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Cardiovascular cumulative Mortality after 20 Years
in Relation to Glucose Tolerance in 2500 Subjects

Knowler et al (Diabetologia 40: 680, 1997)
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Framingham, SCORE, and DECODE 
Risk Equations Do Not Provide
Reliable Cardiovascular Risk
Estimates in Type 2 Diabetes
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Retnakaran, MD; Rury R. Holman, FRCP
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The The similarsimilar underestimationunderestimation of CVD of CVD riskrisk seenseen withwith the the FraminghamFramingham
equationsequations whenwhen usingusing the UKPDS the UKPDS RiskRisk EngineEngine, , withwith A1C A1C levelslevels set set 
artificiallyartificially toto a a nondiabeticnondiabetic valuevalue, , highlightshighlights the the importanceimportance of of 
glycemiaglycemia toto CVD CVD riskrisk estimationestimation in in typetype 2 2 diabetesdiabetes. . ThisThis report report 
emphasizesemphasizes the the needneed forfor validatedvalidated diabetesdiabetes--specificspecific riskrisk
calculatorscalculators thatthat can estimate CVD can estimate CVD riskrisk reliablyreliably typetype 2 2 diabeticdiabetic
patientspatients..

Conclusions

Diabetes Care. 2007;30(5):1292-1293 







DCCT/EDIC Study Research Group.N Engl J Med. 2005;353:2643-53.
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La riduzione del 57% degli eventi  più
severi, comprese le morti 
cardiovascolari, gli infarti non fatali, 
lo strokes, supera la riduzione del 
rischio che è stato ottenuto, in altre 
popolazioni, con un trattamento 
intensivo dell’ipertensione e della 
dislipidemia

DCCT/EDIC Study Research Group.N Engl J Med. 2005;353:2643-53.



“The Metabolic Memory”
Evidence for a long-term persistence of 

Hyperglycaemia-induced damage

DCCT/EDI Research group

DCCT/EDIC Study Research Group.N Engl J Med. 2005;353:2643-53.





Le LG IDF settembre 2005 propongono per il DM 2 la 
seguente sequenza terapeutica*:

1. Metformina (90%)*

2. Se non basta associare Glitazone o Secretagogo

3. Progressivamente aggiungere farmaci e raggiungere i 
dosaggi massimi

4. Utilizzare acarbose come opzione in più, aggiuntiva

5. Considerare l’insulina quando è evidente il deterioramento 
del compenso

* Dopo inefficacia del solo intervento sullo stile di vita



Raccomandazioni per il controllo dell’iperglicemia nel DM2 
(ADA/EASD) 2006

Premesse
4 clinical trial (DCCTe Stockolm Tipo1, UKPDS e Kumamoto Tipo 2) 

e innumerevoli studi osservazionali ci confermano al di là di ogni 
dubbio che mantenendo il compenso il più vicino possibile alla 
normalità si annulla l’effetto patogenetico del diabete

Mancano studi di buon livello che confrontino i vari trattamenti
nella capacità di raggiungere gli obiettivi di compenso

Raccomandazioni basate sulle evidenze disponibili, ma anche sulle 
esperienze personali del board

Diabetes Care, 2006 – Diabetologia, 2006



Raccomandazioni per il controllo dell’iperglicemia nel DM2 
(ADA/EASD) 2006

L’intervento sugli stili di vita (Terapia Medica Nutrizionale ed Attività
Fisica) è forse l’intervento più efficace ed il meno costoso: è pertanto 
irrinunciabile

Perdite di peso minime, 4 Kg, forniscono già notevoli miglioramenti

La percentuale di pazienti che ad un anno riprendono il peso e si 
scompensano è elevatissima

Nuove classi di Farmaci e nuove associazioni si sono dimostrate 
efficaci nel ridurre i livelli di HbA1c

Poiché la stategia di cura adottata in passato si è dimostrata inefficace 
nel raggiungere e mantenere i target glicemici, è più che mai necessario 
fornire cure al massimo livello di efficacia per i diabetici

Diabetes Care, 2006 – Diabetologia, 2006
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Raccomandazioni per il controllo dell’iperglicemia nel DM2 
(ADA/EASD) 2006
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Effetto dell’attività fisica sulla glicemia e 
insulinemia dopo OGTT

Effetto dell’attività fisica sulla glicemia e 
insulinemia dopo OGTT
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Primary Prevention of Cardiovascular Diseases in People 
With Diabetes Mellitus: 

A Scientific Statement from the American Heart
Association and the American Diabetes Association

John B. Buse, MD, PHD, CO-CHAIR; Henry N. Ginsberg, MD, CO-CHAIR; George L. 
Bakris, MD; Nathaniel G. Clark, MD, MS, RD; Fernando Costa, MD; Robert Eckel, MD; 
Vivian Fonseca, MD; Hertzel C. Gerstein, MD, MSC, FRCPC; Scott Grundy, MD, PHD; 

Richard W. Nesto, MD; Michael P. Pignone, MD, MPH; Jorge Plutzky, MD; Daniel Porte, 
MD; Rita Redberg, MD; Kimberly F. Stitzel, MS, RD; Neil J. Stone, MD

Diabetes Care. 2007;30(1):162-172.



