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Estimated number of people with diabetes worldwide 
and per region in 2015 and 2040 (20-79 years)

IDF Diabetes Atlas · Seventh Edition 2015 



Top ten countries/territories for number of
adults with diabetes

IDF Diabetes Atlas · Seventh Edition 2015 



Proportion and number of people (20-79 years) 
living with diabetes who are undiagnosed, 2015

IDF Diabetes Atlas · Seventh Edition 2015 



Proportion (%) of people who died
from diabetes before the age of 60

IDF Diabetes Atlas · Seventh Edition 2015 



Increasing 
development 

and wealth is 
correlated 

with 
decreasing 

early 
mortality

due to 
diabetes



Diabetes is more than a health 
issue and requires concerted 
policy action across many sectors





IDF 2010
IDF treatment algorithm for people with T2D



or

or

or
A1c <7%

Lifestyle measures

Metformin

Sulphonylurea

Basal insulin or 
pre-mix insulin

Basal + meal-time 
insulin

α-glucosidase inhibitor or
DPP-4 inhibitor or
thiazolidinedione

Basal insulin, or pre-mix 
insulin (later basal + 
meal-time)

GLP-1 agonist

Sulphonylurea or
α-glucosidase inhibitor

α-glucosidase inhibitor or 
DPP-4 inhibitor or
thiazolidinedione

Metformin 
(if not first line)

Then, at each step, if not to target (generally HbA1c <7.0%)

Consider first line

Consider second line

Consider third line

Consider fourth line

Usual approach
Alternative approach

IDF Treatment Algorithm for People with Type 2 Diabetes. Available at: http://www.idf.org/treatment-
algorithm-people-type-2-diabetes. Last accessed October 2015. 

http://www.idf.org/treatment-algorithm-people-type-2-diabetes


Pozzilli P et al. Diabetes Metab Res Rev 2010;26:239244.

ABCD: age, body weight, complications and duration of disease

Physician should choose drug according to patient’s risk of weight gain, hypoglycaemia, cardio-
renal complications

Class
Effect on body 

weight
Risk of hypoglycaemia

Cardio-renal 
complications: 

contraindications

Metformin Weight loss
Negligible as 
monotherapy

Moderate renal 
failure; heart failure

GLP-1 analogues Weight loss
Negligible as 
monotherapy

Severe renal failure

DPP-4 inhibitors Neutral
Negligible as 
monotherapy

Severe renal failure

Glucosidase inhibitors Neutral
Negligible as 
monotherapy

Severe renal failure

Thiazolidinediones Weight gain
Negligible as 
monotherapy

Renal failure; heart 
failure (class III or IV)

Insulin analogues: 
Rapid-acting 
analogues
Long-acting analogues

Weight gain
(rapid-acting>
long-acting)

High risk
Minimal risk

Sulphonylureas Weight gain
Minimal to significant 
(depending on agent)

Moderate renal 
failure

Glinides Weight gain Minimal/moderate

<6 <6.5 <6.5 6.5–7 <7 7–8

HbA1c ≥%

HbA1c <9%

Metformin

Insulin
treatment

Age

Complications or
disease duration
>10 yrs (micro and/ 
or macro)

HbA1c (%)

Young Middle aged Elderly

– + – + – +

At presentation
Add-on therapy to metformin

Mild hyperglycaemia Severe hyperglycaemia

Strategy Glycaemic goal
Time frame to reach 

glycaemic goal
Definition Type of intervention Definition Type of intervention Principles in selecting interventions Drugs excluded

ABCD
Individualised

<6–8%
Individualised 3–12 months A1c <9%

Lifestyle + 
metformin

A1c ≥9% Insulin
Age; body weight; complications; 

diabetes duration
–

A

D

B C

The A1c and ABCD of glycaemia management in 
T2D: a physician’s personalised approach



3–6 months

Diabetes treatment algorithm from the Diabetes Current Care 
Guideline. Working group set up by the Finnish Medical Society 

Duodecim and the Finnish Society of Internal Medicine

Not order of preference, no long-term experience
*No long-term experience
Glucose-lowering effect of different oral medications is rather similar

