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ANGINA , MYOCARDIAL INFARCTION

C=Clinical

B=Basic

Fuster V. Rojas-Marcos L. Corazdon y Mente. Edit. Espasa Calpe,S.A. 2008.
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Fuster, V. Rojas-Marcos, L. Corazon y Mente. Edit. Espasa Calpe,S.A. Espaiia. 2008.




C) MT - CARDIOVSCULAR RISK FACTORS (7)
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>2RF = MI-Stroke
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75% In 30 Yrs
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Fuster, V. Rojas-Marcos, L. Corazon y Mente. Edit. Espasa Calpe,S.A. Espana. 2008.



C) Complex Coronary Artery Disease

Mount
SE HEORT

Evidence Base Management - $ 250 Million

TRIAL MVD DM INTERV. MT. EP. Data
Revasc <CABG '
_ _ »Sx Sc. (Reg ) <CABG
SYNTAX - e e DM — Int.SxSc.<CABG
(FAME) (Ischemic Score)
INTERV.vs RX = EP
R oottt s <case
( ) Revasc. Xover 42%
(ischemic Score?)
Largest DB DM
FREEDOM | + + 44 + 4 FREEDOM Score (3)

Rx Approach-Polypill
Non Invasive Imaging




B). Imaging the Atherothrombotic Process [l

Biological Imaging Morphological Imaging

Thrombus Lumen stenosis
RI - = -
< MRI, PET : . - CT, MRI, IVUS, OCT

- anti-fibnin \ e : =
Adhesion molecules = — — = = Thrombus
3 PET, MRI, Fluo \ ' — = = CT, MRI, OCT

- anti-VCAM-1 = __ — Thin fibrous cap
= OCT, OFDI, WUS

Macrophages — c T — —
- PET, MR, Flug, (OCT) ™ B S e . Y Necrotic core
- FDG, FeOx \ : = 3 CT, IVUS, OCT, MRI

Matrix Remadeling
= FPET, Fluo, MRI
- EC-B fibronactin
- protease

Neovessels
= PET. MRI, Fluo
- a B, VEGF

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; 451:953.
Mulder WJM , Fayad ZAet al. et. al. Nat CP Cardiov. Med. 2008;5:5103.
CM Matter, M Nahrendorf et. al. Eur Heart J. 2009;30:2566
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T o o~ Extracellular Matrix SMC (_:ontr_actlon
Moreno P, Sanz J, Fuster V, Fibroblasts migration

J Am Coll Cardiol 2009;53:2315 Vasa Vasorum proliferation




Embryonic Stem Cell Derived,
CV Progenitor Cells (FLK Positive Cells)

L

E Adler, ZA Fayad, S Kattman, G Keller et al 2010(Subm)
K.A. Moore, | R Lemischka et. al. Science 2006:311:1880.




1. INTRINSIC: Telomere-dependent, “relicative senescence’

Replicative
senescence

Shot > 15 l I)21IZ:Z:|P1.-".“JAF1

\ NS telomeres| . \ :
Human Replication - /' “p16/Rb pathway’ Cellular
senescence

cells \
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2. EXTRINSIC: Telomere-independent, “STASIS”
(= stress or aberrant signaling induced senescence)

RT Calado et. al. N Engl J Med. 2009;361:2353.
S. Anderson et.al. J Am Soc Nephrol 2009;20:1199
M Mimeault et.al. Ageing Res Rev. 2009;8:94-

Oxidative Stress - Aging, Cancer
Smoking ? Low Caloric diet ?, Exercise ?,



HIGH RISK PLAQUE -> ACTIVE INFL.

~Ph.2
VAS.V/J PDGF “ET

—~ Extracellular Matrix SMC contraction
Moreno P, Sanz J, Fuster V, Fibroblasts migration

J Am Coll Cardiol 2009;53:2315 Vasa Vasorum proliferation




Dynamic Contrast Enhanced (DCE) MRI (Gd)

Pre-contrast Post-contrast 2 min Post-contrast 8 minS

LC = lipid rich/necrotic core
FC = Fibrous cap

Kerwin et al. MRM 59: 507, 2008



Coronary
FDG Uptake g

CT
Angiogram

Fused
PET and CTA
Images

JH Rudd, V Fuster, ZA Fayad et al. JACC 2011 (In Press) — PET, Ao-Ca-Cor



HIGH RISK PLAQUE - APOPTOSIS

THROMBUS

ET

T~ > — [ — Extracellular Matrix SMC (_:ontr_act|on
Moreno P, Sanz J, Fuster V, Eibroblasts migration

