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Curva da carico orale di glucosio (OGTT): norme di esecuzione

• Da almeno una settimana:

- Dieta equilibrata con almeno 150 g/die di CHO

- Normale attività fisica

- Interruzione farmaci diabetogeni

- Non malattie intercorrenti

• Eseguire, al mattino in soggetti a riposo, seduti o distesi, a 
digiuno da almeno 10 h ma non più di 16 ore,senza fumare

• Prelievi venosi a 0 e 120 minuti   
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Curva da carico orale di glucosio (OGTT) 
Controindicazioni

• Glicemia a digiuno > 126 mg/dl

• Presenza di diabete noto

• Presenza di malattie intercorrenti in atto

• Ospedalizzazione o inattività in atto

• Contemporaneo uso di farmaci iperglicemizzanti

da: American Diabetes Association: “Medical Management of Type 1 Diabetes”, 3rd ed., Clinical Education Series, 1998
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 Population growth

 Urbanization of 
developing countries

 Aging population

 Increasing obesity

 Declining physical activity

 Caloric over-consumption

Diabetes-A Global Epidemic
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Prevalence (%) estimates of diabetes (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Number of people with diabetes (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Prevalence (%) of undiagnosed diabetes (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Number of people with diabetes (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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IDF Regions and global projections for the number of people with diabetes 
(20-79 years), 2013-2035

IDF Diabetes Atlas , Sixth edition, 2013
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Prevalence (%) estimates of diabetes (20-79 years), 2010
European Region

IDF Diabetes Atlas , Sixth edition, 2013

Subjects with Diabetes in Europe in 2010

Subjects with Diabetes in Europe by 2035
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Subjects with Diabetes in Italy in 2013

6 0 1 9, ,
263 0 01234560

Subjects with Diabetes in Italy by 2035
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844

IDF Diabetes Atlas , Sixth edition, 2013
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Prevalence (%) of Diabetes in Italy – The Casale Monferrato Study 
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FPG >140 mg/dl or 2hPG >200 mg/dl Bruno G et al. Nutr Metab Cardiovasc Dis 18: 39-45, 2008
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New cases of type 1 diabetes (0-14 years per 100.000 children per year), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Incidence of type 1 diabetes in children aged 0–14 years, by geographical 
region and over time: Estimated global incidence of T1DM, by region, in 2011

Atkinson MA et al. Lancet 383: 69–82, 2014
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Time-based trends for the incidence of type 1 diabetes in children ages 0–14 
years in areas with high or high-intermediate rates of disease

Atkinson MA et al. Lancet 383: 69–82, 2014
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 Population growth

 Urbanization of 
developing countries

 Aging population

Diabetes-A Global Epidemic
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Number of older people with diabetes (60-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Distribution by Age of Persons With Self-Reported Diabetes

NHANES III*

(n=1,026)

BRFSS†

(n=3,059)

18-44 years  6545-64 years

Saaddine JB, et al. Ann Intern Med 136:565-574, 2002

*NHANES III=Third US National Health and Nutrition Examination Survey (1988-1994)
†BRFSS=Behavioral Risk Factors Surveillance System (1995)
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Prevalence of diagnosed diabetes by age
NHANES 1988-1994 and 2005-2006

Cowie CC et al. Diabetes Care 32: 287-294, 2009
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Prevalence of diagnosed type 2 diabetes in the Casale Monferrato
study, by age group, in 1988 and 2000

Bruno G et al. Nutr Metab Cardiovasc Dis 18: 39-45, 2008
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Diabetic
retinopathy

Leading cause
of blindness

in working-age adults1

Diabetic
nephropathy

Leading cause of 
end-stage renal disease2

Stroke
1.2- to 1.8-fold 

increase in stroke3

Diabetic
neuropathy

Leading cause of    non-
traumatic lower extremity 

amputations5

Cardiovascular
disease

75% diabetic patients 
die from CV events4

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. 