Early diabetes
Chronic diabetes, 
>10 yrs

Morbid obesity Elderly patient
Transport 
occupation

Impaired kidney 
function

Degree of 
hyperglycaemia

Marked/asymptomatic

Mild/asymptomatic >6.5% >6.5%

>7%

DM2

DM1

HbA1c >6.5%

Recent diagnosis
Efficacy and tolerability of 
treatment

Lifestyle 
assessment/intervention + 
metformin

Insulin replacement 
therapy

2. Drug
Glinide
Gliptin*
TZD
Sulphonylurea

3. Drug
Glinide
Gliptin*
TZD
Sulphonylurea

Injection
treatment
Meal insulin
Basal insulin
Mixed insulin
GLP1-agonist*

Intensified 
insulin 
treatment

Lifestyle changes and continue metformin

Available at: www.terveysportti.fi/xmedia/ccs/varhainen_diabetes_en.html. Last accessed October 2015.

http://www.terveysportti.fi/xmedia/ccs/varhainen_diabetes_en.html


Use with caution

SU/GLN !

Colesevelam ✓

BCR-QR  ✓

DPP4-I  ✓

Basal insulin  !

GLP-1 RA  ✓

DPP4-I  ✓

TZD   !

SGLT-2**  !

Monotherapy*

American Association of Clinical Endocrinologists 
(AACE) treatment guidelines

Lifestyle modification 
(including medically assisted weight loss)

Entry HbA1c<7.5% Entry HbA1c≥7.5% Entry HbA1c≥9.0%

No symptoms Symptoms

Dual therapy Insulin
±

other agents 
Triple therapy

Add or intensify insulin

Progression of disease
*Order of medications listed are a suggested hierarchy of usage.
**Based on data from Phase 3 clinical trials. 

✓ Metformin

✓ GLP-1 RA

✓ DPP4-i

✓ α-GI

SGLT-2**

TZD

SU/GLN

If HbA1c >6.5%  
in 3 months, 
add second drug 
(dual therapy)



MET or 
other 
first-
line 

agent

If not at goal in 
3 months, proceed 
to triple therapy 

Dual therapy*

+

SU/GLN !

Colesevelam ✓

BCR-QR ✓

DPP4-I ✓

Basal insulin      

GLP-1 RA ✓

DPP4-I ✓

TZD    !

SGLT-2**    !

MET or 
other 
first-
line 

agent

If not at goal in 
3 months, proceed  
to or intensify 
insulin therapy 

Triple therapy*

+

!

Few adverse events or 
possible benefits✓

Available at: https://www.aace.com/publications/algorithm Last accessed October 2015.

https://www.aace.com/publications/algorithm


Inzucchi SE et al. Diabetes Care 2015; 38:140149.





http://www.gidm.it/index.htm


5 CAPILLARIZZAZIONI NAZIONALI
per il formazione di 150 medici



1Salti I, et al. Diabetes Care 2004;27:2306–11;
2Al-Arouj M, et al. Diabetes Care 2010;33:1895–902

EPIDIAR study: 

il Ramadan aumenta il rischio
di episodi severi sia di ipoglicemia che di iperglicemia nel diabete 2 
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7.5-fold increase* 5-fold increase

P<0.0001 P<0.0001

EPIDIAR = EPIdemiology of DIAbetes and Ramadan; T2DM = type 2 diabetes mellitus 

11,173 pazienti con diabete tipo 2
78.7% hanno scelto di digiunare almeno 15 giorni durante il mese Ramadan

Rischio aumentato di ipoglicemie durante il mese
Ramadan

Rischio di iperglicemie aumentato durante il mese
ramadan

Pre-Ramadan During Ramadan

†Events requiring hospitalization in overall population with T2DM; ‡compared with previous months 
* There was a 7.5 fold difference  of hypoglycaemia in overall population fasting during Ramadan. For patients who fasted for > 15 days difference was, 6.7 fold



Grande variabilità
inter e intra individuale

correlata al momento della 
giornata, al tipo di alimenti 
introdotti, alle modifiche di 
terapia



