CVD - From Treatment
D The Understanding And Protection of Healt

The “Academician’s Vision” (3-3)
- The “Clinician’s Vision” (3)

- The “Epidemiologist’s Vision” (3)




1) ‘EXCEPTIONAL RETURNS THE ECONOMIC VALUE
OF AMERICA'’S INVESTMENT IN MEDICAL RESEARCH”

Six research papers authored by nine of
America’s most distinguished economists -
working independently of each other

The report documents that “extended healthy
lives” of Americans, In great part due to

advances in medical research ($45 billion
annualy), generates dramatic returns (% trillions
annually)

“If you think research Is expensive, try disease
(Mary Lasker, 1901-1994)

S\Ibert and Mary Lasker Foundation - Funding First, 2002
S




.
2) Physiciar-scientists are catalys

of translational research.

Archer, SL. Eur Heart J. 2007:28:510.
O
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3) CVD and Imaging- From Treatmen
To The Understanding And Protection of Hea
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-1) SIMPLIFIED DISCRIMINATION OF ENDOTHELIAL CELLS F RC
CIRCULATION ENDOTHELIAL CELLS

EC | EC] EC EC | EC |

Detachd from
rom the bone marrow The endotheli
‘ Blood Vessel ‘
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. = circulating endoth. cell, EC = mural endot. cell, EPC = endoth . progenitor

' Boos et al., JACC 2006; 48:1538 (Birmingham, UK)




Endothelial Progenitor Cells (EPCs)

Goldschmidt PJ et. al.Circulation 2005112:3348 — J Leor et al. JACC200648:1
GP Fadini et al.,, EHJ2006(In Press) (Padua) Risk Factors
Michaud et al., Atherosclerosi8006;187:423 (Montreal)-Smoking

C Schmidt-Luche et al. Cir2005;111:2981 (Frankfurt) —Coronary SyndromeS|

H Guven et al JACC2006;48:1579 -CAD
O



C Levels & CV Events EPC Levels and Diabetes
(Total Population)
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Number of EPC (10 3)

No Diabetes HbAlc

Loomans CJ, et al Diabetes 2004:53:195- 1!

Lowest Level

Number of EPC (10 3)
Number of EPC (10 3)

Carotid Stenosis (%)

Fadini GP, et al. ATVB 2006;26:2140- 4
O

Severity of PVD (0

Werner, et al. NEJM 2005:999-1007
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-
Potential Origin and Differentiation

of Endothelial Progenitor Cells

Shantsila E et. al. J Am Coll Cardiol. 2007:49:741.
O



o _________________________________________________
1-2) Role of the Toll -like receptor (TLR)

In Innate Immunity and Angiogenesis

~-rantz, S et. al.Circ Res.2005:96: 15.
Seutler, B Mol Immunol. 2004 40: 845.



L
1-3) Embryonic Stem Cell Derived, Cardiovascul:
Progenitor Cells (FLK Positive Cells)

Adler, ZA Fayad, S Kattman, G Keller et al 2007(Subr
s
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P=0.0001
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Atheroma Neovessel Number

No Diabetes Diabetes
(n=106) (n=125)

Aoreno PR, Purushothaman KR, Fuster V. Circ 2006;113:2245-52




s
)Contrast Enhanced Molecular / Cellular MR

yudhury RP; Fuster V; Fayad ZA Nature Drug Disc. 2004;3:1



L
Vasa Vasorum and Gadofluorine- Enhanced MRI

Sirol M et al. Circulation. 2004:109:2890-2896
s



L
Vasa Vasorum and Gadofluorine -Enhanced MRI

ol M et al. Circulation. 2004:109:2890-2896
s



s
Neovessels In Atherosclerotic Plaques Of

Hypercholesterolemic Rabbits Using Paramagnetic Micelles
Targeted to Alphavbeta3-Integrins And CMRI

afil, F et. al J Cardiov. Magn Reson 2007;9:278 (abst 418).
nter, PM, et al. . Circulation. 2003:;108:2270-4.- Mouse



-
Correlation Between 18F FDG-PET/CT And Dynamic

Contrast Enhanced MRI Parameters In Human Patients

cagno,C et. al J Cardiov. Magn. Reson. 2007;9:158 (abst 173).
S



-3) Contiitipuiion of BM-defived Sca-1l Positive Progenitor Cells
Endotheliunm and VasaWsonimnedhtes rAktesiahl [ifunyyin n Mice

Hutter R, Fuster V, Badimon JJ et al 2007 (Subm)
O
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2-4) Circulating Cell TLR4 (Platelets)

elets activate neutrophils in sepsis .

Jrban C et. al. Nat Med. 2007:13:403.
“lark SR et al. Nat Med. 2007:13:463
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.
ERYTHROPHAGOCYTOSIS IN

NO DIABETES DIABETES

eno PR, Purushothaman KR, Levy AA, Fuster V. Circ 2007 (In Pre
TS



Haptoglobin : Defense against Intra- Plague Hemorrhag

Macrophage
s I B

N2

Haptoglobin (Hp) Gene*
Two Alleles

Hp-2 Is an inferior protein when comparedto Hp-1

* Chromosome 16q22

Bowman BH, et al. Adv Hum Gen 1982:12:189 - Clin Chem 1996; 42:
Moreno PR, Levy AA, Fuster V.ATVB 2007 (In Press)
O



THE PERCENTAGE OF PBMs EXPRESSING CD163 IS
DECREASED IN Hp 2-2 DM INDIVIDUALS

Hp 1-1/2-1 (n) Hp 2-2 (n) P
5.6 £ 1.3% (22) 2.3 £ 0.5% (25) 0.0
Bl\Y/ 8.7 £ 1.0% (29) 54%+1.7% (21) 0.0

