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la) PROJECTED GLOBAL DEATHS BY CAUSE, ALL AGES, 2005
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tal Deaths: 80% in Low and Middle Income Countries

ster V, Voute J. Lancet 2005: 366:1512
difled from WHO 2005 - Chronic Diseases and Health Promotion



)) Which Conditions Should be Given Prior
In Low Income Countries?
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b) Predicted Increased Prevalence of CVD Mortd

CVD deaths for the year 2040 over the year 2000
Foot DK et al JACC 200035:1067
Leeder, S et. al. Columbia University, Pres2004.




S5E-STANDARDIZED FREQUENCY OF OVERWEIGHT (BMI 25 TO
/m2) AND OBESE (BMI # 30 kg/m?) SUBJECTS BY REGION IN ME
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Fox et al., Circ 2007; 116:39 — Vascularity
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B. Gustafson et. al. Arterioscler Thromb Vasc Biol . 2007:27:2276.
O



| United States,Cardiovascular Deaths &Hospitaliza

’REVALENCE, ONLY SLIGHT DECREASE 1
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C / NCHS / NHLBI Circ. 2006; 113:85 — ECONOMIC BURDEN: $368 Bill
S Ford et al.,, JACC 2007;50:2128 — Prevalence, only slight Decrease

=S Ford et al., NEJM 2007; 356:23 (CDC) — Half Therapy, Half Prevention
RACE (KAA Fox et al.) JAMA 2007; 297:1892 — Importance of Therapy

R Davies et al., EHJ 2007, 28:2142 (UK) — Therapy 75%, Prevention 25%



1b) Out of Pocket Expenditure on Health
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PROJECTED CVD MORTALITY FROM 2000 to 203—AGE, COUNTF
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_eeder, The Earth Institute, Columbia Univ, New York, 2004
-uster et al., Circ 2007 (In Press)



The Year in Epidemiology
Health Services Research,
and Outcomes Research

HM Krumholz and FA Masoudi. JACC 2007; 50:2254
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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
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2) Physiciar-scientists are catalys

of translational research.

Archer, SL. Eur Heart J. 2007:28:510.
O



FROM GENES TO HEALTH AND HEALTH TO GENES 123

2 | TRANSLATIONAL OR CLINICAL INVESTIGATION, 2007 - 2012
GENES U CELL U TISSUE U PHYSIOL. U PHENOTYPE U POPUL. U HEALT!

TRAINING / MENTORS SPECIFIC AIMS

ENABLING APPROACHES _ _
Genetics /Proteomics /Embryogenes

Imaging: Non Inv. Molec

Clinical Proteomics Regenerative Biol./ Replac.Therapy
Inform. / Science / Techn.
Behav. Instrum./ Technol. Immunobiol./ Inflammation/ Throm

Clinical Trials Infrastr. Public Health / Genom.Proteo.

NHLBI SPARK | 1998 -2002

Circ 1999; 99:1132 & 2064 - Defined Circ 2002;106:162 — Update
NHLBI SPARK Il 2003 -2007 - Prospective (Jan 20, 2003)
NHLBI — Site Visit - March 17,2006
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-
Potential Origin and Differentiation

of Endothelial Progenitor Cells

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



s
Embryonic Stem Cell Derived, Cardiovascu

Progenitor Cells (FLK Positive Cells)

Adler, ZA Fayad, S Kattman, G Keller et al 2007(Subr
s



-
Turning skin into embryonic stem cells

amanaka, HY Chang, et. al. Nat Med. 2007;13:783. Cell, Nov 20, 2

1omﬁson et al. Science, Nov 20, 2007
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Contribution of BM-dieiivet Sca-1. Positive Progenitor Cel
Endothelivinm and VasaWosondmedhies rAatessdnl Injisyyin n

Hutter R, Fuster V, Badimon JJ et al 2007 (Subm)
O



dothelial Progenitor Cells in the Natural History
Atherosclerosis

ne resulting picture is amazingly harmonic and
aces EPCs at the centre of the atherosclerotic
rocess. like a Copernican revolution, no more
lood cells are passive bystanders, rather are the
ew stars.  An attempt to change our attention
om the vessel wall to the blood stream reveals a
antral role of EPCs In atherogenesis.

P Fadini et al., Atherosclerosis 2007; 194:46



L
Vasa Vasorum Gadofluorine-Enhanced MRI

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



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



-
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
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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
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Haptoglobin: against Intra-Plague Hemorrhage

Macrophage
s I B

N2

Haptoglobin (Hp) Gene*
Two Alleles

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

* Chromosome 16q22

owman BH, et al. Adv Hum Gen 1982;12:189 - Clin Chem 1996; 42: 15¢
loreno PR, Levy AP, Fuster V.ATVB 2007 (In Press)

evy AP, Moreno PR, Fuster et al., Circ Res 2007;101:106
O



.
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)



MRI-LIPID LOWERING (SIMVASTAT
AND REGRESSION OF ATHEROSC

Baseline 24 mont

N 20 or 80 mg/d)
_EROSIS

ns 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)



BAD - Multi Slice Black Blood Imaging
xapid Extended Coverage (REX) Turbo Spin Echo Teriu

—

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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o
Diabetes and Coronary Inflammation

95 patients with Unstable Angina
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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)

o




Macrophage Apoptosisamadl TSsged-aeicior
Human Coronary and Carotid Atheroma

Hutter R et al. Circulation 2004 109: 2001
O



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

| "#$

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



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



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






FREEDOM, Asian, 64 yrs, DM2, ex-smoker
BAD, CT - FDG Uptake Aortic Arch

HF Rudd, ME Farkouh, V Fuster, ZA Fayad, JACC 2007 50:8¢
O



e
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



CVD & Imaging 200+-2012 - From Treatmen
To Understanding & Protecting Health
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¥s¥ FREEDOM1- 2 -3 (NHLBI 2007-2012)

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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