CGMS in RAMADAN

Non Fasting

Fasting





Diabetes and Ramadan Practical 
Guidelines

• Epidemiology of diabetes and Ramadan fasting
• Physiology of Ramadan 
• Stratification of individuals with Diabetes before Ramadan
• Diabetes and Ramadan: a medico-religious perspective
• Pre-Ramadan education
• Ramadan Nutrition Plan (RNP) for patients with diabetes
• Management of diabetes during Ramadan
• Identifying and overcoming barriers to Guideline 

implementation
• Summary of the response of Egypt’s Mofty to diabetes and 

Ramadan risk categories religious ruling (Arabic and 
English)



I farmaci



T2D treatment based upon 
pathophysiology

• Decrease insulin resistance (liver, skeletal muscle, 
adipose tissue)

• Re-establish an appropriate insulin secretion 
profile  
– Sufficient basal secretion

– Appropriate post-prandial secretion (especially in the 
early 
phase after meal)

• Counteract lipotoxicity

• Decrease glucotoxicity



Hyperglycemia
Increased
Glucagon
Secretion

Islet-a cell

Decreased
Insulin

Secretion

Neurotransmitter
Dysfunction

Increased
HGP

Decreased
Glucose Uptake

Increased
Glucose
Reabsorption

Decreased
Incretin Effect

Increased
Lipolysis

The pathophysiology of diabetes

De Fronzo RA. Diabetes 2009;58:773-795



Ipertensione & diabete:
classi di farmaci negli USA nel corso degli ultimi 50 anni

Insulina
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Sulfaniluree

Biguanidi

Inibitori dell’α-glucosidase

Tiazolidinedioni

Glinidi

Agonisti del recettore
GLP-1

DPP-4- inhibitori
Amilinomimetici

Biguanidi

Sequestranti degli
acidi biliari

Dopamino agonisti

SGLT2-
inibitori

Diuretici

Bloccanti del recettore
dell’angiotensina II

ACE inhibitoriBloccanti dei canali
del Ca+

β- bloccanti

α-2 agonisti
centrali

α-1 bloccanti
periferici

Bloccanti
del neurone
adrenergico

Inibitori
della renina

Vasodilatori



Glucose 
dependent

GLP-1 mimetics                   
Exenatide, Liraglutide, 
Lixisenatide

-Glucosidase 
inhibitors    

Acarbose, Miglitol, 
Voglibose

DPP-4 inhibitors                   
Sitagliptin, Vildagliptin,                     
Saxagliptin, Linagliptin, Alogliptin

Glucose 
independent

Exogenous 
insulin

Glinides

Sulphonylurea

Metformin

Pioglitazone

Inhibition of glucose 
reabsorption

Insulin resistance Insulin secretion

SGLT2-Inhibitors

Dapagliflozin, Canagliflozin, 
Empagliflozin

Options for antidiabetic treatment

Inhibition of renal 
glucose reabsorption                      



The ideal drug

• Efficacy

• Safety

• Other Clinical Advantages

• No/Few Adverse Effects

• Reasonable Cost/Value



Ramadan





HE = hypoglycaemic event; T2DM = type 2 diabetes mellitus; CI = confidence interval; SU  = sulphonylurea; DPP4 = dipeptidyl peptidase 4
Hypoglycaemic events defined as plasma glucose measurement <3.5 mmol/L with or without symptoms .*Hypoglycaemia was the only adverse event monitored
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Episodi ipoglicemici in pazienti diabetici in Ramadan trattati con 
vildagliptin vs glicazide in add on a metformina

7,7
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Between groups difference –53.8% (95% CI: –74.9 to –26.3); P<0.001

Devendra D et al. Int J Clin Pract 2009;63:1446–50

UK observational study in patients with T2DM fasting during Ramadan (baseline HbA1c >8.5%) 
treated with metformin in addition to the DPP4 inhibitor, vildagliptin or gliclazide 

*Total number of HEs was 24 with gliclazide and 2 with vildagliptin, one severe HE with gliclazide & none with vildagliptin

Vildagliptin (n=26) SU‡ (n=26)

‡ SU = Sulfonylurea (gliclazide)
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–0.5; P=0.0262

–0.4 (NS)

0.2

0.0

–0.2

–0.4

–0.6

0.1 (NS)

Vildagliptin 
(n=20)

SU‡

(n=32)
Between-group 

difference

HbA1c reduction for vildagliptin vs. gliclazide pre- to post Ramadan; between-
group difference −0.5% (P=0.0262)

