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a) J Loscalzo.  NEJM 2006; 354:1665 (modified
) Economists:  “Extended healthy lives” in part due to medical research

($45 billion annually), which generates dramatic returns ($ trillions     
annually) - Albert & Mary Lasker Foundation - Funding First, 2002
b) ARRA (American Reinvestment & Recovery Act) Science 2009;324:127

1) ANNUAL NIH BUDGET, 1971 – 2009  : ARRA

a)                b)



2) Features of a Multimodal Nanoparticles
Biocompatible Options Via Surface Modification

Choudhury R, Fuster V, Fayad ZA  Nature Rev. Drug Disc 2004;3:913
Jaffer FA et al., Circ 2007; 116:1052 - Sanz J et al., Nature  2008; 451:
Mulder WJM , Fayad ZAet al. et. al. Nat CP Cardiov. Med. 2008;5:s10
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1) Frequency of  X TCFA / Pl. Rupture / Trombus
AMI (n=35) & SAP (n=20) - A 3-Vessel OCT

M Masutani et. al. J Am Coll Cardiol . 2008;52:787 (Japan ).

X TCFA: MI 69% - SAP 10%   Rupt: MI 31% - SAP 10%
Thrombus: MI 45% - SAP 25%



3) FUNCTIONALLY NON SIGNIFICANT STENOSIS
BY QUANTITATIVE CORONARY ANGIOGRAPHY – ROLE OF PC
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DEFER PERFORM REFERENCE

FFR ³³³³ 0.75 FFR < 0.75

DEFER STUDY (NHJ  Pijls et al.) JACC 2007; 49:2105 (Neth., Belgium
W A Ray et al NEJM 2009;360:213 – Events Ang.( >>Stent) FFR ( <<Ste
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1) HIGH CRP AND NORMAL LDL-C (N=17802)
ROSUVASTATIN & CV EVENTS  IN HEALTHY  PEOPLE 

JUPITER (PM Ridker et al.) NEJM 2008; 359:2195-Lancet 2009;March 29
Jupiter Strikes Earth (V Fuster, S Bansilal) Nature CP Cardiov 2009;6:159 



2) Lipoprotein-Associated Phospholipase A2       
IVUS-RF: Darapladib / Placebo (n=330,FU 12 mo)

IBIS 2 (PW Serruys et. al.) Circ . 2008;118:1172 .



WJM  Mulder, V Fuster,  ZA Fayad et. al. 2009 (subm

3) A Glucocorticoid -based Nanomedicine as Targeted
Anti-inflammatory Treatment for Atherosclerosis
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1) Simple  Variables
( >2)

Blood pressure
Belt” Perimeter 

Cholesterol
Blood sugar (x2)

Smoking
Physical Activity

Age >55 M - 60 F
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CONVENTIONAL RISK FACTORS WILL ACCOUNT FOR MORE THA
90% OF HARD CV EVENTS IN THE NEXT DECADE
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2) The  HRP - US  Study - > 55 yrs 

Valentin Fuster, MD, PhD (Chair) Carol McCall, FSA, MAAA
Erling Falk, MD, PhD (Co -Chair) Pedro R. Moreno, MD
Juan Jos é Badimon, PhD Bø rge G. Nordestgaard, MD, Ph
Mat Daemen, MD, PhD James H.F. Rudd, MD, PhD
Zahi A. Fayad, PhD Prediman K. Shah, MD
Mario Garcia, MD Hennk Sillesen, MD
Geoffrey S. Ginsburg, MD Anton van der Steen, PhD
Stanley L. Hazen, MD, PhD Professor Sir Magdi M. Yacoub
Spencer B. King, III, MD Chun Yuan, PhD

Humana and Joint Steering Committee
AstraZeneca

BG Medicine (Peter Muntendam)
Merck & Co., Inc.

Philips Medical Systems
Takeda



1st Treatment 
for Chest Pain 2 Yrs 

After
1 Yr 
After

1 Yr 
Prior

$4,000

$12,000

Phil

Bill

Phil and Bill each experienced chest pain and 
sought treatment.  Phil had a heart attack and 
continued to have costs associated with 
treatments for cardiovascular disease.  
Bill did not, and he experienced no additional 
cardiovascular events

2) The Costs of CV Events – A Similar View
The Story of Phil and Bill



First Mobile 3T at Work2) HRP –USA  Imaging (N = 5000 / 8000)

PI: Valentin Fuster,     Co-PI: Erling Falk,    Peter Muntendam



2) HRP – BIOIMAGING – OMICS : EVALUATION & FOLLOW- UP

Randomization -
Imaging vs
Framingham Only

No

Imaging
N=6000

No Imaging
Framingham
N=1300

Imaging Risk
US, CT, AAA, ABI

Imaging Risk
Not High

Imaging Risk
High
(regardless
FRS)

CE-CTA or
CE MRI (Carotid)

N=2000

PET-CT
N=200

Event Monitoring
3 Years

Blood samplingNon CE MRI
(Carotid, Aortic,
Coronary)
N=1000



21

BioImage Study - 3D Ultrasound
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2) BioImage Plaque Characterization Software

Vessel wall 
model

Edge detection

Perpendicular to 
Centerline MPR 

Reformatting

Vessel centerline
Plaque 

segmentation

3D Mesh generation
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High Predominance



2) Locally Extensive - Effects of  Simvastatin 
Uptake of [18F]-FDG  - Aortic Arch & Carotids in Hum ans

JHF Rudd , ZA Fayad . Nat Clin Pract Cardiovasc Med . 2008;5:s11

N Tahara et. al. J Am Coll Cardiol 2006;48:1825.



