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Increase In Diabetes-related Abstracts
Presented at AHA: 1994-20009:
Was a new disease discovered after 20007

What happened?

* Analyses of diabetic subgroups in big clinical trials
 Clinical trials designed for diabetic subjects only

» Diabetes recognized as an inflammatory disease

e Evolving pharmacology of treatment for diabetes

e Recognition of the obesity/type 2 diabetes epidemic
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Age -adjusted Mortality Rates among Participants
with and without Diabetes Mellitus

All -Cause Mortality Rate
(per 1,000 person -years)

CVD Mortality Rate
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Rosner Preis S et al. Circ (2009) 119: 1728-1735
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Diabetes Confers a Doubling of Risk for Early
MI Mortality Despite Advances in Cardiac Care
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Effect of risk factors and treatments on

CHD mortality

CHD deaths prevented or postponed by risk factor ch anges and
treatments in England and Wales, 1981 to 2000

10,000

0

e.g. diabetes,
obesity

Risk factors: better 58% e.g. smoking,

cholesterol, BP

Treatments 42%
68,230 fewer deaths in 2000 e.g. secondary

2,888 more deaths due to diabetes prevention,
2,662 more deaths due to physical inactivity Rggﬂﬂg}'ﬁf
2,097 more deaths due to obesity

Year 2000

Unal B, et al. Circulation 2004; 109:1101-1107



STENO-2

No Clinical Trial in Type 2 Diabetes has Shown Such a Dramatic
Reduction in CV Events with Pharmacologic Intervention!

| Convergence of treatment
| -

80 -

70+

60 Conventional Therapy

50 - NEJM 2008

P<0.001

Intensive Therapy

Cardiovascular Event (%)
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No. at Risk Years of Follow -Up

Intensive Therapy 80 61 56 10)

Conventional
Therapy 80 46 38 29

Gaede P, et al. N Engl J Med . 2008;358:580-591.




STENO-2: FPG, LDL, HDL, and BP Levels
With Intensive Treatment @ 7.8 years

P<.01
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FPG LDL HDL Systolic BP  Diastolic BP
(mg/dl) (mg/dl) (mg/dl) (ulgligle) (mm/Hg)

Intensive therapy [l Conventional therapy

Gaede et al. N Engl J Med. 2008; 358: 580-591




TNT: Substantial Risk Persists Despite Maximal
Dose Atorvastatin in Prediabetes and Diabetes

20 =
All Metabolic Syndrome

18 = —— Atorvastatin 10 mg (N=2820)
== Atorvastatin 80 mg (N=2764)

P<0.0001

16 -

14

Metabolic Syndrome, No Diabetes
== = Atorvastatin 10 mg (N=2191)
== = Atorvastatin 80 mg (N=2162)

P=0.0002

12

Residual Risk
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Time to First Major Cardiovascular Event (Years) )
CHD, coronary heart disease.

Deedwania P, for TNT. Lancet. 2006;368: 919-928.




Impact of Gluco -Metabolic Characteristics on Risk
of Major Cardiovascular Events in TNT

All Patients
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HR=1.33 HR=1.30 HR=1.24 HR=1.18 HR=1.48

* * T :t

=
N
|

*

00
]

<
S
o c
2
zLIJ
= 5
=5
a3
c

o 8
+ O
('U._
o S
@®
O

D
|

Low HDL -C Fasting Glucose Body Mass Triglycerides Hypertension
100 mg/dL Index 150 mg/dL
28 kg/m?

*P<0.0001; TP=0.0009; P=0.015. Deedwania P, for TNT. Lancet. 2006:368: 919-928.




Effect of Lower Targets for BP and LDL on
CIMT and LV Mass in Diabetes: SANDS

o Standard Group treated to target LDL=100 mg/ dL and sBP =130 mmHg.

* Intensive Group treated to target LDL=70 mg/ dL and sBP=115 mmHg.
e Carotid IMT and LV mass measured at baseline, 18, a

nd 36 months.

CAROTID IMT

B Decrease (Improved)
I No Change
B Increase (Worsened)

Left Ventricular Mass Index

Patients, %
S
Patients, %

Standard Intensive Standard
(n=230) (n=224)

Intensive
(n=200)

(n=202)
BP, blood pressure; LDL, low-density-lipoprotein ch

olesterol; LV, left ventricular; sBP, systolic bloo d pressure.

Howard BV, et al . JAMA. 2008;299:1678-1689.




Unadjusted Mortality According to
Glucose Metabolism: AusDiab

All-cause mortality CV mortality
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Barr ELM, et al. Circulation 2007;116:151-57.




Metabolic Syndrome and Acute Ml in the
Young (<45 yrs.)

