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La prevalenza del diabete mellito
nel mondo aumentera del 60% passando
dal 4 al 6,4% nel prossimi 20 anni

100 200 300 400
Affected population (in millions)




Diabete e cause di morte

" change in age-pdiusted
mortality rale since 1979
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Diabetes The Burden of Mortality Attribvtable to
28:2 130-2135, 2005 Diabetes

Fralistic estimates tor the year 2000

The excess global mortality
attributable In the year 2000
was estimated to be 2.9 million deaths,

equivalent to 5.2% of all deaths.
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STUDIO MRFIT

Tasso d| mortallta da causa cardlovascolare in pa2|ent| d| sesso
maschile non diabetici e con diabete noto al momento
dell’arruolamento
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Bl Non diabetici (n=342815) : Stamler J, Diabetes Care 1993
B Diabetici (n=5163)




Impact of Diabetes on Cardiovascular Mortality A
in MRFIT
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Number of risk factors™>
MRFIT=Multiple Risk Factor Intervention Trial
*Risk factors analyzed: smoking, hypercholesterolemia, and hypertension.

Copyright ©1993 American Diabetes Association from Diabetes Care, Vol.
16, 1993;434-444. Reprinted with permission from The American Diabetes




Per each 1% increment in HbA, ., there was an
10% increase in the risk of coronary heart disease

UKPDS: A1C and Diabetic Complications

Incidence rates and 95%
confidence intervals for
myocardial infarction|and
microvascular
complications by category
of updated mean
haemoglobin A1C
concentration, adjusted for
age, sex, and ethnic group,
exprassed for white men
aged 50-54 years at
diagnosis and with mean

duration of diabetes of 10
years.

Adjusted incidence per
1000 person years (%)

Stratton JM, et al, B4, 2000;321:405-12,




Per each 1% decrement in HbA, ., there was an
16% decrease In the risk of coronary heart disease

P P= P P
0ooea 0015 D46 <0001

B Myocardial Infarction

Bl Microvascular Disease

[] Retinopathy Progression®

[l Cataract Extraction

Microalbuminuriat

Risk Reduction® [%%:)

"Compared with
conventional therapy.
TAL 12 years.

UKPDS Group. Lancet. 1998;352 837 -853.




Glycemic goals of therapy
to reduce cardiovascular events

Goal ADA ACE Verbal Target

Premeal plasma glucose a0- <110 ~100
(mg/di) 130

2-h postprandial <180* <140 <200

</%™ <6.5% As low as
possible w/o
unacceptable AE

Diabetes Care. F81s4-36, 2005,
hittp:If'www.aace . comipub/pressirebease sidiabetesconsensuswhitepaper. php




NIDDM: Current Natural History

GOM GOM Diagnozis
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Reasons for not achieving goals?

~ Failure to understand progression of disease

» Lack of understanding of efficacy/time
activity profiles of currently available agents:
“Clinical Inertia”




NIDDM: Possible Natural History
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Natural Development of
Type 2 Diabetes and CV Risk

Meets ADA Diagnostic Criteria
for Type 2 Diabetes

Fost-meal glucose
Fasting glucose

PG 100 mgidL

Insulin
resistance

Plasma
insulin level

Insulin Postprandial Beta cell failure
resistance glycemia DIABETES




Drugs that may influence
the natural history of diabetes

Drugs that enhance insulin
action in peripheral tissues

Thiazolidinediones
Metformin

Drugs that suppress
endogenous glucose production

e

Metformin
Thiazolidinediones

Drugs that delay the absarption
of carbohydrate from the
Gl Tract

Alpha glucosidase inhibitors

Insulin
resistance

Post prandial
hyperglycemia

Beta cell
failure




FROM OVERFEEDING TO INSULIN RESISTANCE:
effetcs of PPAR-gamma Agonist and Metformin

Meets ADA Diagnostic Criteria
for Type 2 Diabetes

Fost-meal glucose
Fasting glucose

PG 100 mgidL

gl Insulin
resistance

Plasma
insulin level

Insulin
resistance




medicine  nazure Medicine 12, 41 - 42 (2006)

Stressed out about obesity and insulin resistance
Carl de Luca, Jerrold M Olefsky
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Thiazolidinediones
Hannele Yki-Jarvinen, M.D., F.R.C.P.

