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1)  The Shift Towards Noncommunicable Diseases 
as Causes of Death

WHO, WB 2008 reports  - Economic Impact



2) PROJECTED NUMBERS OF NEW HIV INFECTIONS 
BEFORE A VACCINE BECOMES AVAILABLE, ASSUMING A 2.5%  ANNUAL 

DECREASE IN THE NUMBER OF INFECTIONS IN 2007

SW Lagakos, AR Sable.  NEJM 2008; 358:1543  – Economic Impact
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Marie Sklodowska Curie
1867-1934

NOBEL PRIZE FOR PHYSICS - 1903 (Spontaneous Radiation)
NOBEL PRIZE FOR QUEMISTRY - 1911 (Radioactivity)



Techniques for imaging the unstable plaque

CM Matter, M Nahrendorf et. al . Eur Heart J . 2009;30:2566
Choudhury R, Fuster V, Fayad ZA  Nature Rev. Drug D isc 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:s103.
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Three Pathways of Cell Death

RS Hotchkiss et. al. N Engl J Med . 2009;361:1570.



CELL CYCLE SENESCENCE (STRESS) 

M Muller.  Antiox and Redux Signaling 2009; 11:59
CL McDonald, JR Kaltman.  JACC 2009; 54:1185 (NHLBI)  - HIV
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Telomere Structure

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-

Age Related Disorders,  Cancer

Senescence-Associated Changes  



Pathways of Cellular Apoptosis

RS Hotchkiss et. al. N Engl J Med . 2009;361:1570.



Effects of Exercise on CSCs and EPCs

DHJ Thijssen et. al. Frontiers Biosci 2009;14:4685.



Effect of Increased Exercise in School Children on 
Physical Fitness and Endothelial Progenitor Cells

A Prospective Randomized Trial (n=182)

Walther et. al. Circulation 2009;120:2251 (Leipzig, Germany)



INTERACTION OF HOST, VIRUS, AND ANTIRETROVIRAL Rx 
EFFECTS IN CARDIOVASCULAR DISEASE RISK

JS Currier. Int AIDS Soc 2009;17:98 (UCLA) - CL McDonald, JACC 2009; 54:1185 (NHLBI)
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Cells Involved in Atherosclerosis Express Pattern -
Recognition Receptors Involved in Innate Immunity

P Libby et. al. J Am Coll Cardiol . 2009;54:2129.



A Stutz et. al. J Clin Invest . 2009;119:3502.

Inflammasomes Form Large Multimolecular Complexes
That Control the Activity of Caspase-1



Baseline 24 months follow up

R Corti, J J Wentzel, Z A Fayad, et al. JACC 2005;46:106
JAC Lima et al., Circ 2004; 110:2336 (Hopkins, Baltimore) 

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

Corti, ZA Fayad, V Fuster, et al. Circ. 2001;104:249-252
R Corti, V Fuster, ZA Fayad, et al. Circ 2002;106:288



IMPACT OF STATINS ON SUBCLINICAL ATHEROSCLEROSIS IN AS
(EXCLUDING CIMT) & CLINICAL ATHEROSCLEROSIS IN Sx 

Method Study Patients Treatment Follow-up Results

Corti et al. 21 ASx with plaques in Simvastatin dose reduce    2 years Significant (p<0.01) reductions i
(2002) carotids and the aorta LDL-cholesterol 30-35% maximal  vessel wall thickness

without changes in lumen area
ORION 43 with radiographic evi- Rosuvastatin 40/80 mg 2 years Changes in carotid wall volume;
(2005-08) dence of carotid stenosis rosuvastatin 5 mg decrease in lipid- rich necrotic co

favoring high- dose rosuvastatin
BELLES 615 postmenopausal women Atorvastatin 80 mg 1 year Change in coronary artery calciu
(2005) with LDL-cholesterol above prava-statin 40 mg score did not differ between

NCEP targets treatments

IVUS/VH M-Ki Houg et al. 100 ASx with CAD Simvastatin 20 mg 1 year Significant (P<0.001) Reduction 
(2009) plaques (no stenosis) Rosuvastatin 10 mg necrotic core volume and increa

fibrofatty plaque. Favor rosuvas

IVUS VH K-Nasu et al. 80 stable AP with fibrofatty Fluvastatin 60 mg/d 1 year Significant (p<0.001) reduction i
(2009) and fibrous CAD plaques Control Fibrofatty and increase in fibrou

plaques.  Correlation to change 
LDL & CRP

JAPAN-ACS 307 with ACS Pitsvastatin 4 mg 1 year Significant (<0.001) regression o
(2009) Atorvastatin 20 mg plaque volume

