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Introduction 

Cardiovascular disorders are still leading mortality causes worldwide 
[Piepoli et al, 2016].  

Early detection of cardiovascular risk, subclinical atherosclerosis and new 
cardiovascular active substances deserve special attention.  

Pulse wave analysis and arterial age provide valuable prognostic 
cardiovascular information [Vlachopoulos et al, 2015; Mozos et al, 2017].  
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“A man is as old as 
his arteries.” (T. Sydenham) 

 Arterial stiffness, the expression of impaired arterial 
elasticity, is an early sign of adverse functional and 
structural changes of the vessel wall; it is a marker of 
arterio- and atherosclerosis (Erbel et al, 2014; 
Vlachopoulos et al, 2015) 

 Arterial age: is the chronological age of a person with all 
risk factors at normal levels and the same 10 years 
predicted risk (Lee et al, 2010) 

 Arterial stiffness and arterial age provide information 
beyond standard cardiovascular risk factors in 
prediction of future cardiovascular events.  

  

  

  



Arterial 
stiffness 



Incident and reflected waves 

 PP=incident wave+reflected wave 

 elastic, compliant, large arteries: incident wave responsable for the peak SBP; slow wave velocity, reflected 
wave arrives in diastole, augmenting the DBP, preserving coronary perfusion 

 stiffening of the larger arteries: increased wave velocity, the reflected wave returns earlier, merge with the 
systolic part of the incident wave, increasing SBP, decreasing DBP, increasing PP, decreasing coronary 
perfusion 

  

Gkaliagkousi et al, 2009 
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Nunez et al, 2010; Ungvari et al, 2010; Kotsis et al, 2011 



Pathophysiology 

↑ arterial stiffness 

↑ afterload, PP 

LVH 

imbalance: oxygen demand/oxygen supply 



Atherosclerosis: a vicious cycle 

Palatini et al, 2011 
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Factors that may worsen or improve arterial 
stiffness 
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Musik 

Low salt diet 

Black tea, cocoa, chocolate 

Moderate alcohol  

Therapy: diuretics, ACE inhibitors, 
ARBs, calcium blockers, nitrates, 
aldosterone antagonists, hormone 
replacement therapy, antidiabetic 
agents, AGE breakers, statin therapy, 
ASPIRIN  

Gkaliagkousi et al, 2009; Palatini et al, 2011, Vlachopoulos et al, 2015; Grassi et al, 2015 



Arteriograph 



Pulse wave analysis 

 Mobil-O-Graph (IEM GmbH, Stolberg, 
Germany): PWV, AI, AA, BP variables 
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Genomic-based strategies for biomarker discovery in CV 
research 

RFL = restriction fragment length 
polymorphism  



Proteomics 
in biomarker 
search 



 Genetic biomarkers: 

 Single nucleotide 
polymorphism (SNP) 

 Epigenetic modifications 

 Family history 





A family history of 
stroke was 
associated with an 
increased AS, 
independent of 
other known 
atherosclerotic risk 
factors, including 
HT. 







Vascular smooth muscle cell (VSMC) senescence in 
hypertension 





Molecular 
mechanisms 
mediating 
vascular 
ageing 





miRNAs regulating the function of ECs 



regulate 
phenotypic 
switching in 
VSMCs 



Major miRNAs that contribute to the pathogenesis of arterial 
stiffness 



miRNAs affecting vascular calcification 

BMP=bone morphogenetic protein RUNX = runt-related transcription factor 



Plasticity of epigenetic changes in 
vessels 

Epigenetic DRUGS:  
- HDACi 
- Inhibitors of histone acetylation readers 
(bromodomain inhibitors)  
- DNMTs inhibitors (Azacitidine,Decitabine and, 
Guadecitabine) 
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Conclusions 

The SCORE system provides valuable information about fatal cardiovascular 
events but not total cardiovascular risk 

Arterial stiffness, the expression of impaired arterial elasticity, is an early 
sign of adverse functional and structural changes of the vessel wall; it is a 
marker of arterio- and atherosclerosis 

Genetic markers provide valuable information related to key mechanisms of 
increased arterial stiffness in several disorders. 



Thank you! 


