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Atherosclerosis: current hypothesis

• Myocardial infarction

• Plaque rupture/erosion

• Histological features

?

?



Athero-Express

• Collecting endarteriectomy specimen (carotid and 
femoral) and blood (start 2002)

• Patient characteristics by questionnaire, clinical 
parameters

• Now >2800 patients included of which >1700 with 
CEA.  

• Follow up: duplex and adverse cardiovascular events 
(hospital and phone)

• Objective: to discover local plaque characteristics 
predictive for systemic adverse events
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Fatty-Acid-Binding-Protein (FABP4)

• Fatty acid binding proteins (FABP) are involved in fatty acid 
metabolism and cellular lipid transport, 

• Adipocyte FABP (aP2 (=FABP-4)) is also expressed in macrophages.
• Role FABP4:

• Reversibly bind saturated and unsaturated fatty-acids 

• Facilitate lipid transport to specific parts of the cell 

• mitochondria for oxidation, 
• nucleus for lipid-mediated transcriptional regulation 
• outside the cell to signal in an autocrine or paracrine manner 

• Role in insulin resistance

Ref: 1 Perrella MA, FASEB, 2001

2 Makowski L, Nature, 2001

3 Layne MD, FASEB, 2001





Survival analysis, Plaque FABP4 (Composite EP)

P=0.005
1ST VS 3RD HR 1.99 – CI: 1.30 – 3.04

Peeters et al. 

Eur Heart J 2010



Survival Functions

follow-up years (vascular event or intervention)
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Osteopontin and endpoints

years years

Combined endpoint: 

clinical event
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N=650
De Kleijn et al. ATVB 2010



AAA, n=219



Question

Is local IPH a marker for future risk?



Coronary artery from autospy case: glycophorin A  positive core.  

Arbustini Heart 2002

•c

•c







NEJM 2003





The necrotic lipid core: 

graveyard of the red blood cell?

• The red cell membrane is 1.5–2.0 times richer in cholesterol than 
any other cell.

• About 40% of the weight of the erythrocyte is composed of lipid 

http://images2.layoutsparks.com/1/117952/graveyard-peace-moon-rest.jpg


Atherosclerosis 2011 Derksen et al. Carotid plaques.



HE overview fibrin

CD 42b, platelets EM, amorfous 
tissue



Dersken et al  Atherosclerosis 2011
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I year 2 years 3 years

Combined endpoints:

1- clinical event: stroke, MI, CABG, PCI, CV death

2- clinical event + vascular surgery or PTA (claudication, 

contralateral carotid, aneurysm)

Study design



Local predictive value

Plaque histology vs. restenosis
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* p <0.0005; p<0.0005 Hellings et al. JAMA 2008



The classical definition of the vulnerable plaque and predictive value for 

systemic outcome

Hellings, Peeters 
Circulation 2010



•Hellings W E et al. Circulation 2010;121:1941-1950
• Copyright © American Heart Association



Thrombus presence [intraplaque/intraluminal] and 

endpoints

years

no
yes

P = 0.004
Hazard ratio = 1.7 [1.1 – 2.4]

Hellings et al. Circulation 2010



Number of neovessels in plaque.

low

high

Circulation 2010



•Figure 3 (Continued).

•Hellings W E et al. Circulation 2010;121:1941-1950

• Copyright © American Heart Association



Femoral plaques, composite endpoint



Femoral plaques, Atherosclerosis 2011 Derksen et al. 





Staub D et al. Stroke 2010

“Vasa vasorum and plaque neovascularization on contrast-
enhanced carotid ultrasound imaging correlates with 
cardiovascular disease and past cardiovascular events.”



All symptomatic patients All symptomatic patients 
with significant stenosis

J Vasc Surg 
2008



Plaque type and stroke risk

Stroke risk can be calculated using a carotid stenosis risk 
prediction model, which has been described in detail previously 
and was validated against the NASCET patient database with a 
c-statistic of 0.67, 95% CI 0.63-0.72 (p<0.0001).

Risk “number” Plaque type





In the field of CVD, successful 
biobanking in the past does not 

provide a guarantee for 
successful biomarker research in 

the future.



Inclusion number /year (carotid plaques)

Year of CEA Frequency (n) %
2002 83 5,5
2003 167 11
2004 199 13,1
2005 207 13,6
2006 198 13
2007 166 10,9
2008 156 10,3
2009 185 12,2
2010 145 9,5
Total 1506 100





Quantitative Macrophages over time

Spearmans 
rho = -0.127; 
P<0.001



patients treated  with statins (n=1089) patients not treated with statins (n=389)

IPH over time
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