L Razzouk, ME Farkouh.  Nat Rev Cardiol 2009; 6:524
V Fuster 2009



INTERACTION OF HOST, VIRUS, AND ANTIRETROVIRAL THER APY
EFFECTS IN CARDIOVASCULAR DISEASE RISK

JS Currier.  Int AIDS Soc 2009; 17:98 (UCLA)
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HIV - EXPERIMENTAL DESIGN

LDL Lowering + HDL Raising

LDL Lowering

Rx

0 1 2 years

Endoth. Funct. *   *                                *
Imaging 

Biomarkers  *       *        *         *         * 

*                                     *



HIV - SPECIFIC AIM 1

Primary Aim 1 – To compare the effects on progression or 
regression of atherosclerotic lesions in patients age � 45 with HIV
infection and dyslipemia – LDL-C > 100 mg/dl and a) HDL-C < 40 
(men) or < 50 (women) or b) TGC > 200 < 800 mg/dl – with two lipid
management approaches:  LDL lowering (statin alone) versus 
combined LDL -lowering and HDL raising (statin + fibrate).

A – Compare changes in carotid artery plaque by 3D US 
B – Compare changes in aortic plaque size / composition by MR
C – Compare change in size / composition of coronary lesions

by MDCT and CAC
Secondary Aim 1 – To obtain preliminary data on the incidence rat
of CV events, including CV death, MI, stroke, need for coronary 
revascularization, and CV hospitalization.

-infected pts may not be receiving lipid- lowering Rx even when indicat
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MRI - Atherosclerotic Plaque Regression  & TF
in Rabbits  Recombinant ApoA-I Milano

Reduction in gene & Protein Tissue Factor Expression 
Ibanez B, Badimon JJ, Fuster V et. al. JACC 2008;51:1104.
Badimon JJ, Badimon L, Fuster V, JCI 1990; 85:1234–Apo A1 Rab
Nissen SE JAMA 2003; 290:2292– Apo A1 in Humans - IVUS



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

JHF Rudd, V Fuster, ZA Fayad et. al. J Nucl Med . 2008;49:871.



INTERACTION OF HOST, VIRUS, AND ANTIRETROVIRAL THER APY
EFFECTS IN CARDIOVASCULAR DISEASE RISK

JS Currier.  Int AIDS Soc 2009; 17:98 (UCLA)
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Relationship of Thoracic Aorta Mean
Vessel Wall Area with MCP-

1/chemokine (C–C motif) Ligand 2 .

Relationship of MCP -1/chemokine 
–C motif) Ligand 2 with HIV-1 Viral 

Load

MFloris -Moore, ZA Fayad, V Fuster, AD Schecter et. al. AIDS 2009;23:941.



Accelerated Coronary Atherosclerosis and Arterioscl erosis in
Young HIV-Positive Patients

Tabib et. al. Cor Artery Dis . 2000;11:41 (Lyon ) - SMC
G Micheletti et. al. Cardiovasc Path 2009;18:28. - Inflammation



JAMES B. HERRICK 1861- 1954(            
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EPCs are Recruited Into Arterial Thrombi in Vivo 
and Reduce Carotid Thrombus Formation (Mouse)

H Abou -Saleh et. al. Circulation 2009;120:2230. - PGI-2, Cox-2



Thrombin
SCH 
530348
AZD0837
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platelet aggregation
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platelets
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Investigational Anticoagulant Targets

TFPI (tifacogin)

Idraparinux

Rivaroxaban
Apixaban
LY517717
YM150
DU-176b
Betrixaban
TAK 42
Dabigatran

ORALORAL PARENTERALPARENTERAL

DX-9065a
Otamixaban

XaXa

IIaIIa

TF/VIIaTF/VIIa

XX IXIX

IXaIXa
VIIIaVIIIa

VaVa

II (thrombin)II (thrombin)

FibrinFibrinFibrinogenFibrinogen

ATAT

APC (drotrecogin alfa)
sTM (ART-123)

Adapted from Weitz JI. Thromb Haemost 2007; 5 Suppl 1:65-7.

TTP889

APC    activated protein CAPC    activated protein C
AT       antithrombinAT       antithrombin
sTM    soluble thrombomodulinsTM    soluble thrombomodulin
TF       tissue factorTF       tissue factor
FPI      tissue factor pathway inhibFPI      tissue factor pathway inhib
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1a) CORONARY ATHEROSCLEROSIS IN HIV (N=66, CONTROLS=1

RG Micheletti et al.,CV Pathol 2009; 18:28 (UCLA) – HIV + HAART - C
M Ntsekhe, BM Mayosi.  Nat Clin Pract CV Med 2009;6:120 – HIV +

Pericardial Tb,  Cardiomyopathy,   Pulm. Hypertensi on
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1b)  SUMMARY OF HAART TRIALS