Type 2 diabetes is NOT a mild disease
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Deaths attributable to diabetes (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Nature of the relationship between mean hospitalization glucose and in-hospital 
mortality (unadjusted analysis)

Kosiborod M et al. Circulation. 117:1018-1027, 2008 
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Nature of the relationship between mean hospitalization glucose and in-hospital 
mortality (adjusted analysis)

Kosiborod M et al. Circulation. 117:1018-1027, 2008 
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All-cause mortality rate among people with and without diabetes
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CVD mortality rate among people with and without diabetes
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CVD

External Causes

Diabetes-related 

Disease  Digestive Disease

Others
Neoplasms

Unknown

Brun E.et al.  Diabetes Care 23:1119-1123, 2000

N=5818 (45-96 yrs)

10-year Follow-up (1986-1996)

All-Cause Mortality in T2DM: Verona Diabetes Study

41.8%

3.4%

3.4%

10.7%
22.2%

13.9% 5.7%
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Deaths attributable to diabetes in Italy - 2010

13427 13966

27393

0

5000

10000

15000

20000

25000

30000

Men Women All

N
u

m
b

e
r

o
f 

s
u

b
je

c
ts

IDF Diabetes Atlas , 2010

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



25

18
17

10

0

5

10

15

20

25

30

Reduced Life-expectance with Diabetes
US Adults Aged 55 to 64 in 1971 to 1975 

Gu K, et al. Diabetes Care 21:1138-45, 1998

Median Life Expectance

Women Men

No Diabetes

Diabetes

Y
e

a
rs

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Mean diabetes-related health expenditure per person with diabetes (20-79 years)
(USD), 2013

IDF Diabetes Atlas , Sixth edition, 2013
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Economic Costs of Diabetes, 2007

• Cost of Diabetes Model

• Total cost of diabetes: $174 billion

– $116 billion: excess medical expenditures

• $27 billion to treat diabetes directly

• $58 billion to treat diabetes-related chronic 
complications attributed to diabetes

• $31 billion excess medical costs

– $58 billion: reduced national productivity

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Medical Expenditures Attributed to Diabetes, 2007

• Hospital inpatient care (50%)

• Diabetes medication and supplies (12%)

• Retail prescriptions to treat complications of diabetes (11%)

• Physician office visits (11%)

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Costs incurred by people with a diagnosis of diabetes in 2007

• Average annual expenditures: $11,744

– $6,649 attributed to diabetes

• On average, people with diagnosed diabetes have medical 
expenditures ~2.3 times higher than those without diabetes

– ~$1 in $5 health care dollars is spent caring for someone 
with diagnosed diabetes

– ~$1 in $10 health care dollars is attributed to diabetes

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Health resource use attributed to diabetes, 2007

Health resource

Age (years)

Total*<45 45-64 ≥65

Institutional care
Hospital inpatient days
Nursing/residential facility days

2,115
1,269

7,586
11,103

14,562
43,687

24,262
56,059

Outpatient care
Office-based physician visits
Emergency visits
Hospital outpatient and 

freestanding ambulatory 
surgical center visits

Home health visits
Hospice care days
Retail prescriptions

7,353
1,499
1,307

0
4

15,181

26,552
1,984
2,535

8,939
22

71,295

30,808
2,084
1,888

18,449
165

88,841

64,713
5,567
5,730

27,388
192

175,317

*Numbers do not necessarily sum to totals because of rounding

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Indirect costs attributed to diabetes, 2007

Cost component Productivity loss

Total cost 
attributable
to diabetes
($ billions)

Proportion 
of indirect
costs (%)

Work days absent 15 million days 2.6 4

Reduced performance at 
work

120 million days 20.0 34

Reduced productivity 
days for those not in 
labor force

6 million days 0.8 1

Permanent disability
445,000 people, 107 

million days
7.9 14

Mortality 284,000 deaths 26.9 46

Total 58.2 100

American Diabetes Association. Diabetes Care. 2008;31:596-615.

