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• We live with atherosclerosis

• We die of thrombosis



N Engl J Med. 1980 Oct 16;303(16):897-902.
Prevalence of total coronary occlusion during the 
early hours of transmural myocardial infarction

DeWood MA, Spores J, Notske R, Mouser LT, 
Burroughs R, Golden MS, Lang HT



Acute myocardial infarction: coronary 
thrombus

Platelets

E Falk 1983 and 1985



Understanding thrombosis in ACS

• The coronary artery

• Platelets

• Coagulation
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Atherosclerosis     atherotrombosis

• Inception – the early lesion

• Development – the plaque

• Clinical emergence – plaque 

rupture and thrombosis



Fatty streak: 

the beginning of the story

Davies MJ, 1986



Endothelial Dysfunction(s) as a common 

mechanism in atherothrombosis

Atherogenic triggers (e.g. ox-LDL, AGEs)

Endothelial dysfunction(s)

e.g. Increased 

expression of 

adhesion molecules

e.g. Increased expression 

of coagulation activators 

(e.g. Tissue factor)

e.g. Increased 

expression of MMPs, 

decreased expression of 

TIMPs



The Human Atheroma is a Cellular Lesion
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After P. Libby, 2001, with permission



Molecular Mediators of Atherogenesis

VCAM-1

MCP-1 M-CSF



Thromb Haemostasis 2016; 116: 2012-21
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Inflammation and thrombosis
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Thromb Haemostas 2015; 114: 519-29  
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Anti-inflammatory strategies in vascular disease

• lowering LDL cholesterol levels below those achievable with statins 

alone (e.g., inhibition of serum proprotein convertase subtilisin/kexin 9 

[PCSK9])

• Colchicine

• darapladib, a small molecular inhibitor of a lipoprotein-associated 

phospholipase, to reduce clinical events.

• antibody neutralization of the proinflammatory cytokine interleukin-1β

• low-dose methotrexate on a weekly basis

• n-3 fatty acids

• other drugs
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ErosionRupture

Dr I-K Jang et al

OCT: the EROSION study



• Thrombus area was measured on every frame. Thrombus volume 

was calculated as the sum of thrombus area x thrombus length.

20

Thrombus Volume Measurement



The coronary plaque: ‘stabilization’

• Statins

• Stents
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Coronary thrombosis: platelets



Days after randomization
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Large platelets in acute MI

• Increased mean platelet volume in acute MI

• Increased mean platelet volume is a predictor 
of mortality in patients with acute MI

Martin et al, BMJ 1983

Martin et  al, Lancet 1991

Klovaite et al, J Thromb Haemost 2011 



Increased platelet volume in acute MI

• Martin et al BMJ 1983, Trowbridge & Martin, Thrombosis and Haemostasis 1987.
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Platelet production

• Accelerated platelet 

turnover increase the 

proportion of newly formed

platelets released from 

megakaryocytes

• Newly formed platelets:

higher number of dense 

granules and increased cell

volume
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PPlatelet turnover in ACSlatelet turnover 

in ACS
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Thromb Haemost 2009;101:151-156.



PPlatelet turnover in ACS
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Platelet production and turnover



UNIVERSITY OF AARHUS
31



Atherothrombosis: platelet inhibition works

• Aspirin

• Clopidogrel

• Prasugrel

• Ticagrelor
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Real-time in vivo imaging of 
arterial thrombus formation in the 
mouse after laser-induced 
vascular injury, showing:
• platelet deposition, 
• tissue factor accumulation
• subsequent fibrin generation

Falati et al. Nat Med 2002;8:1175–81. 

In vivo arterial thrombosis involves platelet aggregation, 

tissue factor generation and fibrin formation



Persistently elevated thrombin levels -12 months 

after an ACS event

 Italian GUSTO IIb trial: 319 patients with ACS; symptoms of cardiac ischaemia at rest 

≤12 hours before enrolment and ECG signs of acute ischaemia

 Prothrombin F1+2 levels remained elevated at 1, 6 and 12 months after enrolment 

ACS, acute coronary syndrome; ECG, electrocardiogram.

Ardissino et al. Blood 2003;102:2731–5.
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Distribution of F1+2 values at study beginning (0) and after 1, 6 and 12 months 

(median values, 25th and 75th percentiles, and ranges shown)



ACS - Anticoagulants work

• Warfarin (WARIS-2)

• Very low dose rivaroxoban (ATLAS TIMI 51)

• UFH, LMWH, fondaparinux, bivalirudin
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R De Caterina et al, TH 2016
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Atherothrombosis

Speaker



Atherothrombosis
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