Prospective observational study of up to 16 weeks duration in 72 fasting Muslim patients with T2DM observed in UK clinical practice, receiving vildagliptin or SU as an add-
on treatment to metformin; per protocol set with pre- and post Ramadan HbA1c  assessments, HbA1c; safety set, AEs and SAEs. 
‡ SU = Sulfonylurea (gliclazide); VECTOR= Vildagliptin Experience Compared To gliclazide Observed during Ramadan; AE = adverse event; SAE = severe adverse event; NS = 
non-significant difference pre- to post Ramadan

Hassanein M et al. Curr Med Res Opin 2011;27:1367–74

VECTOR study: 
variazioni HbA1c in pazienti diabetici in Ramadan 

trattati con vildagliptin vs glicazide in add on a metformina

• Mean number of missed doses was lower with vildagliptin  (mean between-group difference –7.4; P=0.0204)

• Body weight remained unchanged in both groups



▪ The mean number of missed doses was 
markedly lower with Vildagliptin than 
with gliclazide (0.2 vs 7.6; between-
group difference −7.4 doses; p = 0.0204)

▪ On average, patients had 7 fold more    
missed doses with gliclazide than 
Vildagliptin 

▪ Only 1 patient in the Vildagliptin group 
missed at least one dose, compared with 
10 patients in the SU group

▪ There were a total of 4 missed doses in 
the Vildagliptin arm versus 266 in the SU 
arm

Hassanein M et al. Curr Med Res Opin 2011;27(7):1367-74

VECTOR Study: 
Aderenza alla terapia nei due gruppi
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n/N = 36/669 63/351 38/198  21/66 1/8

Vildagliptin

19.2

31.8

12.5

Glimepiride Gliclazide Glibenclamide Glipizide

Patients (%) with ≥1 hypoglycaemic event

VIRTUE:
i risultati migliori sulle ipoglicemie

per vildagliptin sono indipendenti dalle sulfoniluree impiegate

Safety set. SU = sulphonylurea

Post hoc descriptive analysis. 

Al-Arouj M. et al, International Journal of Clinical Practice 2013



Estremo Oriente



β Cell Dysfunction Versus Insulin Resistance in the 
Pathogenesis of Type 2 Diabetes in East Asians

Insulin response to oral glucose
tolerance Insulinogenic Index and HOMA- IR

Yabe D et al. Curr Diab Rep (2015) 15: 36



A comparison of insulin secretion and insulin sensitivity
between East Asians and Northern Europeans

Young Min Cho J Diabetes Invest 2015; 6: 495–507



Allele frequency of genetic variants associated
with incretin biology in Europe and East Asia

Young Min Cho J Diabetes Invest 2015; 6: 495–507



Comparisons of postprandial circulating glucagon-like peptide-1 and glucose-
dependent insulinotropic polypeptide concentrations according to glucose

tolerance statuses in East Asians

Young Min Cho J Diabetes Invest 2015; 6: 495–507



Adapted from 1Nauck MA, et al. Diabetologia 1993;36:741–744; 2Larsson H, et al. Acta Physiol Scand 1997;160:413–422; 3Nauck 
MA, et al. Diabetologia 1996;39:1546–1553; 4Flint A, et al. J Clin Invest 1998;101:515–520; 5Zander et al. Lancet 2002;359:824–830.

GLP-1 secreted upon 

the ingestion of food

1. β-cell:
Enhances glucose-

dependent insulin secretion 

in the pancreas1

3. Liver:

reduces hepatic glucose 

output2

2. α-cell:
Suppresses postprandial

glucagon secretion1

4. Stomach:
slows the rate of 

gastric emptying3

5. Brain:
Promotes satiety and 

reduces appetite4,5

1. Nauck MA, et al. Diabetologia 1993;36:741–744; 

2. 2. Larsson H, et al. Acta Physiol Scand 1997;160:413–422; 

3. 3. Nauck MA, et al. Diabetologia 1996;39:1546–1553; 

4. Flint A, et al. J Clin Invest 1998;101:515–520; 5. Zander et al. Lancet 2002;359:824–830

GLP-1=glucagon-like peptide-1

GLP-1 effects in humans: understanding 
the natural role of incretins



Summary of the meta-analyses comparing the efficacy
of incretin-based therapy in Asians and non-Asians

Young Min Cho J Diabetes Invest 2015; 6: 495–507



Changes in dietary pattern in East Asian 
countries and United States of America



Bischoff, H. Clin Invest Med 1995;18:303–11.