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Mortality costs attributed to diabetes, 2007

Primary cause 
of death

Total US 
deaths

Deaths attributed to diabetes

Deaths

% of
total of 

US 
deaths

Value of lost 
productivity 
(millions of 

dollars)

Diabetes 77,000 77,000 100.0 9,520

Renal disease 43,000 25,000 57.4 2,116

Cerebrovascular 
disease

155,000 59,000 37.6 3,849

Cardiovascular 
disease

739,000 123,000 16.5 11,417

Total NA* 284,000 NA* 26,902

*Total comprises mortality for reasons other than those listed here

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Economic costs of prediabetes and diabetes, 2007

• Higher medical costs: $153 billion

• Productivity loss: $65 billion

• Total cost: $218 billion+

– $174.4 billion for diagnosed diabetes

– $18 billion for undiagnosed diabetes

– $25 billion for prediabetes

– $636 million for gestational diabetes

• Total burden for each American, regardless of diabetes status: 
$700 annually

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Reducing the Burden of Diabetes

• Burden of diabetes, complications on individuals, health care 
system significant

• Much of the cost is preventable through

– Improved diet and exercise

– Prevention initiatives to reduce prevalence of diabetes, 
comorbidities

– Improved care for people with diabetes to reduce need for 
costly complications

• Understanding economic cost, major determinants of costs, 
can help inform, motivate decisions to reduce burden

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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Diabetes Care 37, Suppl.1 , 2014
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 The diagnostic test should be performed using a method certified by the

National Glycohemoglobin Standardization Program (NGSP) and

standardized or traceable to the Diabetes Control and Complications Trial

(DCCT) reference assay.

 As with most diagnostic tests, a test result diagnostic of diabetes should be

repeated to rule out laboratory error.

 If two different tests (e.g., FPG and A1C) are both above the diagnostic

threshold, the diagnosis of diabetes is confirmed. If two different tests are

available in an individual and the results are discordant, the test whose

result is above the diagnostic cut point should be repeated, and the

diagnosis is made on the basis of the confirmed test.

Diabetes Care 34, Suppl.1 , 2011
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Prevalence of retinopathy by deciles of the distribution of FPG, 
2HPG, and HbA1C in Pima Indians
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Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG, and 
HbA1C in Pima Indians

Diabetes Care  20:1183-1197, 1997
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Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG, and 
HbA1C in Egyptians

Diabetes Care  20:1183-1197, 1997
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Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG, and 
HbA1C in 40- to 74-year-old participants in NHANES III 

Diabetes Care  20:1183-1197, 1997
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International Expert Committee.  Diabetes Care 32:1327-1334, 2009

Prevalence of retinopathy by 0.5% intervals and severity of retinopathy in 
participants aged 20–79 years
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International Expert Committee.  Diabetes Care 32:1327-1334, 2009
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AG=average glucose.

Nathan DM, et al. Diabetes Care 31:1473-1478, 2008
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Hemoglobin A1c distribution by ethnicity in U.S. children and young adults 
ages 5–24 NHANES–III, 1988–1994

Saaddine JB et al. Diabetes Care 25:1326–1330, 2002
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Differences in HbA1c by Race and Ethnicity among Patients with Impaired 
Glucose Tolerance in the Diabetes Prevention Program

Herman WH et al. Diabetes Care 30: 2453–2457, 2007
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Cowie CC et al. Diabetes Care 33:562–568, 2010

Undiagnosed diabetes in the U.S. population aged >20 years by three 
diagnostic criteria—NHANES 2005–2006
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Venn diagram representing the percentage of A1C, Fasting and 2-h Post-load 
Plasma Glucose Criteria to Diagnose Diabetes in 1019 Italian Caucasians
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Marini MA et al. NutrMetab Cardiovasc Dis22: 561-566, 2012

203 subjects with T2DM
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Comparison of A1C, Fasting and 2-h Post-load Plasma Glucose Criteria to 
Diagnose Diabetes in 1019 Italian Caucasians

A1c <6.5 A1c >6.5

FPG <126 mg/dl 
and

2-h PG <200 mg/dl

FPG >126 mg/dl 
and/or

2-h PG >200 mg/dl

FPG <126 mg/dl 
and

2-h PG <200 mg/dl

FPG >126 mg/dl 
and/or

2-h PG >200 mg/dl

n 816 88 44 71

Proportion 80.1% 8.6% 4.3% 7.0%

Marini MA et al. NutrMetab Cardiovasc Dis22: 561-566, 2012
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Diabete mellito gestazionale

È causato da difetti funzionali analoghi a quelli del diabete tipo

2, viene diagnosticato per la prima volta durante la gravidanza e

in genere regredisce dopo il parto per poi ripresentarsi spesso a

distanza di anni con le caratteristiche del diabete tipo 2.

