll T., Diabetes, Obesity 
and Metabolism 2009

http://onlinelibrary.wiley.com/doi/10.1111/j.1463-1326.2009.01073.x/full


↑Neogenesi -cellulare

 Proliferazione -cellulare

 Ipertrofia -cellulare

 Apoptosi -cellulare

-cellula

GLP-1 stimola la rigenerazione -cellulare e aumenta la massa
cellulare nei modelli animali

Bulotta et al. J Mol Endocrinol 2002;29:347–360 
Farilla et al. Endocrinology 2003;144:5149–5158

GLP-1 increases b-cell mass in 
a genetic rat model of diabetes 

• Increased pancreatic insulin stores and beta cell mass vs. control  

• GLP-1 treatment led to a doubling of beta cell mass in 5 days.

Tourrel C. et al. Diabetes. 2002; 51:1443–1452

↑ Differenziazione -cellulare





0     6    12   18   24   30      38     46      54     62     70      78           91          104
6

6.5

7

7.5

8

8.5

9

Durability di Sitagliptin e Metformina–Studio di 

combinazione iniziale
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Sita 100 mg q.d. (n=50) Met 500 mg b.i.d. (n=64)

Met 1000 mg b.i.d. (n=87) Sita 50 mg b.i.d. + Met 500 mg b.i.d. (n=96)

Sita 50 mg b.i.d. + Met 1000 mg b.i.d. (n=105)
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Williams Herman D. Diabetes Obes Metab. 2010; 12(5):442-51 

All Patients Treated Population



Human pancreatic islet with 

extracellular amyloid deposits,

a typical finding in type 2 diabetes. 

Westermark P et al. 

Physiol Rev 2011        

Depositi di amiloide

Glucotossicità

Lipotossicità
Marchetti et al. GIDM 2009

Del Prato, Marchetti et al. Hormon Metabol Res 2004

Glucotossicità e funzione beta cellulare 



Terapia insulinica intensiva e remissione diabete 

Prevalence of participants in drug-free glycaemic remission during follow-up after 

short-term intensive insulin therapy, by study
Bars are 95% CIs.

Short-term the intensive insulin therapy in type 2 diabetes mellitus: a 
systematic review and meta-analysis
Caroline Kaercher Kramerx, MD, Prof Bernard Zinman, MD, Dr Ravi Retnakaranx, MD
The Lancet Diabetes & Endocrinology , Volume 1 , Issue 1 , 28 – 34, 2013
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the proportion of 
participants in drug-free 
remission was about:
• 66·2% after 3 months
•58·9%  after 6 months, 
•46·3% after 12 months, 
•42·1% after 24 month

http://www.thelancet.com/pdfs/journals/landia/PIIS2213-8587(13)70006-8.pdf


Ma l’indicazione alla terapia insulinica non vi è solo quando la 
funzione delle beta cellule è al capolinea



Most of 
CONSOLIDATE  
diabetes therapies 
have a high risk of 
hypoglycaemia and 
weight gain, but 
lower costs



NEW drugs have 
low hypoglycaemic 
risk, BW 
unchanged or 
lower , but they 
have higher costs

Ease of use:Oral therapy (Gliptins, SGLT-2)/ Injectable (GLP-1RAS)
No tritation (sigle dosage all, according to renal function DPP4i)

Safety profile: good for all





Periodo di osservazione 2004-2011

53.932 pazienti in monoterapia
con  metformina ha avuto un 
cambiamento di terapia



Farmaci utilizzati nello switch dalla monoterapia con metformina
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It is time for better therapies…

Thank you