Day 14

Day 1

2) Systemically Extensive - Atherosclerosis 
FDG PET Carotids / Iliacs / Femorals  (n=20 CVD

Rudd JFH, El Aidi H, Fuster V, Fayad ZA et al. 2009. (Subm)

Correlation FDG Uptake:   > Carotids (p<0.001)
Reproducibility:  ICC > 0.8



2) Carotid Disease – Calcium Score



2) HRP / Multimodality – CNIC-Madrid, New York



J Sanz, V Fuster, JF Viles -Gonzalez, P Moreno 2009 (In Press

Atherothrombotic disease
Cardiovascular events

Major risk factors

Genetic 
Markers

Early Detection
Imaging Markers

3) RISK FACTORS, BIOIMAGING  
GENETIC MARKERS, SERUM MARKERS

Early Detection
Imaging Markers

Serum
Markers
Serum

Markers



3) HRP-CNIC  Imaging-Genetics  2008, 2009

HRP (Imaging, Older  >55y) 

Framingham (Genetics, Town ) 

Duke (Genetics, CATH )

Copenhagen Heart Studies(Genetics, City)

CNIC (Imaging, Genetics, Young < 55y) 
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3d) HRP Predictor vs CRP – Preliminary results
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3e) Challenge of Transplanting Cells Into a Functional 3D Syncytium
vs  Perpetuation of  Survival by Genetic Approaches 2,3

Syncytium - KR Chien, et. al. Science 2008;322:1494.

In Vitro IPS - S Yamanaka, HY Chang, et. al. Nat Med 2007;13:783. 
J Yu, JA Thomson, Science 2007; 318:1917  
NL Tulloch et al Circ 2008;118:472 – From Other Tissues

In Vivo Genetics and Regenerative Cell Biology – R Hajjar  2009    
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1HML). Projected Deaths by Cause, 2004, 2015, 2030

R. Beaglehole et. al. Lancet 2008;372:1988 .



0

900

100

800

200

700

300

600

400
500

19
00 10 20 30 40 50 60 70 80 90 00 03

PREVALENCE, ONLY SLIG HT DECREASE 1

DEATH POSTPONED 2

1970 1980 1990 2000 2
0

7

1

6

2

5

3

4

D
is

ch
ar

ge
s 

in
 M

ill
io

ns
CDC / NCHS / NHLBI  Circ. 2006;113:85 
ES Ford et al., JACC 2007;50:2128 – Prevalence, only slight Decrease  
ES Ford et al., NEJM 2007; 356:23 (CDC) – Half Therapy, Half Prevention
GRACE (KAA Fox et al.) JAMA 2007; 297:1892 – Importance of Therapy
AR Davies et al., EHJ 2007; 28:2142 (UK) – Rx 75%,  Prev. 25%
BRHS (Hardoon SL et al) Circ 2008; 117:598 – Over 50% Therapy

2.HML) US, CV Deaths / Life Ext., Hospital / Cost 

Rx,  H-I    $368 Bill,   X3 10y  
Rx,  L-I     MI, Pocket  80% 
Rx,  H-I    $ 95% - Prev $ 5%



3) LMH) Global  Demonstration Projects 

Children (3Children (3--8yrs) 8yrs) –– Sesame Street ColombiaSesame Street Colombia

Adults Cultural  Groups Adults Cultural  Groups –– Grenada Heart Project Grenada Heart Project 

Adults Regulations & Law Adults Regulations & Law –– NY Tobacco, Food, BNY Tobacco, Food, B

The Millenium Project The Millenium Project –– InfrastructureInfrastructure

The Polypill The Polypill –– Adherence & EconomyAdherence & Economy



3a)Bogota, Madrid, Cardona, 2009  – Ses.St , Alicia (CNI

Randomized Study:  End Points 1 Year – 10 Years

Health,  Drugs, Tolerance



3b) Cultural Habits –Grenada Project

1975

2000
High prevalence of hypertension

28% > 140/90 mm Hg

High prevalence of diabetes

8.5% > 126 mg/dl glucose



Hypertension

3c) The Epidemic of CVD & The Law
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3d) Africa’s Ecological Zones & Initial 12 MV Sites  
UN & Earth Institute, NY 

V Fuster, S Sachs, R Vedanthan R.  NHLBI / Rwanda Project, Jan 200



3e) Polypill - 2ary Prevention,  CNIC – Alicia - Ferrer  
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V Fuster, G Sanz , Nature Cardiov Med. 2007;4:173
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