Solitamente insorge nella seconda parte dalla gravidanza, per

cui l’epoca ottimale per lo screening è la 24-28ma settimana di

gestazione.

Classificazione eziologica del diabete mellito 
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Edelman D et al. J Gen Intern Med 19:1175-1180, 2004

Relationship between baseline A1c and incidence of diabetes over the 3 years 
of follow-up in 1253 patients aged 45 to 64 years
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FPG 100–125 mg/dL (5.6–6.9 mmol/L): IFG

OR

2-h plasma glucose in the 75-g OGTT
140–199 mg/dL (7.8–11.0 mmol/L): IGT

OR

A1C 5.7–6.4%

*For all three tests, risk is continuous, extending below the lower limit of a range and becoming disproportionately greater at higher 
ends of the range.

ADA. I. Classification and Diagnosis. Diabetes Care 2014;37(suppl 1):S16; Table 3

Categories of Increased Risk for Diabetes (Prediabetes)*
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Mean plasma glucose concentrations during OGTT in the CATAMERI study

Cardellini M et al. Diabetes Metab Res Rev. 23:141-145, 2007 
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Actual and projected prevalence of impaired glucose tolerance (IGT) by region 
in adults aged 20–79 years in 2010 and 2030 from the International Diabetes 

Federation Diabetes Atlas

472 Million in 2030
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Prevalence (%) of IGT (20-79 years), 2013

IDF Diabetes Atlas , Sixth edition, 2013

Subjects with IGT in Europe in 2010

Subjects with IGT in Europe by 2035
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Prevalence (%) estimates of IGT (20-79 years), 2010-2030 in Italy 
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Cowie CC et al. Diabetes Care 32: 287-294, 2009

IFG and IGT in the US People >20 years
National Health and Nutrition Examination Survey (NHANES) 2005-2006
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Classification of glucose tolerance states - ADA

State FPG 

(mg/dl)

2-h PG OGTT

(mg/dl)

HbA1c

(%)

NGT <100 <140 <5.7

Isolated IFG 100-125 <140 <5.7

Isolated IGT <100 140-199 <5.7

Isolated A1c <100 <140 5.7-6.4

Combined 
IFG/IGT

100-125 140-199 <5.7

Combined
IFG/A1c

100-125 <140 5.7-6.4

Combined

IGT/A1c

<100 140-199 5.7-6.4

Combined

IFG/IGT/A1c

100-125 140-199 5.7-6.4Diapositiv
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Venn diagram representing the percentage of elevated A1c, IGT, and IFG in an 
Italian cohort with dysglycemia (n=420)
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Cederberg H et al. Diabetes Care 33:2077–2083, 2010 

Venn diagram representing the percentage of elevated A1C, IGT, and IFG at baseline 
among participants who developed diabetes during the 10-year follow-up (n=593)
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Diabetes Care 37, Suppl.1 , 2014
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Diabetes Care 37, Suppl.1 , 2014
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Diabetes Care 37, Suppl.1 , 2014
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Diabetes Care 37, Suppl.1 , 2014
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• Il Diabete Mellito di tipo 1°:

– Generalmente si manifesta nell’infanzia o

nell’adolescenza, ma può presentarsi a qualsiasi età

(anche dopo i 70 anni).

– I pazienti raramente sono obesi.

– È frequente la presenza di altre patologie autoimmuni 

(m. di Graves, tiroidite di Hashimoto, m. di Addison, 

vitiligine, anemia perniciosa).
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Pathological characteristics of the pancreas in type 1 diabetes

Atkinson MA et al. Lancet 383: 69–82, 2014

A. Islet infi ltrate (ie, insulitis) seen in a patient with recent-onset type 1 diabetes. Immunohistochemistry shows the intra-islet 
presence of CD3-positive cells (brown) and glucagon-producing alpha cells (pink). 