J Am Coll Cardiol 2009;53:2315 Vasa Vasorum proliferation




MRI - Atherosclerotic Plague Regression & TF
In Rabbits Recombinant ApoA-I

=

Milano

3) Reduction in gene & Protein Tissue Factor Expression

Ibanez B, Badimon JJ, Fuster V et. al. JACC 2008;51:1104.
1) Badimon JJ, Badimon L, Fuster V, JCI 1990; 85:1234 —Apo Al Rabbits
2) Nissen SE JAMA 2003; 290:2292 — Apo Al in Humans - IVUS
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DEFINE Investigators (CP Cannon et. al.) N Engl J Med 2010, Nov 17
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C) Cardiovascular(Cerebrovascular)

| BRAIN -
HEART i ro;é%ﬁéﬂ STROKE
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Cardiovascular & Mental Health rswiggim



C) SYMPTOMATIC CAROTID ENDARTER. VS STENTING — $200 Million

i//*NS C;%* RR (95% Cl) ISvIount
Inal

All-cause death =
EVA-3S 2/260 3/257 - g'gg (g'zlé'jgi)
SINe= 6/591 3/567 = 5 3(0'8 Iy 3)
ICSS 11/828 4/821 - 73(0.878.53)
CREST 9/1262 4/1140 2:210.68-7.16)
Overall effect: p=0.04 (heterogeneity: p=0.61, r=0%) I 1.96(1.04-3.72)
Any stroke or death = 2.47 (1.21-5.04)
EVA-3S 25/260 10/257 = 1.21 (0.79-1.85)
SPACE 44/591 35/567 —m— 2.16 (1.40-3.34)
ICSS 61/828 28/821 — 1.86 (1.20-2.90)
CREST 55/1262 29/2340

_ <o 1.78 (1.40-2.25)
Overall effect: p<0.0001 (heterogeneity: p=0.19, r=37.1) <o 1.77 (1.38-2.26)

I I I I I I
01 02 0.5 2 5 10
< >

CEA Worse CAS Worse

P Amarenco et al., Lancet 2010; 376:1028 - CEA,Complexity, - CAS,Morbidity
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B) Integration of Noninvasive Imaging PET/MR
For Early Identification of CVD
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PESA HRP > 55y,
40-54y, n= 4,000, FU 0,3,6 y N=7000 FU 3y
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HRP - Biolmage Study — Mobile Units

Pl. Valentin Fuster, Co-PI: Erling Falk, Peter Muntendam - AHJ 2010;160:49



HRP - Biolmage Study —US Observations

Mount

Sina

Both conventional longitudinal n—— R ———
seamramncitnansyenseN@IAISWEEPN ¥ g
of carotids: b Eee— |

—“Manual 3D”: T.P Area

— 3D transducer: P Volume

37% of subjects with plaques
would have been missed In
conventional longitudinal scans

Plaque Definition: focal structure encroaching into the arterial lumen
of at least 0.50 mm or 50%b of surrounding IMT value



Female

Frasence of Carotid
Flaque - Core Lab

W sbsent
Left Side Only
Fight Side Qnly
M Bilaeal

55-59 60-64 65-69 7V0-¥4 F5-¥9 80 and 55-59  60-64 65-69 V0-¥4 F5-¥9 80 and
over over

Age Age

Extensive Plaque Burden - 2) Bilateral Predictive (X2 FRS)
No Change in Life Style? - 4) Economic ?

H Sillesen, V Fuster, E Falk, C McCall, P Muntendam AHA 2011



PESA HRP > 55y,
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ADVANCED AGE, HYPERTENSION AND DEMENTIA
SBP AND SHORT PORTABLE MMSE SCORE
BY INCREASING AGE GROUPS
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TO Obisecon. Clin Geriatr Med 2009; 25:259 (NIH) — Age, BP, Cognitive Function
SP Kennelly, BA Lawlor, RA Kenny. Ageing Research Reviews 2009; 8:61 - Review
HW Querfurth, FM LaFerla. NEJM 2010; 362:329 - Imaging



High Resolution 8-T Gradient Gd-Enhanced EIRT
Echography Slices

V Novak, | Hajjar. Nat. Rev. Cardiol. 2010;7:686(HMS)



