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We all know the problem 

Acute coronary syndromes are caused by plaque rupture 
 
 
50% happen suddenly without relevant prior symptoms 
 
 
Primary prevention would be important to avoid events and 
deaths 



Prevention 

Primary Secondary 



Secondary Prevention 

Aspirin after MI 
(n = 135 000, 2 years) 
 

    Number needed to treat:  
    100 for 2 years to prevent 1 death 

SSSS: Simvastatin in 4444 patients with  
MI (80%) or current angina (20%), 5 years 
 

    Number needed to treat:  
    100 for 1.5 years to prevent 1 death 



Primary Prevention: Difficult. 

Statin Analyis in 46 418 patients 
 

    No mortality benefit of statins in  
   primary prevention 

ASPREE, elderly  (n = 19176) 
N Engl J Med 2018 
 
ARRIVE, Risk factors (n = 12 564) 
Lancet 2018 
 

ASCEND, Diabetes (n = 15 480) 
N Engl J Med 2018 
 

=> No significant net benefit of  
Aspirin in primary prevention 
 



Primary Prevention: Difficult. 

 Primary prevention would be important  

 to avoid first coronary  events 
 

 

 

  If patients are selected according to risk factors: 
 

      Statins only recommended for high-risk  

      and very-high-risk individuals 
   

      Aspirin not  recommended  

      for primary prevention 

 
   
 
 



Cardiac Computed Tomography 

Well established to  
detect and rule out  
coronary stenoses 
 
      ESC Guidelines: 
      Suspected CAD 
      Acute chest pain 
 



 

 

  

Cardiac Computed Tomography 
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Plaque 

7 years later 

Majority of infarctions are caused 
by lesions that are not high-grade. 
 
32% of MI caused by high-grade 
stenoses. 
 
In the population, there are a lot 
more lesions that are „mild“ than 
there are high- grade stenoses. 
 
A single high-grade stenosis is 
much more dangerous than a 
single mild lesion  
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Plaque vs. Stenosis 

J Am Coll Cardiol 2011 

Survival in 23 855 patients,  
w/o  known CAD,  404 deaths 



Plaque vs. Stenosis 

 

1) Stenosis is a very powerful marker of risk. 

  

 

  

 



“Vulnerable“ Plaque 

7 years later 



Low CT density (< 30 HU) 

Positive remodeling 

Little/no calcification 

7 years later 

“HIGH RISK PLAQUE FEATURES“ 

“Vulnerable“ Plaque 



 
YES: High-risk plaque significantly 
higher risk 
 
BUT: Only 6% of patients with 
high-risk plaque developed MACE 

Risk of MACE 
 

4415 patients in PROMISE trial 
3-year follow up. 
 

“Vulnerable“ Plaque 



1) Stenosis is a powerful marker of risk 

2) Presence of plaque is a marker of risk, but the typical 

“vulnerable plaque“ features are not very helpful (low specificity) 

  

 

 

 

“Vulnerable“ Plaque 



CT can be used to simulate 

flow and pressure in the 

coronary arteries (FFRCT) 

Vulnerable Plaque Characteristics 

∆ FFR 
“Pressure Gradient“ 



Vulnerable Plaque Characteristics 

150 non culprit lesions 
vs. 
66 culprit lesions 
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Vulnerable Plaque Characteristics 

1) Stenosis is a powerful marker of risk 

2) Presence of plaque is a marker of risk, but the typical 

“vulnerable plaque“ features are not very helpful (low specificity) 
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Men vs. Women 

Normal 

Non - obstructive plaque 

Leipsic et al, Radiology  2013 

8808 women 

9305 men 

No coronary stenoses 
 

  164 events (0.6%/year) 

  37 MI, 120 deaths 

  

18 112 patients 

No coronary stenoses, 164 events (Death & MI) 

P < 0.001 



Normal 

Non - obstructive plaque 

Plaque 

No Plaque 

Men vs. Women 



Men vs. Women 

1) Stenosis is a powerful marker of risk 

2) Presence of plaque is a marker of risk, but the typical 

“vulnerable plaque“ features are not very helpful  

3) Once plaque is present, women are no different from men 

   

 

 



n = 10418 
Patients without stenoses 
 

Each segment with plaque 
increased mortality by 6%. 

Influence of Treatment 
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Each segment with plaque 
increased mortality by 6%. 



Calcium 

No calcium 

Cardiovascular Death, MI, Stroke 

Influence of Treatment 

Statin 

No Statin 

13 644 patients 

Calcium Scoring 

Follow-up 9 years 

J Am Coll Cardiol. 2018 Dec 
25;72(25):3233-3242 
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4) Statins useful if plaque are present. Do not seem effective if no 

plaque is present. 

5) Reasonable to guide preventive treatment based on 

presence/absence of atherosclerosis 
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SCOT-Heart 

LIKELY: Coronary atherosclerosis leads to 
improved selection of patients who benefit 
from statins 
 
  

Suspected CAD:  
 
   If CT is available,  
    
   and patient is a good  
   candidate 
 
   CT is a very good choice as  
   diagnostic modality 



Coronary Atherosclerosis and Outcome –  
Lessons Learned from CT 

It is difficult to show a benefit of statins and aspirin in 
primary prevention 
 
Aspirin not recommended 
 
High prognostic relevance of stenoses / “pressure drop“ 
 
Some relevance of plaque (“vulnerable plaque“) 
 
Statins useful when plaque is present 
 
SCOT Heart: CT may be a good tool to work up suspected 
coronary artery disease 
 
 