B. Histological features of islets;
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Diabete tipo 1: patogenesi

Fattori genetici:

Virus?
Antigeni alimentari?:
• glutine
• latte vaccino

ICA
Anti-tyrosine phosphatases IA-2 
e IA-2b
Anti-GAD (anticorpi diretti 
contro l'enzima decarbossilasi 
dell'acido glutammico - GAD65)

Fattori ambientali

HLA - DQ/DR

Reazione autoimmune
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Diabete mellito
Sintomatologia

• Le principali manifestazioni cliniche del Diabete Mellito tipo 1 

sono:

– Poliuria

– Polidipsia

– Calo ponderale

– Polifagia

– Chetoacidosi

– Astenia muscolare

– Perdita dell’acuità visivaDiapositiv
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Diabete Mellito Tipo 1: LADA o NIRAD Caratteristiche cliniche

• Età di esordio in genere dopo i 35 anni

• Quadro d’esordio lento

• Peso normale o ridotto

• Insulino-dipendenza non all’esordio ma a sviluppo 

graduale

• Frequente presenza di autoanticorpi anti-GAD (l'enzima 

decarbossilasi dell'acido glutammico - GAD65)

*Latent Autimmune Diabetes in Adults o Non Insulin Requiring Autoimmune DiabetesDiapositiv
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Physiological contributions to the pathogenic processes that underlie T1DM

Atkinson MA et al. Lancet 383: 69–82, 2014
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The natural history of type 1 diabetes—a 25-year-old concept revisited

Atkinson MA et al. Lancet 383: 69–82, 2014
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Temporal model for development of type 1 diabetes
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Diabete tipo 1: soggetti a rischio

• Soggetti con anticorpi anti-insula fissanti il complemento (CF- ICA)

• Gemelli monozigoti di diabetici insulino-dipendenti

• Fratelli di diabetici insulino-dipendenti (specie con identico aplotipo HLA)

• Figli di genitori diabetici insulino-dipendenti

Da: George S. Eisenbarth: Patogenesi del diabete mellito insulino dipendente (tipo 1). In “Jolin’s diabetes mellitus”.
Ed. C. Ronald Kahn & Gordon C. Weir, 1994 
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Chan JM et al. Diabetes Care 17: 961–969, 1994

27,983 men 
followed for 5 years
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Colditz GA, et al. Ann Intern Med 122:481-486, 1995

Link Between Obesity and Type 2 Diabetes:
Nurses’ Health Study
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114,281 female nurses 
aged 30 to 55 years 
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Age-adjusted Percentage of U.S. Adults Who Were Obese or Who 
Had Diagnosed Diabetes 

Obesity (BMI ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data         <14.0%         14.0-17.9%         18.0-21.9%          22.0-25.9%           >26.0%

No Data          <4.5%           4.5-5.9%             6.0-7.4%             7.5-8.9%               >9.0%

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at 
http://www.cdc.gov/diabetes/statistics

2009

2009
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The Diabetes Prevention 
Program (DPP)

Diabetes Prevention program research group.

N Engl J Med 2002, 346: 393-403.
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DPP – objectives

• A randomised clinical trial to prevent type 2 diabetes in 

people at high risk 

• Primary goal – to prevent or delay the development of type 

2 diabetes in people with IGT

N Engl J Med 346:393-403, 2002
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DPP Secondary Goals

Reduce cardiovascular disease (CVD) events

Reduce CVD risk factors

Reduce atherosclerosis

N Engl J Med 346:393-403, 2002
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• Age >25 years

• Plasma glucose

– 2h PG 140–199mg/dL (7.8–<11.1mmol/L), and

– FPG 95–125mg/dL (5.3–<7.0mmol/L)

• BMI >24kg/m2

• All ethnic groups

– goal of up to 50% from high risk populations

DPP – eligibility criteria

N Engl J Med 346:393-403, 2002
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DPP – study interventions

Eligible participants

Intensive
lifestyle

(n=1,079)

Randomised

Standard lifestyle recommendations

Metformin

(n=1,073)

Placebo

(n=1,082)