Raducad resting flow
Vascular dysregulaticn

- Dystmcion |

Vascular oxidative
strass mediated by
MNADPH oxidass

1. C. ladecola et. al. Stroke 2009;40[suppl 1]:S40.
2. HW Querfurth, FM LaFerla. NEJM 2010; 362:329

3. Mount Sinal Journal of Medicine 2010; 77:82-102
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Promoting
Cardiovascular Health
in the Developing World

AAAAAAAAAAAAAAAAAAA

National Heart, Lung, and Blood Institute

Institute of Medicine,
of The National Academy of Sciences

Report Brief, Report Summary, and Full
Prepublication Report can be
downloaded for free:

www.iom.edu/globalcvd

Chair — Valentin Fuster



K1 - HML). Projected Deaths by Cause, 2004, 2015, 2030

Suicide, homiicide, and war
Other vnintentional injuries
Road trathc accidents
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R. Beaglehole et. al. Lancet 2008:372:1988.




K2 - Prevalence of CVD is Increasing
Treatment (Live Longer) and Technology ($)

Prevalence

Mortality

o

V Fuster et. al. Nat Rev. Cardiol. 2009:6:6609.



POLICY APPROACHES
(Global; National; Local)

Financial Regulatory

1

D Environment To Enable Individuals To Make
Change and Maintain Healthy Choices
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Skills of Individuals
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Social Norms
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Community Interventions Settings Based

Systems
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HEALTH COMMUNICATION



Al- WE KNOW THE RISK FRS CONTRIBUTING TO CVD

. I'T SEEMS SIMPLE..
RELUCTANT TO ACCEPT
NO ADHERENCE




A2 - Sharing for Action: Essential Functions

Capacity Research Monitoring and

Stakeholder Group Leadership Policy ‘ Implementation Building valnation

WHO

‘World Bank

WEF

FAO

UNICEF

UNGASS

International Aid Agencies

International

Global Health Research
Initiatives

U.S. Government

International NGOs

v
v
v
v
v
v
v
v
v
v

NI ENIEN

Private Donors

Industry

N

PPPs

UN / WHO Regional Offices

Regional Development
Banks

Regional

Regional NGOs

National Governments

Ministries of Health

National Research Institutes/
MRCs

Local Governments

Local NGOs

SINISTSNININISES (NS IS
SIS ININISTSN IS

National/Subnational

Local Academia

Local donors
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for Science, Health
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SHE - Global Demonstration Projects

A. Children (3-6yrs) — Sesame Street
B. Adults Cultural Groups - GHP

C. Adults Regulations & Law — Ny  nnovation
D. Millenium Project — Infrastructure
E.Polypill — Adherence & Economy

F.Youth — It Is Never too Early




Al -The Early Relationship Between Parent , Child
& Environment are Crucial to Later Development

—

M Kringelbach. Nature. 2010;467:918.



Aged 4-11 years,

% overwieght

A

Scotland

C ech Republic
Yugoslavia
Portugal

European Cardiovascular Disease Statistics
British Heart Foundation, February 2005.
European Heart Network, February 2005.




Many adolescents do not get enough exercise, more than
half watch too much TV, and most consume less than
the recommended amount of fruits and vegetables.

Percent of public high school students

Do not exercise at least 20 Watch TV 3 or more hours/day Eat fawar than 5 servings of frurs
miniutas, 3 days/week and vegatables/day in past waak

Matte et. al., Obesity in East and Central Harlem: A look across generations.
New York, NY: New York City Department of Health and Mental Hygiene, 2007.




Madrid, Cardona (n=1200)

Randomized Study: End Poihts 1 Year

4 Mount
D e e e

Valentin

Fuster
Monstruos

Habitos saludables 4=
para toda la vida

supersonos

— 20 Years



IMPACT OF THE HEALTHY HABITS INTERVENTION IN USAQUEN
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Project Expansion Throuh Partners
Beneficiarie Printed Costs
Partner childr Childr Follow

Teach. Cover Full Kits Train. up Assess

MSI-
Cimientos/

Guajira
USAID 6755 805 Magdalena 800 6500 Msl-c “C msic MSI-C

Norte de Slcol
Santander

Fundacidn Antioquia |

Cesar

Exito Cesar

Bogota
Huila
Meta
25x Narifio 1000 14000
Risaralda
Santander
Tolima
Valle del
Cauca