LIFESTYLE MANAGEMENT—
Lifestyle measures such as medical nutrition therapy and aerobic exercise
have been demonstrated to modify lipids and reduce blood pressure and 
are integral to the management of glycemia and weight control (24,25).
Numerous epidemiological analyses suggest that nutrition and physical
activity are predictors of age-specific mortality and cardiovascular event
rates. Although lifestyle intervention in patients with type 2 diabetes has
traditionally focused almost exclusively on weight loss, most experts in the 
field today believe the major focus of lifestyle intervention should be on 
improving glycemic control and controlling other major CVD risk factors. 
Weight control remains an important component of lifestyle management. 
Re-education of the patient about food selection and the importance of 
regular physical activity, combined with regular re-evaluation and behavioral
interventions to maintain adherence, may be the most successful approach
to improve long-term outcomes . To date, short-term studies of medical
nutrition therapy , physical activity, and comprehensive lifestyle approaches
have been shown to improve the control of risk factors and intermediate 
markers of CVD risk. 



Physical activity, cardiovascular risk factors, and 
mortality among Finnish adults with diabetes.

DiabetesDiabetes Care. Care. 2005; 28(4):7992005; 28(4):799--805805
Hu G; Jousilahti P; Barengo NC; Qiao Q; Lakka TA; Tuomilehto J

CONCLUSIONS: A moderate or high level of physical activity was
associated with a reduced risk of total and cardiovascular mortality among
patients with type 2 diabetes. The favorable association of physical activity
with longevity was observed regardless of the levels of BMI, blood
pressure, total cholesterol, and smoking. 

The protective effect of physical activity was
consistent in diabetic patients with any levels of BMI, 
blood pressure, total cholesterol, and smoking. 

http://www.medscape.com/medline/publicationbrowser/123?pmid=15793176


Impact of intensive lifestyle and metformin therapy on 
cardiovascular disease risk factors
in the diabetes prevention program.

Ratner R; Goldberg R; Haffner S; Marcovina S; Orchard T; Fowler S; Temprosa M;

DiabetesDiabetes Care. Care. 2005; 28(4):8882005; 28(4):888--9494

At 3 years of follow-up, the use for pharmacologic therapy to achieve
established goals in the intensive lifestyle group was 27-28% less for
hypertension and 25% less for hyperlipidemia compared with placebo and 
metformin groups. 

CONCLUSIONS: Lifestyle intervention improves CVD risk factor status 
compared with placebo and metformin therapy. Although no differences
in CVD events were noted after 3 years, achieved risk factor
modifications suggest that longer intervention may reduce CVD event
rates. 

http://www.medscape.com/medline/publicationbrowser/123?pmid=15793191














BRISIGHELLA HEART STUDY
Prevalence of associated risk factors in subjects (age <55 years)

Dormi A, C.Borghi et al, Curr Hypertens Res 2004
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Risk Factors in Subjects of the SMOOTH Study
with BP from Optimal to Untreated HT

0

5

10

15
%

0

20

40

6060
%%

Optimal BP  
Normal BP  
High  normal BP  
Untreated HT  

Smoking ↑ BMI ↑ Ch ↑ TG

↓ HDL-Ch ↑ UA DM

* P < 0.0001
Δ P < 0.0002

Δ * * * * * 

NS * * 

22.2

48.948.9

60.3

14.314.3

26.1

43.7

57.7

12.212.2

25.4

33.1

53.453.4

12.012.0

30.1
24.5

48.448.4

8.08.0

5.2 5.3

12.1

5.2
6.3

13.1

6.3

3.8

6.16.0

2.4

5.1

G.Mancia, C.Borghi et al, J Hypertens 2006



Greater Protection by Tighter BP ControlGreater Greater ProtectionProtection byby TighterTighter BP ControlBP Control

10137 M = 996210137 M = 9962--84358435--09340934--22352235

110110 130130 140140 150150 160160 170170

11

1010

P < 0.0001P < 0.0001

FatalFatal and and nonnon--fatalfatal
myocardialmyocardial infarctioninfarction

UpdatedUpdated meanmean SBP (SBP (mmHgmmHg))

0.50.5

H
az

ar
d

H
az

ar
d

ra
tio

ra
tio

12% 12% decreasedecrease perper
10 10 mmHgmmHg reductionreduction in SBPin SBP

120120

UKPDS
(diabetics)
UKPDSUKPDS

((diabeticsdiabetics))