N Engl J Med 346:393-403, 2002

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



DPP – primary outcome was diabetes

• Annual fasting plasma glucose (FPG) and 75 gm Oral 

Glucose Tolerance Test

– FPG > 126 mg/dL (7.0 mmol/L) or

– 2-hr > 200 mg/dL (11.0 mmol/L), 

– Either confirmed with repeat test

• Semi-annual FPG

– > 126 mg/dL, confirmed

N Engl J Med 346:393-403, 2002
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DPP – lifestyle intervention

An intensive program with specific goals:

• Weight loss (>7%) and maintenance of 

new body weight

• Dietary fat goal (<25% of calories from fat)

• Calorie intake goal (1,200–1,800kcal/day)

• Physical activity (>150 minutes/week)

N Engl J Med 346:393-403, 2002
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DPP – lifestyle intervention structure

• 16-session core curriculum (over 24 weeks)

• Long-term maintenance program

• Supervised by a case manager

• Access to lifestyle support staff

– dietician

– behaviour counsellor

– exercise specialist

N Engl J Med 346:393-403, 2002

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



DPP – pharmacological intervention

– 850mg per day, initially 

– escalating after 4 weeks to 850mg 
twice a day

– adjusted in parallel with active drug

• Metformin

• Placebo

N Engl J Med 346:393-403, 2002
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DPP – pharmacological intervention

– 850mg per day, initially 

– escalating after 4 weeks to 
850mg twice a day

– adjusted in parallel with 
active drug

• Metformin

• Placebo

N Engl J Med 346:393-403, 2002
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N Engl J Med 346:393-403, 2002

Cumulative Incidence of Diabetes According to Study Group

Risk reduction

31% metformin

58% lifestyle
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DPP – mean weight change
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DPP – mean change in FPG
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DPP – mean change in haemoglobin A1c
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DPP conclusions 

 Lifestyle intervention was beneficial regardless of ethnicity, 

age, BMI or sex with a mean risk reduction for the onset of 

diabetes of 58%

 Efficacy of lifestyle relative to metformin was greater in older 

persons and in those with lower BMI

 Metformin reduced the risk for development of diabetes by a 

mean of 31%. Subgroups showed a variable response to the 

drug. The efficacy of metformin, which targets fasting glucose 

levels, may be restricted to a subset of obese IGT individuals 

with high baseline fasting glucose

N Engl J Med 346:393-403, 2002
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NIH Publication # 98-4083, September 1998, National Institutes of Health.  
American Diabetes Association. Diabetes Care 37 (suppl 1):S14-S80, 2014

Lifestyle Modification
Facilitating Weight Loss

 Reduce caloric intake by 500-1000 kcal/day (depending on starting 

weight)

 Reduce dietary fat

 Limit intake of sugar-sweetened beverages

 Dietary fiber intake of 14 grams/1000 kcal 

 Whole grains are 50% of grain intake

 5-7 servings of fruits and vegetables a day
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Achieving Healthy Eating Habits
Plate Method

Non-starchy vegetables
●Spinach
●Carrots
●Lettuce
●Greens
●Cabbage
●Green beans
●Broccoli
●Cauliflower
●Tomatoes

Grains and starchy foods
●Whole grain breads
●whole wheat or rye
●Whole grain
●High-fiber

Protein
●Chicken or turkey 
without the skin 
●Fish such as tuna, 
salmon, cod or catfish
●Tofu, eggs, low-fat 
cheese
●Lean cuts of beef       
and pork

Adapted from: American Diabetes Association.  Create your plate.  Available at: diabetes.org/createyourplate/
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American Diabetes Association. Diabetes Care. 37, S14-80, 2014

Lifestyle Modification 
Physical Activity

Adults with prediabetes                 

Exercise program should include:
●≥150 minutes/week of moderate-intensity aerobic activity (50%-70% maximum 
heart rate) 

o Spread over 3 or more days every week
o No more than 2 consecutive days without exercise

●Resistance training ≥2 times/week (in absence of contraindications)*

Evaluate patients for contraindications prohibiting certain types of exercise before 
recommending exercise program

