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CDC / NCHS / NHLBI  Circ.2006;113:85 
ES Ford et al., JACC 2007;50:2128 – Prevalence, only slight Decrease  
ES Ford et al., NEJM2007; 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

3 CVD-HML) US, CV Deaths / Life Ext., Hospital / Co

Rx,  H-I    $368 Bill,   X3 10y   
Rx,  L-I     MI, Pocket  80% 
Rx,  H-I    $ 95% - Prev $ 5%
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From Treatment of CVD to Promoting Health
1) Translational  Investigation  

Investigational  Vascular  Biology              (3)

Detection Invasive (I) – Local Rx               (3)

Detection Invasive (I) - General Rx           (3



1. HML “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)

Albert and Mary Lasker Foundation - Funding First, 2002



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) TCFA / Pl. Rupture / Thrombus
AMI (n=35) & SAP (n=20) - A 3- Vessel OCT

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

2,3) X TCFA: MI 69% - SAP 10% Rupt.: MI 31% - SAP 10%
Thrombus: MI 45% - SAP 25%
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1) C-Reactive Protein
Structure Affects Function
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Verma, S et. al. Circulation 2004;109:1914 –2005-2008 numerous but In Vitro. 
JUPITER Dec 2008



2) Lipoprotein-Associated Phospholipase A2  
Risk Marker or a Risk Factor?

A Lerman et. al. Am J Cardiol, 2008;101[suppl]:11F.
IBIS 2 (PW Serruys et. al.) Circ. 2008;118:1172.



WJM  Mulder, V Fuster,  ZA Fayad et. al. 2008(subm

3)A Glucocorticoid-based Nanomedicine as Targeted
Anti-inflammatory Treatment for Atherosclerosis
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11--HM)  From Complex  CAD to  Promoting HealthHM)  From Complex  CAD to  Promoting Health
Economic Burden

1967 CABG (on pump)

1977 PTCA

1980s Aspirin / Heparin

CASS, VA, 
EUROPEAN 

BARI / EAST / 
CABRI / GABI

1990s

Bare Metal Stents

2000-2005

ARTS / ERACI / 
AWESOME

ARTS-II / ERACI- II
Clopidogrel

Beta Blockers / ACE inhibitors / Statins

Off pump CABG

Drug Eluting Stents
GP IIb / IIIa inhibitors

2008-2018 FREEDOM / SYNTAX / CARDia / VA-CARDS
PROMOTING HEALTH

S Bansilal, ME Farkouh, V Fuster.  Curr. Card. Rep 2008;10:272

MASS-II, COURAGE,
2D



J Sanz, V Fuster, JF Viles-Gonzalez, P Moreno 2008(In Press)

Atherothrombotic disease
Cardiovascular events

Major risk factors

Genetic 
Markers

Early Detection
Imaging Markers

2-HM) RISK FACTORS,  GENETIC MARKERS, 
SERUM MARKERS ,  BIOIMAGING

Early Detection
Imaging Markers

Serum
Markers

Serum
Markers



2) Simple variables
( >2)

Blood pressure
Belt” Perimeter 

Cholesterol
Blood sugar (x2)

Smoking
Physical Activity

Age >55 M - 60 F

A
G
E MALE FEMALE

Non-Smoker Smoker Non-Smoker Smoker

70

60

50

40

4 5 6 7 8 4 5 6 7 8 4 5 6 7 8 4 5 6 7 8

Cholesterol



2) The  HRP  Program 

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



First Mobile 3T at Work2) HRP –USA  Imaging (N=7300)

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



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 sough
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) HRP The Costs of CV Event
The Story of Phil and Bill



Move 9/29/08 3 Year FU
600 Events

2) Enrollment Timeline – as of 9/25/2008
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$15K

$15 - $30K

$30 - $45K

$45 - $60K

$60 - $75K

$75 - $90K

$90 - $105K

$105 - $120K

$120K
+

Eligible Group Enrolled Group Chicago Population

2) Median Household Income based on the 2000 U.S. Cens us
Household Income Distribution *

*
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2b) BioImage Study – Initial US Observatio
• Both conventional 

longitudinal scan as 
transverse sweep of carotids

• High proportion of subjects 
present with plaque present 
that would have been missed 
in conventional longitudonal 
scans 
– Most cases show bilateral 

plaque

Plaque :  focal structure that encroaches into the arterial 
lumen of at least 0.50 mm or 50% of thesurrounding IMT value
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2b) High Predominance
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2c) Locally Extensive -Effects of  Simvastatin 
Uptake of [18F]-FDG  - Aortic Arch & Carotids in Humans

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

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

Rudd JFH, El Aidi H, Fuster V, Fayad ZA et al. 2008.(Subm)

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



2d) HRP - Systemically Extensive
Carotid Plaque – CT CACS



SS Silvera, V Fuster, ZA Fayad et. al. 2008 (submitted) ).

2e) Multimodality Imaging of Plaque Activity 
and Composition using FDG-PET/CT and MRI 

in Carotid and Femoral Arteries



2e) Multimodality – Madrid, New York, 

2f) HRP - GM, Santander Bank- Age < 55 y 



J Sanz, V Fuster, JF Viles-Gonzalez, P Moreno 2008(In Press)

Atherothrombotic disease
Cardiovascular events

Major risk factors

Genetic 
Markers

Early Detection
Imaging Markers

2g). CVD-HM) RISK FACTORS,  GENETICMARKERS, 
SERUM MARKERS ,  BIOIMAGING

Imaging Markers

Serum
Markers

Imaging        
Markers



3-ML)  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, Colombia, 2006  -WHF – Sesame Stree



3b) Cultural Habits – Grenada Projec

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

2

4
3

x x

xx



MDG -“Combat HIV/AIDS, malaria and other 
diseases.” This should become: “Combat 
infectious diseases such as HIV/AIDS and malaria
along with chronic diseases such as cardiovascula

and diabetes, cancer, kidney and respiratory 

diseases, allunder an integrated approach.”

Fuster V. The Lancet 2005; 366: 1512
Fuster V. Nature CP Cardiov Med 2006; 3: 401
Fuster V. et al. Circ 2007;116:1966
Fuster V. et al. WCC, Buenos Aires 2008 – Partneship, JD Sachs

3d)  Advocacy in the MDGs 



3e ) Myocardial Infarction - Polypill , CNIC-Ferrer- WH
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2
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Selection

3
Combination 

selection 4

5

Patents

1

Project 
Organization

Project 
Approval

Pharmaceutical 
development

Regulatory 
consultation

Bio-
equivalence

Dossier 
Evaluation 

Launch Launch 
1st zone1st zone

Development of Training 
Plan / (Treatment 

Guidelines)

Industrial Development

Preclinical 
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2010

RegistrationRegistration

Formula Formula 
SelectionSelection Dossier Dossier 

ApprovalApproval

Launch

V Fuster, G Sanz , Nature Cardiov Med. 2007;4:173

Application 7Application 7ºº Programa Marco de la Comunidad EuropPrograma Marco de la Comunidad Europ
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