Fundacion

Antonio Boyaca 40 200
Puerto




SHE - 20 Schools in Madrid and Cataluna
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Integral ACQUISITION OF PHYSICAL KNOWLEDGE OF | ACQUISITION OF
HEALTHY FOOD ACTIVITY HOW YOUR PREVENTIVE

. : BODY AND HABITS TO
HABITS HEART WORKS AVOID

ADDICTIONS

EDUCATIVE GOAL: HEALTHY HABITS FOR CHILDREN BETWEEN 3 AND 16 YEARS




SHE — Progress & Dissemination

CHILDREN

La
Mediana

Monstruos _ I|"" o Penuefia Ciencia
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SHE - Global Demonstration Projects

A. Children (3-6yrs) — Sesame Street "

B. Adults Cultural Groups - GHP
C. Adults Regulations & Law — NY Customer Relationships
D. Millenium Project — Infrastructure

E.Polypill — Adherence & Economy

F.Youth — It Is Never too Early




B. GHP — Background (LMIC)




Percent

80

60

40

20

RISK FACTORS: MAN

Julh

18-29

30-39 40-49

Overweight or Obese
B Cholesteral

80

60

Percent

20

j.

50-59

B Hypertension
Smoking

60-69 70+

Diabetes

40

RISK FACTORS: WOMAN

18-29 30-39 40-49 50-59 60-69 70+

Overweight or Obese [l Hypertension Diabetes
B Cholesterol Smoking



1) GHP INCENTIVE GROUP APPROACHES

e Blood Presure

 Physical Activity

 Weight / Diet




I BARRIERS I : I ESSENTIAL FUNCTIONS I

I RECOAMMENDATIONS

Prioritv-building, /"”"
Advocacy &

Funding T—

Weak
Health systenns

Public healfh
ws. shareholder
obhgatons 1n
private sector

Uncertanmty
abouwt

ILack of local
data

effectivensss,

Inadequate
coordination
AT

stakeholders

1: Recognize Chronic Diseases as a
Development Assistance Priority

Z: audwocate for Chronic Diseases as a
Funding Priority

3z improve Mational Coordination for
Chronic Diseases

A4 Implement Policies bo Promobe
Cardiovascular Health

5: Include chronic Diseasas in Health
Systems Strengthening

6: Collaborate to Improwve Access to CWD
Diagnostics, Medicines, & Technologies

7: Collaborate to Improve Diets

B: Improve Local Data

o Define Resource Meads

10: Research to Assess What Works in
Different Settings

11 Disseminate Knowladge and
Innowvation Among Similar Countries

12: Report on Global Progress

V Fuster, R Vedanthan, BB Kell

. Circ 2011 (In Press

2) IOM CHALLENGE

12 RECOMMENDATIONS

MHG - MS/AHA

MS/AHA - MHG

GG COMMISSION

MHG POLICY (Salt, BP,)
MHG HEALTH SERVICES
MHG CLINICAL SERVICES
MS/AHA MHG (Food Industry)
MS/AHA

MHG

MS/AHA

MHG - PAHO

MHG - MS/AHA




SHE - Global Demonstration Projects

A. Children (3-6yrs) — Sesame Street

B. Adults Cultural Groups — GHP '
C. Adults Regulations & Law — NY Leadgi‘p
D. Millenium Project — Infrastructure
E.Polypill — Adherence & Economy

F. Youth — It Is Never too Early




C. The Epidemic of CVD & The Law

Hypertension 7




SHE - Global Demonstration Projects

A. Children (3-6yrs) — Sesame Street

B. Adults Cultural Groups — GHP e =
C. Adults Regulations & Law — NY ~ Emerging Markets
D. Millenium Project — Infrastructure

E. Polypill — Adherence & Economy

F. Youth — It Is Never too Early




Millennium Villages

Koraro, Ethiopia

‘ Potou, Senegal

oo

Dertu, Kenya

Tiby, Mali wr m’ ‘I.w_,. ﬂ-.... ‘ s

Bonsaaso, Ghana

Sauri, Kenya

Agro-ecological Zones | Pampaida, Nigeria

Maize mixed (1 bimodal) (9 unimodal)

. R REaY
Highland mixed (2) | lkaram, Nigeria

- Highland perennial (&)

Pastoral (11} | Ruhiira, Uganda

Agrosilvopastoral (4)