Consider age and previous level of physical activity†

Children with prediabetes, diabetes

Exercise program should include:
≥60 minutes of physical activity/day

* For adults with type 2 diabetes
† e.g., uncontrolled hypertension, severe autonomic or peripheral neuropathy, history of foot lesions, unstable proliferative 

retinopathy, peripheral artery diseaseDiapositiv
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• Il Diabete Mellito di tipo 2°:

– È la forma più frequente di diabete

– È in genere caratterizzata da resistenza all’azione 

dell’insulina, cui si associa un difetto relativo della 

sua secrezione

– È frequentemente associato ad obesità, la quale 

contribuisce ad aumentare la insulino-resistenza 
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• Il Diabete Mellito di tipo 2°:

– Rimane frequentemente non diagnosticato per molti
anni in quanto la iperglicemia si sviluppa molto
lentamente e spesso non è tale da indurre l’nsorgenza
dei sintomi

– Si associa ad un elevato rischio di sviluppare
complicanze croniche

– È fortemente associata a predisposizione genetica;
certamente più della forma autoimmune di Diabete
Mellito di tipo 1°
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The systems epidemiology approach: discovery of interactions between  
the exposome and the quantifiable elements of the human physiome

Franks P W et al. Diabetes Care 36:1413-1421, 2013

Age
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Natural history of T2DM: progressive loss of insulin secretion with increasing 
insulin resistance
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ADA Phenotype-Based Definition of Type 2 Diabetes

Type 2 diabetes ranging from

“predominantly insulin resistance with relative insulin
deficiency”

to

predominantly an insulin secretory defect with insulin
resistance”.

Diabetes Care 37, Suppl.1 , 2014
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Phenotypic Heterogeneity in Type 2 Diabetes 

Insulin-resistance
Impaired insulin secretion
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 Produzione di Glucosio 
 Sintesi di Glicogeno 

 Glicogenolisi

Lipolisi

 Acidi grassi liberi

 Trasporto di Glucosio

 Lipogenesi

 Trasporto di Glucosio

 Sintesi Proteica

Siti bersaglio dell’azione insulinica
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Diabete mellito di tipo II Ridotta tolleranza glicidica
Obesità Ipertensione arteriosa
PCO Diabete gestazionale
Ipertrigliceridemia Iperlipidemia combinata
Basso colesterolo HDL Iperuricemia
Familiarità di 1° grado per diabete 2 Aterosclerosi
Morbo di Cushing Ipertiroidismo
Acromegalia Feocromocitoma
Iperparatiroidismo Malattie infettive acute/traumi
Terapia con glucocorticoidi Terapia estro-progestinica
Cirrosi epatica Uremia
Ataxia di Friedrich Distrofia Miotonica
S. di Laurence-Moon-Bield S. di Prader Willi
S. di Woifram Insulino resistenza di tipo A
Sindrome di Rabson-Mendenhall Diabete lipoatrofico
Lepreconismo

Condizioni cliniche caratterizzate da insulino-resistenza
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Genes Genes

Insulin-
resistance

Impaired insulin 
secretion

± Environment ± Environment

IFG IGT

IFG+IGT

Diabetes

Pathophysiology of Type 2 Diabetes
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Decreased Glucose
Uptake

Increased
HGP

HYPERGLYCEMIA
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Marini MA et al. Nutr Metab Cardiovasc Dis 24: 27-33, 2014

Relationship between A1C and insulin-stimulated glucose disposal 

P<0.0001 after adjusting for age, gender, and BMI 
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P=0.0001

P=0.02

EUGENE2 consortium, Diabetologia 51:502-511, 2008 
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Abdul-Ghani MA Diabetes 55:1430–1435, 2006
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Adipose Tissue is an Endocrine Organ:
Its Function in Health and Disease

Trayhurn P, Wood IS. Br J Nutr 92:347–355, 2004 
Eckel RH, et al. Lancet. 365:1415–1428, 2005

Lyon CJ, et al. Endocrinology 144:2195–2200, 2003 

CRP = C-reactive protein; IL-6 = interleukin-6; TNFα = tumor necrosis factor-alpha
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Correlation between FFA levels and insulin sensitivity in a group of offspring of 
type 2 diabetic patients participating to the EUGENE2

r = -0.38
Ρ < 0.0001

Marini MA et al. J Clin Endocrinol Metab 88: 3368-3371, 2003 and unpublished data