Scd 163 IS INCREASED IN THE PLASMA
OF Hp 2-2 DM INDIVIDUALS

Hp 1-1/2-1 (n) Hp 2-2 (n) P
2.3+0.2 (16) 3.0+0.2 (22) 0.0
Bl\Y/ 1.4+0.1(6) 1.7 £ 0.4 (8) 0.4

Levy et al., Circ Res 2007 (In Press)
GG



o
Iron Deposition, Heme-Oxygenase-1

Plague Hemorrhage (80 Cadaveric Specimens)

reno PR, Levy AP, Purushothaman KR, Fuster V. 2008 (Subr
O



o
Dlabetics - Iron Deposition, Heme-Oxygenase-

aptoglobin Genotype (50 Cadaveric Specimens

reno PR, Levy AP, Purushothaman KR, Fuster V. 2008 (Subr
O



IS Increased in Atherosclerotic Plague

ovy AP, Purushothaman KR, Fuster V, Moreno PR. ATVB200727; 134-140
sleh, Levy AP, et al. Circ Res200699;1419-1425



2 Increases Infarct Size, Nephropathy & Retinopathy - DM

Nephropath

O VUl = VUl 1IN UL W
l\lll

Hpl Hp2 Hpl Hp?2
DM DM

Infarct area / Risk area

Hp 1 Hp 2 Hp1D Hp2D

Haptoglobin genotype

Blum S, et al. YIA-JACC 2007;49:82

Levy Ap, et al. Acta Diabetol 2004; 172:361-65

Miller-Lotan R, et al. Diabetes Met. Res Rev 2005; 21:332
O



.
-6) PLAQUE WITH INFLAMMATION & RUPTURED IE

Moreno PR, Purushothaman K-R, O’'Connor WN, Fuster V, Circ. 2002:105:25(

Moreno PR, Purushothaman KR, Fuster V, et al. Circ2004110:2032
Moreno PR, Purushothaman KR, Levy AA, Fuster V. Circ 2007 (In Press)



2-7) MRI-LIPID LOWERING (SIMVASTATIN 20 or 80 mg/d)
AND REGRESSION OF ATHEROSCLEROSIS

Baseline 24 months follow up

orti, ZA Fayad, V Fuster, et al. Circ.2001,104:249-252
ortl, V Fuster, ZA Fayad, et al. Circ2002106:288

ortl, J J Wentzel, Z A Fayad, et al. JACC200546:106

_ Lima et al., Circ 2004 110:2336 (Hopkins, Baltimore)
O



BAD - Multi Slice Black Blood Imaging

apid Extended Coverage (REX)

urbo Spin Echo

—

Car+ \

Longitudinal View Mid heart Aorta- 12 slices

nemura A, Momiyama Y, Fayad ZA et al. JACC 2005;45: 733
D (Fayad ZA, Mani V, Fuster V et al.) 2007 —Predicts CAD




-
CorrelatiNG Change in Vessel Wall Area From Baseline

to 1-yr and % Reduction in LDL-C Levels ( LDL-C)

( Movimama, A Yonemura, ZA Fayad et al2007 —Up to 2 years
O
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1) Diabetes and Coronary Inflammation in Vivo
95 patients with Unstable Angina

25-

@®

D I

<

Q20 T p=0.003

O .
:
= T

5 s

=

(b

al

Diabetes (n=47) No Diabetes (n=48)

F-Thrombus 62% 40% (p=0.03)

oreno PR.,Fuster V. Circ 1994:90: 775 —Infiltration
Circ 199694: 3090 — Thrombosis /TF
Circ 2000102:2180 -Diabetes (Intima)
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-

Macrophage Apoptosi: and TissueHasntoirExpression in
Human Coronary and Carotid Atheroma

Hutter R et al. Circulation 2004 109: 2001
O



—
3-2) PPAR, HDL-C:. A New Potential Therapeutic Target
for the Prevention of Cardiovascular Disease

. "%

Bryan Brewer, H Arterioscler Thromb Vasc BioR00424:387.
O



3-2) Increasing HDL Cholesterol Levels
Reverse Cholesterol Transport Mediated by HDL, Resuibg in an

Increase in the Plasma HDL Level

3ryan Brewer, H N Engl J Med2004350:1491.
O






3-3) MRI - HDL-Cholesterol
abbit / IV HDL, Apo E/HDL,

10

J.X. Rong et al. Circ 2001,104:2447
dimon JJ, Badimon L, Fuster V, JCI 1990; 85:1234 |jApo Al in Rabk
ng JX et al Circ 2001;104:.244;

ser SE JAMA 2003290:2292 +
O



s
Detection of Macrophages in Aortic Atherosclerosis of
Hypercholesterolemic Rabbits with 64-Slice CT.

Novel Contrast Agent N1177 Fused 'V'F;]R Of(;
3efore injection During injection 2 hours after N1177 ar;]glograp y an
our acquisitio
Transmission EM Absorption spectrum on Scanning EM

afil F, Fuster V, Fayad ZA et. al. Nature Med. 2007;13:636
O
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I ——————————————————————————
FREEDOM 1 - 2 -3 ( NHLBI 2005-2010 )

FUTURE REVASCULARIZATION EVALUATION
N PATIENTS WITH DIABETES MELLITUS: OPTIMAL

MANAGEMENT OF MULTIVESSEL DISEASE

) EPC Markers
) Statins: Crestor 20

) Niacin 2000 IR,

Risk Factor Profile,

BAD/MRI —AoCo/MRI -CT /PET
| Clinical Events

_V Fuster (2002010 j
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