Volume 351:1106-1118, 2004




REVIEW ARTICLE Diabetes, Obesity and Metabolism, 9, 2007, 253-30

Treating insulin resistance in type 2 diabetes with metformin
and thiazolidinediones

C.J. Bailev

‘ Thiazolidinediones
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Clinical Care/Educatien/Nutritien
O RIGINAL ARTICLE

Effect of Rosiglitazone Versus Insulin on

the Pancreatic -Cell Function of Subjects
With Type 2 Diabetes

FERMANDO OWALLE, MD, FACE
Davio 5. H. Bewr, me. Face

P <0.001

HbA,_ levels (%)

AlIRg (piu/L/10min)

Baseline After therapy

hiabeles

DABETES CARE, VOLUME 27, NUMBER 11, MNOVEMEER 2004




REVIEW ARTICLE Diabetes, Obesity and Metabolism, 9, 2007, 23-30

Treating insulin resistance in type 2 diabetes with metformin
and thiazolidinediones

C.]. Bailev
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[ml:rg'lng Treatment and r:thnn|n5i-::

Effects of Metformin and Rosiglitazone

Monotherapy on Insulin-Mediated
Hepatic Glucose Uptake and Their

Relation to Visceral Fat in Type 2
Diabetes

[0 Placebo
B Metformin

B Rosiglitazone

pmol « min~! « kg-! per pM

Visceral fat GU  Subcutaneous fat GU  Hepatic GU

| iabeles

Diabetes Care 26:2009-2074, 2003




Pharmacotherapy tailored for the
multiple defects of type 2 diabetes

Alpha
glucosidase Metformin

inhibitors ’

Insulin resistance




FROM INSULIN RESISTANCE TO
POSTPRANDIAL HYPERGLYCEMIA:
EFFECTS OF ACARBOSE

Meets ADA Diagnostic Criteria
for Type 2 Diabetes

Fost-meal glucose
Fasting glucose

] Insulin
resistance

Plasma
insulin level

Postprandial
glycemia




The Post-Prandial State:

Patients With Type 2 Diabetes May Spend

12 Hours Per Day in the Postprandial State
|| Postprandial [l Postabsorptive [l Fasting

Duration of Postprandial State

|

Breakfast Lunch Dinner Midnight 4 AM Breakfast

I

8 AM 11 AM ZPM 5PM
1 |

Adapted from Monnier L. Eur J Gl fmvest. 2000;30{suppl 2):3-11.




Contribution of Postprandial Glucose Is

Greater as A1C Level Improves

PPG Becomes More Important to Control in Patients ¥ Postprandial Glucose
With Type 2 Diabetes as A1C Level Improves Fasting Glucose
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Review Cardiovascular Diabetology 2007, 6:20

Cardiovascular benefits and safety profile of acarbose therapy in

prediabetes and established type 2 diabetes
Markolf Hanefeld
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Acarbose iNn NIDDIVIPatu erts \Wth Poor
Contrd anQorvericornal Oral Agenits

A Z24-week placebo-controlled study

KAREN S.L. LaM, MD T.P. Ir, MBES

5.C. T, MBES SIDNEY C.E Tam, MBEBS
M.W. TSANG, MBBS

Faating 1h postprandial

Change in plasma glucose (mmal )

Diaheles

DIABETES CARE, VOLUME 2 1, NUMEER 7, JuLy 1998




Pharmacotherapy tailored for the
multiple defects of type 2 diabetes

Alpha

glucosidase Metformin
inhibitors

Post prandial
hyperglycemia




FROM POSTPRANDIAL HYPERGLYCEMIA TO BETA-CELL FAILURE:
Effects of PPAR-gamma AGONIST, Metformin and Acarbose

Meets ADA Diagnostic Criteria
for Type 2 Diabetes

Fost-meal glucose
Fasting glucose

PG 100 mgidL
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B-Cell Function in Type 2 Diabetes

e
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[i-cell function
(% of normal by HOMA)
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HOMA=homeostasis model assessment

Adapted from Holman RR. Diab Res Chin Pract. 1998:40({suppl):521-525; UKPDS. Diabetes, &

1995,44:1249-12538,
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Rosiglitazone Restores [3-Cell Insulin Content
in Pancreatic Islets of db/db Mice

Hﬂsi_qll'tazune

Lister CA et al. Disbalokyya. 1599942 (suppl 1):A150. Abstract 556,
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Dream Primary Outcome:
Development of Type 2 Diabetes
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DPP: Diabetes Incidences Rates
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MET=metformin, TROG= troglitazone, ILS=intensive lifestyle.
TROG=0.9 yr (range 0.51.5 yr).