HIV Positive Months
Study Patients F/U Key Findings

Veterans Affairs study 36,766 40 No increase in CV admissions

Coplan et al. 10,986 12 No increase in MI in Rx with PI vs NRTI

DAD 23,437 18 Increase of MI with PI, not with NNRTI

French Hosp. Database 34,976 33 PI for > 18 mo had increase of MI

HOPS 5672 37 PIs had increase in MI

Barbaro et al. 1551 36 PIs had increase in MI

DAD 33,347 56 Abacavir & didanosine (NRTI) increased

SMART 2752 34 Of NRTIs, Abacavir alone increased MI

PM Farrugh et al., Cardiology In Review 2009; 17:211



1a) ODDS RATIO OF CAROTID 
PLAQUE BY HIV POSITIVITY

0.5 1 2.5 5

Odds ratio of carotid plaque

O.R. = 1.50
P<0.009

Depalron (2001)

Heue (2004)

Kaplan (2008)

Lekakis (2008)

Lorenz (2008)

Sominari (2002)

Overall

1b) ODDS RATIO OF CAROTID PLAQU
BY PROTEASE INHIBITOR EXPOSUR

0.5 1 2.5 5

Odds ratio of carotid plaque

O.R. = 1.
P<0.058

Study

Alonso-Villeverde (2004)

de Saint Martin (2006)

Depalron (2001)

Lekakis (2008)

Maggi (2004)

Sominari (2002)

Overall

E Hulten et al., Heart 2009; 95:1826
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2) The Pyramid of Vascular Cognitive Impairment

L Pantoni et.al. Cerebrovasc Dis 2009;27(sup1):191. (Florence)

3)



Mortality From Coronary Heart Disease During Each
Decade of Life in Relation to Usual Systolic Blood 

Pressure at the Start of the Decade

Böhm et. al. Eur Heart J Suppl . 2009;11:F19
Prospective Studies Collaboration. Lancet 2002;360:1903 .



3a) ADVANCED AGE, HYPERTENSION AND DEMENTIA
MEAN SBP AND SHORT PORTABLE MMSE SCORE BY INCREASIN

AGE GROUPS
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TO Obisecon.  Clin Geriatr Med 2009; 25:259 (NIH)



BLOOD PRESSURE & RISK DEMENTIA – LOGITUDINAL STUDIES

Late-Life Hypertension Late-Life Hypertension Hypotension
Ueda et al. (1992) Qiu et al. (2003a) Ruitenberg et al. (2001
Kuusisto et al. (1997) Skoog et al. (1996) Morris et al. (2001)
Cuo et al. (1996) Li et al. (2007) Verghese et al. (2003)
Pettiti et al. (2002) Yoshitake et al. (1995) Nilsson et al. (2007)
Morris et al. (2000) Brayne et al. (1998)
Kokmen et al. (1991) Tyas et al. (2001)
Rockwuud et al. (1996) Posner et al. (2002)

Lindsay et al. (2002)
Mid-Life Hypertension Kuller et al. (2003)
Launer et al. (2000) Borenstein et al. (2005)
Kivipelto et al. (2001b) Petitti et al. (2005)
Wu et al. (2003)
Yamada et al. (2003)
Whitmer et al. (2005)

SP Kennelly, BA Lawlor, RA Kenny.  Ageing Research Reviews 2009; 8:61
TO Obisecon.  Clin Geriatr Med 2009; 25:259 (NIH) – Age, BP, Cognitive Function



CHANGES IN THE PREVALENCE AND 
CONTROL OF HYPERTENSION IN 
THE UNITED STATES (1988-2004)
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A Chobanian et al., Circ 2009; 120:1558
V Fuster, A King.  Nat Rev Card 2009; 6:729
G Mazzaglia et al., Circ 2009; 120:1598 (Italy, 400 physicians)



Twelve-year trends in risk factor control in 
Europe in patients with established CHD

J Sanz, V Fuster et. al. JACC 2009 (accepted)
K kotseva et. al. Lancet 2009;373:929.



3b) Aging, HTN & Amyloid Are Alterations That in Co ncert wit
Other Mechanisms Induce Neuronal Dysfunction

C. Iadecola et. al. Stroke 2009;40[suppl 1]:S40.



Amyloid Deposits Make for a Colorful PIB Scan of 
an Alzheimer’s Patient’s Brain . People with MCI 

Show Diverse Results

G Miller. Science 2009;326:386.



Citation rates for the different modalities 
of functional neuroimaging

KJ Friston Science 2009;326:399.
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MAYO – Late 1970’s: ASA / Anticoagulants

2) ESC 1992 Andreas Gruntzig Scientific Award

3) PCR – 2004
DES


