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Overlap of Symptomatic 
Atherosclerosis in CAPRIE

Atherosclerosis: a systemic disease



Atherosclerotic disease
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Consequences of atherothrombosis

Cerebrovascular 
accident

Myocardial Infarction

Sudden Cardiac 
Death

Chronic Ischemic
Heart Disease

Gangrene of 
the legs
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plaque DISRUPTION

Clinical manifestations are the result of focal atherosclerotic 
plaque rupture with superimposed thrombus

Atherothrombosis



Atherothrombosis
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Composition of the Thrombus induced by 
Rupture of  Atherosclerotic Plaques

platelet

JACC 1994, Circulation 1997, Circulation 1999
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Progress in understanding atherothrombosis

Risk factors for 
atherogenesis

Family/genes

Gender

Age

Diet

Inflammation

Hypertension
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Sedentarism

Prothrombotic 
factors
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Hypercoagulability 
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Fibirinogen 

Lp(a)

Stress

Hyperlipidaemia

Diabetes

Smoking
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Badimon L, Fernández-Ortiz A, Vilahur G. Informa Healthcare; 2008
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Composition of the Thrombus induced by 
Rupture of  Atherosclerotic Plaques

platelet

JACC 1994, Circulation 1997, Circulation 1999
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ADP & platelet P2 receptors
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Ibanez, Vilahur & Badimon. EHJ 2006
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Vilahur G et al. Circulation 2004

Effect of exogenous NO donation with a novel-
nitrosothiol compound in thrombotic risk

control NO donor

Platelet deposition
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Differential Protein Pattern in Thrombin stimulated Platelets    
Effect of chronic treatment with NOd
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NO-donors affect proteins that modulate platelet 
cytoskeleton

aggregation

Cytoskeleton 
modifications

adhesion

proteína número            
Swiss-Prot MWt % 

cobertura
Advillin O75366 92 14.3 %

Coronin Q9ULV4 55 10.1 %

Gelsolina P20305 76 12.4 %

Myosin Light Chain P12829 22 19.8 %

Tropomyosin Q8MKF3 34 31.6 %

ARP2/3 Q9GL80 54 19.6 %

Filamin A Q96C61 71 24.0 %
b-Tubulin P02554 33 19.0 %

Actin fibers 
formation

Actin fibers 
stabilization

microtubuls



Vilahur G, Pena E, Padró, Badimon L. Thromb Haemost 2007

NO-donor effects on Protein-Disulphide Isomerase (PDI)
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TF: thrombosis on atherosclerotic plaques
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Badimon et al. Circulation 1999

TF AND 
THROMBOGENICITY

Fernández-Ortiz, Circulation 1994
Toschi et al. Circulation 1997
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Prothrombin
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Platelets and coagulation interaction: 
Tissue factor
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Platelets and coagulation interaction: 
Tissue factor
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Targets for ANTITHROMBOTICS 

Thrombus

Platelet aggregation
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Plasma clotting
cascade
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Factor
Xa

Ticagrelor

Hirudin
Bivalirudin

LMWH
Heparin

TF/FVIIi
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Clinical implications are significantly 
different.

Why some thrombus grow to occlude an 
artery and others remain as a mural 
thrombotic mass?

However, the mechanisms to explain 
both situations are not yet known!
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Proteomic  Profile of the Platelet-MPs

2D-electrophoresis & Maldi-ToF/ToF

56 proteins

156 spots

MPs- fraction (385 spots)
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Padró T, Suades R, Segales N, Badimon L, Cong Soc Esp Arterioscler, 2009



Vilahur G, Hernández-Vera R, Badimon L, et al,  J Thromb Haemost 2009

Potential effect of ischemia on thrombotic risk

Acute Myocardial Infarction

TIME OF CARDIAC ISCHEMIA

PLATELET DEPOSITION

Platelets

Rho-A PLATELET EXPRESSION



EULALIA STUDY
(Cases of Sudden Death)

Inflammatory 
infiltrate

Haemorhage

Vulnerable Plaque Eroded vessel

Lipid Core

THROMBUS

Atherothrombosis = Disrupted Vulnerable Plaque ?