Prevention of T2DM: Medication

Study Subjects M Intervention Dwuration (¥} RRRE (%)
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Pharmacotherapy tailored for the
multiple defects of type 2 diabetes

Alpha

glucosidase Metformin
inhibitors

Beta-cell survival




Treatment Algorithm - Glucose

Diagnosis
by screening or with symptoms

Lifestyle Intervention Monthly to
nutrition, exercise, education quarterly

Quarterly to follow-up

semi-annual e Are A1C/FPG Targets Achieved?

follow-up & @_ | *w
FPG > EIIIIJ mg/dL FPG < 13|:| mg/dL

Target Insulin Targetlnsulln Targgi_- PPG
D&Ilciﬁncy Huiutanna

“Keep adding agents until target is reached. Self-titration at home when possible.




FROM DIABETES TO CARDIOVASCULAR EVENT:
effetcs of PPAR-gamma Agonist, Metformin and Acarbose
on CVD Risk Factors

Natural Development of Type 2
Diabetes and CV Risk

Meets ADA Diagnostic Criteria
for Type % Diabetes Fost-meal glucose

Fasting glucose

Insulin
resistance

Plasma
insulin level




Effects of diabetes

[nsulin on atherosclerotic process

resistance

Postprandial

: Chronic
hyperglycemia

/ hyperglycemia

Oxidative stress Inflammation Impaired

Endothelial Atheroma Complicated
patholgy rupture

Ischemic Heart

4 Disease

Cerebrovascular
3’ Disease

i Peripheral Vascular
Lesmn initiation Disease




Anti-atherosclerotic effects of
PPAR-gamma agonist

Ligand
Endngencu;\\
or synihetc d .-PPAR activation

T

Direct Indirect
Vascular and inflammatory calls Fat, liver, skeletal muscle
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Surrogate marker data.. //

Atherosclerosis

JACC Vol. 44, No. 12, 2004
December 21, 2004:2293-300




Original Article

The Ubiquitin-Proteasome System and Inflammatory
Activity in Diabetic Atherosclerotic Plagues

DIABETES, VOL. 55 MARCH 2008 Eﬂ'.t"f ts of H[ H‘ijfl.:.':““l?af ne T]'{"EIT]” ent
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Effect of Metformin on Some Markers of
Endothelial Activation and Inflammation in
Hispanic Subjects with IGT
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Acarbose Slows Progression
of Carotid IMT

1.04
- Flacebo group

el Acarbose was independently
E 1.00 related to the change in CIMT
» Mot FPG

« Mot 2-hour PPG

E L.50° « Mot A1C

C 0.94 - « Not TC, LDL, HDL, TG

O » Not sys BP
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0.92
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0.5 ;
Baseline Endpoint

CIMT, carothd intima-media hickness
Harnedald M et al. Stroke. 2004:35:1073-1078.




Pharmacotherapy tailored for the
multiple defects of type 2 diabetes

Alpha

glucosidase Metformin
inhibitors

Cardiovascular
Risk Factors




Using Pharmacotherapy Wisely
in Type 2 Diabetes

» Select medication based on understanding of
pathophysiology

» Target both beta cell dysfunction and insulin
resistance

» Stage of the disease will determine initial choice

» Treat to goal

» Consider nonglycemic effects of drugs




Type 2 Diabetes
Predicted Treatment Paradigm

Years from .10
diagnosis

10 15
‘%

-5 Li] 5
Onset Diagnosis
Inhaled

Insulin

N Oral combo therapy

]

Diet and exercise

Pre-diabetes Type 2 diabetes

_ Pathogenesis treatment

Treat earlier

=

(% ADA/EASD Consensus Algorithm for Type 2 DM
£ W An Evolving Position Statement...!

Diagnode

| Li# ctie Inferuenion + Me Hormin |

| Add Basal or intensity insulin |

Intensive insulin + Metformin +/- Glitazone

+'Cheoh Hboy, suery2 monh cand aotundl Hboy, 1 <75
<although 2 oral agents oan be ueed, Inculin therapy |G predrred baed on e feodvenecs and sapen

Mathan O, & al. Cfabetologia. 2006;48:1711-1721.




Facing the Diabetes Epidemic — Mandatory Reporting
of Glycosylated Hemoglobin Values

Robert Steinbrook, M.D

Adults with Glycosylated
Diabetes %of Hemoglobin
(36} Total %)

FEBERUARY 9, 2006 100

13.4
80

Only 37% of adults 20 years of age =
or older have values <7% m 17.0
of glycosylated hemoglobin &0

50

1%

Goal for
I+ 1.0 =— Patients in
General