AT LAHEY CLINIC

161 consecutive patients <45 years of age with
acute MI transferred for emergency PCI

e 76 Or 47% met NCEP criteria for Metabolic
Syndrome

-- 6 had previous diagnosis of Type 2 diabetes

-- 10 had new diagnoses of T2DM at Ml or
within 3 months

Am J Cardiol 2007




Metabolic Syndrome Criteria In Ml
Patients < 45 Years Old Without DM

-MS

7.3+5.8 4.5 + 3.6*

118 + 518 108 + 17*

43 + 11~

122 + 94~

27 + 4.5%

| | | | | 128 + 48 111 + 36**

SBP>130 FBG>110 TG>150 FBG, HDL, TG, LDL in mg/dL

>
DBP>85 *p< 0.0001 **p < 0.03
HDL<40 BMI>28.8

(<50 female)
Criteria of MS (p<0.0001)

Nesto RW et al (in press)
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*P<.05; *P<.01; **P<.0001.
hs-CRP=high-sensitivity C-reactive protein; IL=interleukin;
OGTT=oral glucose tolerance test; siCAM=soluble intercellular
adhesion molecule; svCAM=soluble vascular cell adhesion
molecule; tPA=tissue plasminogen activator.

Caballero AE et al. Diabetes Care. 2008;31:576-582.




Insulin Resistance and Premature Carotid
Atherosclerosis in Childhood Obesity

Carotid Ultrasound

* 50 obese (BMI=28 kg/m)
mean age =12 years Common carotid artery

* 50 age/sex matched
controls (BMI=17 kg/m)

lumen

Carotid IMT (cm)
Carotid IMT (cm)
Carotid IMT (cm)

-10 0 10 20 0.2 0?3 0?4
HOMA-IR QUICK-1

BMI, body mass index. Atabek ME, et al. Pediatr Red. 2007;61:345-349.
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Lipid Volume, %

ibrous Volume, %

l

Coronary Plaques in Impalired Olugose

Tolerance/DM and Insulin Resis
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Impact of Metabolic Syndrome on Tissue Characterist  ics of
Angiographically Mild to Moderate Coronary Lesions
Integrated Backscatter IVUS Study


















“We propose a set of treatment goals for blood pressure and
lipids matching those for diabetes...These interventions, after
or with lifestyle changes, may reduce CVD risks independently
of treatments focused on glucose control and prevention of
microvascular risk.”

Endocrine Practice 2008; 14: 933-945







Incicent Diapetes After Stratlflcation
oy 1GT and tne Metaoolic Syndrormne®




18-Year Follow-Up of a Large Cohort From Southern G ermany
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But 49 (10%) fewer Mlis

Standard
Therapy
Alc=7.5%

Intensive
Therapy

Alc=6.4%
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19 excess sudden deaths
15 excess “other’ causes
6 excess fatal Mls
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Adjusted log(Hazard Ratio) by Treatment Strategy
Relative to Standard at Alc of 6%

Steady increase of risk from 6 to 9% Alc with inten  sive strategy

Standard strategy
6 7 8 9

Excess risk with intensive strategy  vs standard occurred above Alc 7%

Presernted at ADA, New Orleans, June 2009




ACCORD: Intensive ¢ JJHWSS conirol peneficial
In patients witn no previous CVD or FlpA . <8%




VADT: Time to first CVD primary event py
trezirnent group for categories of

LOW CAC: 1 of 52 evenis in Intensive group  vs 11 of 62 In standard groug

CAC 0-10 CAC 11-100
p=0.03 p=0.12
CAC 101-400 CAC >400

FIGHER CAC: similar levels of CVD risk for poin tre  aiment groups

Feaven PD, et al., Diapetes, 2009






Death / Ml / Stroke Rate

Death / Ml / Stroke Rate at 5-Years

Prompt : Treatment
Intensive .

Revasc- Medical Difference | p-value

CABG 95% CI
Met/Rosi | 18.7% | 32.0% | 13-3% | 0002

(4.6%, 21.8%)

3.0%
Ins/SU 26.0% | 29.0% (- 0.58

6.0%,11.9%)

Interaction p=0.073
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CV risk is high despite optimum management. Insulin sensitization
treatments may be preferred in T2DM patients with CAD




Insulin Resistance s assoclated witn or
cirectly responsiole for faciors causing
atneroinrormnposis

1 Adiponectin
T MMP-9 T Platelet Aggyregatiorn 1
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Can TZDs slow the progression of
atherosclerosis? IVUS studies

APPROACH 12 PERISCOPE? CHICAGO* VICTORYSS
(N=672) (N=543) (N=462) (N=193)
RSG: -0.21% PIO : -0.16% PlO: —0.001mm RSG: X mm3

SU: 0.43% SU:0.73% SU: 0.012mm Placebo: X mm?3
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Interaction between poor glycemic control
and 9p21 locus on CVD mortality
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Effect of Progression from IGT to T2DM on CV
Risk Factors by Lifestyle and Metformin
Intervention: The DPP Randomized Trial



Prandial Versus Fasting Glycemia on CV
Outcomes in T2DM after MI: HEART2D trial

Patients assigned within 21 days after AMI to:

1) PRANDIAL strategy (three pre-meal doses of insulin lispro targeting 2-h post-prandial BG 135 mg/dl (7.5
mmol/l) or 2) BASAL strategy (NPH twice daily or insulin glargine once daily targeting fasting/pre-meal BG
120 mg/dl (6.7 mmol/l)

Diabetes Care 2009; 32: 381-386



(Ukpds~ptm)




DANGER ZONE??
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Post-MI Survivors witn LV D

Ices Moriality In
vsTuncton

0.7 0.7
0.5 0.5
0 0
= 0.5 = 0.5
e (e |
> | — | Placepo
El O ’ . g’ O . /r
s Trandolzapril o
= 0.3 = 0.3
@) i o ) i ‘
= = [rancdolapril
0.2 0.2
0.1 0.1
Felative risk, 0.64 Relative risk, 0.82
0=0.01 0=10.02
0.0 ‘ 0.0 j
0 i) 2 3 2l 0 i) 2 3 2l
fears fears
TRACE JACC 1999; 34; 83 -89



TRACE: Trandolapri] Redd
Post-MI Survivors witn LV D

Ices Moriality In
vsTuncton

0.7 0.7
0.5 0.5
0 0
= 0.5 = 0.5
e (e |
> | — | Placepo
El O ’ . g’ O . /r
s Trandolzapril o
= 0.3 = 0.3
@) i o ) i ‘
= = [rancdolapril
0.2 0.2
0.1 0.1
Felative risk, 0.64 Relative risk, 0.82
0=0.01 0=10.02
0.0 ‘ 0.0 j
0 i) 2 3 2l 0 i) 2 3 2l
fears fears
TRACE JACC 1999; 34; 83 -89



TR TR

[#0.4) —il— #

1 11
&) i S

#

L
e
Trrr

<A 1
I3 L -rr
& b

Lo
e
Trorr

N

I
rr
Tr

|1 Y]

-r

Wiviott SD, etal, N Engl J Med . 2007:357:2001-2015,



Lipid Volume, %

ibrous Volume, %
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His first visit to
a cardiologist...

Type 2 DM

Acquire
CVRFs

Weight gain &
inactivity
Low birth

weight

Genes for
IR



nslon s a More Powerful CV Risi Factor
ettineg Insulin Reslistance
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o Syrnpatneiic nervous sysiern acilvaior
> Qemm—aruu (2nsin  systern activatior

o Increased risk of arrnythmias
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> Increased NaCl & 0 retention
» Decreased vascular cornpliance

» Elevaied endotnelin levels (In diapeies)

iB

> Loss of “dipping ” nocturnal BRP patiern

o |ricreased LVH/mass via  rmyocyte riypertroony

C

Powerful contrioutor to nepnropztiry



The Pro-Inflammatory Milieu in Atheromas is

Mediated by (R)AGE in Diabetes Mellitus
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No Reduction in BMI Despite Intensive
Lifestyle Intervention in BARI-2D

9 & 9 &
35 35
34 34
33 33
32.2 +32'5
32 + ')ﬁ.n ' 32 1 1
31 31
30 30
p=0.50 p=0.003
29 29
28 [ [ [ ] 28
Rev Med Rev Med 1S |P 1S |P

mean (kg/m2), 95% CI




Adipose Tissue And
Cardiometabolic Risk







Curnulative Incicence (%) Curnulative Incidence (%)
25 25
20) 20)
N=5569 Standard
15 Standard Control 15 Cgrgy
Alc=7.3% 270
10 10
N=5571 Intensive
5 Intensive Control 5 Control
Alc=6.5%
0 0
O 6 12 18 24 30 36 42 48 54 60 6§ O 6 12 18 24 30 36 42 48 54 60 §§
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Moritns of Follow -up Montns of Follow -up



Peri-adventitial adipose
depot in rat abdominal aorta
and impact of high fat diet

Macrophages

/

Aorta after 7 week fat diet

T lymphocytes

/




Prolonged Caloric Restriction in Obese Patients With
Type 2 DM Decreases Myocardial Triglyceride
Content and Improves Myocardial Function



Critical Evaluation of Adult Treatment Panel Ill Criteria in
ldentifying Insulin Resistance With Dyslipidemia




Cardiac Muscle Skeletal Muscle




Across the Range of Glucose Tolerance,
Women Have Greater LV Mass Than Men









BARI-2D: Evaluating Treatrment Opilons for CAD
ancd Glycernic Control in Type 2 Diapeies Melliius
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Pediatrician

Primary Care/ Internist

Cardiologist




JUPITER: Implicat lons for

Cardiovascular Risx Reduciion in Individuals
with Low LDL But CRP > 2 mg/d

FRosuvasiailn 20 mg/d vs placeno

stucy population (N=17802)

— Mezr) age=696

— Mean LDL=108 rng/ L

— Mean CRP=4.3 mgy/L

— No evidence of ore -exsting CVD

Allocation to  rosuvasiaiin  resulted ina 54% M,

A8% In siroke, and 20%  In moriality.



Preclinical alterations Diastolic dysfunctior)
Jr ICressec I eSS Systolic impairment
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