Whole body glucose disposal 
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Steinberg HO Diabetes 49:1231–1238, 2000

FFA affects insulin-mediated glucose disposal
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Effetti degli FFA sul Metabolismo del Glucosio
nel Muscolo Scheletrico Umano durante Clamp iperinsulinemico
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Cardellini M et al. Diabetes Metab Res Rev 23: 141-145, 2006

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580


hs-CRP levels are inversely associated with insulin sensitivity in offspring of 
type 2 diabetic patients participating to the EUGENE2

r = -0.43
P < 0.0001

Whole body glucose disposal 
(mg/Kg/min)

Succurro et al Diabetes Metab Res Rev 25: 351-356, 2009 and unpublished data
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Adapted from Weyer C, et al. J Clin Invest. 1999;104:784-789; Ward WK, et al. Diabetes Care. 1984;7:491-502.

Defects in Insulin Secretion
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First-phase insulin secretion during IVGTT in 874 offspring of type 2 diabetic 
patients participating to the EUGENE2
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EUGENE2 consortium, Diabetologia 51:502-511, 2008 
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Relationship between A1C and Disposition index 

P<0.0001 after adjusting for age, gender, and BMI 

Marini MA et al. Nutr Metab Cardiovasc Dis 24: 27-33, 2014
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Yaghootkar H Genome Biology 14:203, 2013

Loci so far associated with T2D (N=65 )

All together, they explain
only approximately

10% variance of
supposed heritability
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The mean relative -cell volume in obese nondiabetic, IFG, and diabetic 
subjects and lean subjects

Butler AE et al. Diabetes 52:102–110,2003
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Butler, A. et al Diabetes 52: 102-110, 2003
Butler AE et al. Diabetes 52:102–110,2003

β-cell apoptosis was 3- fold increased in obese with type 2 diabetes and 10-
fold increased in lean with type 2 diabetes vs. their respective control groups

(P <0.05)

(P <0.05)
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Yoneda S et al. (J Clin Endocrinol Metab 98: 2053–2061, 2013

Relative β-cell area to entire pancreatic section in NGT, IGT, newly 
diagnosed DM and T2DM
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Yoneda S et al. J Clin Endocrinol Metab 98: 2053–2061, 2013

T2DM had a significantly increased β-cell apoptosis compared 
with the NGT
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Human islets cultured for 5 days in high glucose (HG5) show higher apoptosis as 
compared with islets cultured at normal glucose concentration

Federici M et al. Diabetes 50:1290–1301, 2001
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Normals, n=11; Type 2 diabetes, n=12.
Muller WA et al. N Engl J Med. 283:109–115, 1970. 

Insulin and Glucagon Dynamics in Response to Meals Are 
Abnormal in Type 2 Diabetes
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Mean plasma glucagon concentrations during OGTT in the CATAMERI study
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Sesti G et al Unpublished data
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DeFronzo RA, et al. Metabolism 38:387-395, 1989
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GLP-1, but not GIP, levels are reduced in IFG, IGT and IFG/IGT offspring of 
type 2 diabetic subjects during a prolonged OGTT

EUGENE2 Consortium Diabetologia 51:502-511, 2008
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Farilla et al.  Endocrinol 2003;144:5149-5158.
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Escrezione renale del glucosio
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Riassorbimento del glucosio nel rene
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Sodium glucose transportation

Diapositiv
a preparata da Giorgio Sesti e

 ceduta alla Società Ita
liana di D

iabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Aumento dell’espressione e dell’attività dei trasportatori renali del 
glucosio nel diabete tipo 2

Sodium glucose cotransporter (SGLT); AMG=methyl--D-[U14C]-glucopyranoside; CPM=colpi per minuto; NTG= Normale Tolleranza
Glucidica; DMT2= Diabete Mellito Tipo 2

Rahmoune H, et al. Diabetes 54:3427-3434, 2005

Colture primarie di cellule epiteliali del tubulo prossimale da soggetti normali e con diabete tipo 2
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Escrezione renale del glucosio con inibitori del SGLT2
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