Cereal-roct crops mixed (2 Sudan savanna) (10 Southern Miomiba)
Root crops (5 Guinea savanna) (7 Mismbao)
Tree crops (6)

Coastal artisanal fishing (12)

Irrigated (3b)
Mo Research Villages:

Sparse(13)

Paddy rice (14)

Mayange, Rwanda (

Large commercial and small holder (15) Millennium PROMISE MillendiBrhProject

- Forest based (16)

dapted from Dixon et al. 2001, Faming Systems and Poverty. FAO

May 1, 2006

V Fuster, S Sachs, R Vedanthan R. NHLBI / Rwanda Project, 2010



SHE - Global Demonstration Projects

A. Children (3-6yrs) — Sesame Street
B. Adults Cultural Groups — GHP

C. Adults Regulations & Law — NY Sustainability
D. Millenium Project — Infrastructure
E. Polypill — Adherence & Economy

F. Youth — It Is Never too Early




FOOD INTERACTION

PHARMACOKINETIC
INTERACTION WITH ASPIRIN

BIO-EQUIVALENCE

PHARMACOKINETIC
INTERACTION WITH
SYMVASTATIN

PHARMACODINAMIC
INTERACTION WITH RAMIPRIL

Number of patients /healthy
volunteers included: 368

PHARMACODYNAMIC
INTERACTION WITH
SYMVASTATIN

PHARMACOKINETIC
INTERACTION WITH RAMIFRIL

PHARMACODYNAMIC
INTERACTION WITH ASPIRIN




SHE - Global Demonstration Projects

A. Children (3-8yrs) — Sesame Street

B. Adults Cultural Groups — GHP

A ] —-'*If

o

s,

4"& it
AN

C. Adults Regulations & Law — NY  Everyday People
D. Millenium Project — Infrastructure
E.Polypill — Adherence & Economy

F.Youth — It is Never too Early




SPANISH YOUTH 2010

Survey by Foundation SM

3513 young Ages 15-24y

HEALTH IN SPAIN 2010

European Survey (EES09)

22188 over age 16y

ALCOHOL & DRUGS IN SPAIN 2010
House Survey (EDADES)

_arge population over Age 16y
NNOVATION AND BUSINESS 2010

Survey by McKinsey’s
50 Business People




F - Creativity - Responsibility - Youth —(* CRY")




F1. The Future of Well Being
Promotion of Mental Health

T 1me to Reflect Calmer (Stress)
T alent to Discover Fulfilled (Neurosis)
T

T utoring the Young Responsible  (Future)




F - Creativity - Responsibility - Youth —(* CRY")




F2. Lifetime Happiness

. “Happiness comes from our own attitude. If your

mental attitude Is correct, even In a hostile
atmosphere, you feel happy.” ( Dalai Lama)

. “Success Is getting what you want. Happiness is
accepting what you get.” (Dale Carnegie)

Happinessis the key to success. If you love
what you are doing, you will be successful”.
(Albert Schweiltzer)

. “ Happiness is when what you think, you say,
and you do are in harmony ”. (M. Gandhi)

. “Happiness for a lifetime — help someone else”




F - Creativity - Responsibility - Youth —(* CRY")




F3. Pro CNIC Board of Trustee .
FUﬂdlng L 38% 2.- Ilgnacio Polanco

Grupo Prisa
3.- Emilio Botin
Fundacion Marcelino Botin
4.- José Manuel Entrecanales
Acciona, Pro CNIC F. Pres.
5.- Valentin Fuster
CNIC Scientific President
6.- Isidro Fainé
La Caixa
7.- Francisco Gonzalez
BBVA
8.- Luis Suarez de Lezo
Repsol YPF
9.- Ignacio Garralda
F. l. Médica Mutua Madrilefic
10.- Carlos Martinez Echevarria
Fundacion Ramén Areces
11.- Salvador Gabarr6
Gas Natural
12.- Luis de Carlos
Uria Menéndez
13.- Rodolfo Martin Villa
Fundacion Endesa
14.- Miquel Roca
Fundacion Abertis
15.- Pablo Isla
Inditex

Fundacion ocnic

Intramural Education (12)
Extramural Grants (2- 4 x year)
Equipment (Imaging etc)

SCIENCE July 8,2005 & Sept 1, 2006
THE LANCET Aug 19,2006
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