<< 130130 >130 >130 toto =140=140>140 >140 toto =150=150>150 >150 toto =160=160>160 >160 toto =170=170>170 >170 toto =180=180 >180>180 SBP  (SBP  (mmHgmmHg))

IncidenceIncidence
(%)(%)

00

55

1010

1515

2020

2525
AllAll--causecause deathdeath

MI  MI  

StrokeStroke

INVEST
(CAD patients)

INVESTINVEST
(CAD (CAD patientspatients))

HOT
(diabetics)

HOTHOT
((diabeticsdiabetics))

Major CV Major CV eventsevents / 1000 / 1000 patient.yrpatient.yr

< 90 mmHg < 85 mmHg < 80 mmHg
0

5

10

15

20

25

Target

Achieved 85 mmHg 83 mmHg 81 mmHg

P < 0.005 P < 0.005 forfor trend (n = 1501)trend (n = 1501)



More vs Less Intensive Treatment in DM +More More vs vs LessLess Intensive Treatment in DM Intensive Treatment in DM ++

10224 = 10118 10224 = 10118 modmod MM BP BP LoweringLowering T T TrialistsTrialists CollColl., ., ArchArch IntInt MedMed 20052005

R
is

k
R

is
k

R
at

io
R

at
io

**
**

DM + (n = 3599)
Δ BP -6.0 / -4.6 mmHg

DM + (n = 3599)DM + (n = 3599)
ΔΔ BP BP --6.0 / 6.0 / --4.6 4.6 mmHgmmHg

-36

-16

-31

-25

-33

-27

-50

-40

-30

-20

-10

0

Stroke  CHD  CHF  CVD  CV death  Total  mortality 

**



Comparisons of ‘New’ and ‘Old’ Antihypertensive Drugs for the Outcome
of New-Onset Diabetes Mellitus in Patients Enrolled in Different Clinical Trials
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Comparisons of Drugs Acting on the RAS and Ca-antagonists for the Outcome
of New-Onset Diabetes Mellitus in Patients Enrolled in Different Clinical Trials
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STOP IISTOP II

ALLHATALLHAT

VALUEVALUE

NSNS

< 0.02< 0.02

< 0.001< 0.001

0.00.0 0.50.5 1.01.0 1.51.5 2.02.0
FavoursFavours calciumcalcium
antagonistsantagonists

FavoursFavours ACE ACE 
inhibitorsinhibitors

and and AngAng II II antagonistsantagonists

HazardHazard ratioratioTrialTrial pp

ACEIACEI

ARBARB



Incidence and relative risk reduction of type 2 
diabetes in trials investigating RAS inhibitors
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Blocco del RAS e prevenzione del T2D

Jandeleit-Dahm KAM, J Hypertens, 2005
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Coronary Heart Disease in 
Patients With Diabetes-
Part I: Recent Advances in 
Prevention and 
Noninvasive Management
Colin Berry, MD, PhD; 
Jean-Claude Tardif, MD, FACC; 
Martial G. Bourassa, MD, FACC

J Am Coll Cardiol. 2007;49(6):631-642



Morbidity and mortality from CVD in diabetic patients with CHD are rapidly
increasing. Screening for at-risk subjects can be a cost-effective intervention. 

Reduction of the increased risk of CVD in patients with CHD and DM requires a 
multifactorial approach. The data currently available suggest that this can be
achieved by intensive glycemic control and aggressive treatment of other CV risk
factors, such as dyslipidemia, hypertension, and smoking.

Noncompliance, particularly with lifestyle measures, and underprescription of 
evidence-based therapies, however, remain major unsolved problems. 

Conclusions

J Am Coll Cardiol. 2007;49(6):631-642
Colin Berry, MD, PhD; Jean-Claude Tardif, MD, FACC; Martial G. Bourassa, MD, FACC 

Coronary Heart Disease in Patients With Diabetes- Part I: Recent Advances
in Prevention and Noninvasive Management











Gestione dellGestione dell’’iperglicemia e degli altri fattori di rischio iperglicemia e degli altri fattori di rischio 
cardiovascolare nel paziente diabeticocardiovascolare nel paziente diabetico

Il diabete mellito tipo 2 è diventato una “malattia epidemica” e 
virtualmente nessun medico è senza pazienti diabetici

La gestione della malattia include non solo la  dieta e l’attività
fisica, ma anche l’uso “combinato” di farmaci ipoglicemizzanti, 
insieme a farmaci ipolipemizzanti, antipertensivi e antiaggreganti.
Le scelte terapeutiche devono essere fatte considerando che il
“major goal” è la protezione dei pazienti dalle complicanze 
croniche del diabete.

La sfida “pratica” per il medico è l’implementazione delle 
raccomandazioni  e l’uso appropriato dei farmaci disponibili,
compresa l’insulina, per la gestione dell’ iperglicemia e degli altri 
fattori di rischio.

Michael Stumvoll, Lancet 2005; 365: 1333–46
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