Colazione Pranzo Cena
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– Acarbosio

+ Acarbosio

8 9 10 11 12 13 14 15 17 18 19 20

150

140

120

100

80

Periodo della giornata

Acarbosio riduce l’iperglicemia post-prandiale
ritardando l’assorbimento intestinale del glucosio



Profili glicemici in relazione ai 
diversi tempi di assunzione di 
acarbose o placebo rispetto ad 
un pasto standard. La 
significatività statistica si 
riferisce alla AUC (area sotto la 
curva).

L’assunzione di acarbosio deve 
avvenire all’inizio del pasto. 
L’assunzione 30’ prima del 
pasto comporta una riduzione 
dell’efficacia del 50%.

Rosak C et al Diabetic Medicine 12: 979-984, 1995

Effetto del tempo di somministrazione di 
acarbosio sulla glicemia postprandiale 



✓ Class of drugs for type 2 diabetes mellitus treatment

✓ They act primarily by increasing insulin sensitivity (insulin-
sensitizing drugs )

✓ Synthetic small molecule activators of peroxisome
proliferator-actived receptor ϒ (PPAR-ϒ) that contain a
thiazole-2,4-dione (thiazolidinedione, TZD) functional group

Pioglitazone Troglitazone

Rosiglitazone

Thiazolidinedione

Thiazolidinediones (TZD)



PPAR-ϒ-dependent mechanism

Terapeutic mechanisms of TZD in diabetes type 2

PPAR-ϒ-independent mechanism

TZD binds and activates the canonical target PPAR-ϒ

TZD interacts with non-PPAR-ϒ targets:

• Family of mitochondrial iron-sulfur proteins, the NEET family (CISD1-2)

Effects on  transcriptional regulation of genes
involved in lipid and glucose metabolism

Effects on mitochondrial function/energetic metabolism

• Complex of mitochondrial Pyruvate Carrier (Mpc1-2) 

(Wright et al., Mol endocrinol 2014) 



Theapeutic effects of TDZ-induced
activation of PPAR-ϒ

TZD –induced activation of PPAR-ϒ in type 2 diabetic patients results in:

✓ decrease in the levels of circulating free  fatty acids and increase in lipid
storage in adipocytes

✓ increase in insulin sensitivity of adipocytes, muscle and liver

✓ decrease in insulin resistance

✓ enhacement in insulin signaling cascade

Soccio et al., Cell Metab. 2014



Glucotoxicity Lipotoxicity

Inflammation Oxidant stress

Insulin Resistance

Islet Amyloid Polypeptide 

Insults to the Beta-Cell

E. Bonora, NMCD 2008; 18: 74-83



Glucotoxicity Lipotoxicity

Inflammation Oxidant stress

Lifestyle
Acarbose
Metformin
SU & Glinides
Glitazones
Incretin system drugs
Insulin

Lifestyle
Metformin
Glitazones
RAS inhibitors
Statins

Lifestyle
Metformin
Glitazones
RAS inhibitors
Statins

Lifestyle
Metformin
Orlistat
Glitazones

Insulin Resistance

Lifestyle
Metformin
Glitazones

Islet Amyloid Polypeptide 

Glitazones

Protecting the Beta-Cell from Insults

E. Bonora, NMCD 2008; 18: 74-83



Genovese S et al. Adv Ther 2013; 30 (2) 190-202

Effect of Pioglitazone Versus Metformin on 
Cardiovascular Risk Markers in Type 2 Diabetes 



Genovese S et al. Adv Ther 2013; 30 (2) 190-202



Long-term efficacy (104 wks) of pioglitazone + 
metformin versus gliclazide + metformin

QUARTET
Charbonnel B, et al. Diabetologia 2005

PIO + MET

SU + MET

PIO + MET

SU + MET



The ideal/personalized drug 

• Efficacy 

• Safety

• Other Clinical Advantages

• No/Few Adverse Effects

• Reasonable Cost/Value


