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Arterial stiffness: An independent 
determinant of Cardiovascular Risk

- Peripheral PP
- Central PP
- Augmentation Index
- PWV
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Central pulse pressure in ESRD patients
Hypertension 2002





Augmentation pressure and cardio-vascular events in CAD patients
Chirinos et al, Hypertension, 2005  



Endothelial Dysfunction and 
Prognosis in Hypertensives 

Patients exposed to risk
Follow-up (mo)

Event-Free
Survival

Perticone F et al. Circulation. 2001;104:191-196.
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PWV is an independent determinant of LV hypertrophy
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PWV and all-cause mortality 
in hypertensive subjects

Laurent S. et al. Hypertension, 2001
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Sutton-Tyrrell et al, Circulation 2005 

Arterial stiffness is associated 
with cardiovascular events 

in well functioning older adults 



Impact of aortic stiffness attenuation on survival 
of patients with end stage renal failure

Guerin A, et al; Circulation 2001
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Am J Cardiol, 1984



Enalapril vs Propranolol on large artery geometry and mechanics

Simon A, Am J Cardiol, 1984



Enalapril vs Propranolol on large artery geometry and mechanics

Simon A, Am J Cardiol, 1984





Vasodilating effects of Dihydralazine and Perindopril

Benetos  A et al; J. Hypertens 1990





CAFE study



Valsartan vs Amlodipine: Improvement in 
Endothelial Function
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*P <0.05 vs baseline. 

In this single-blind crossover study, 12 hypertensive patients were randomized to valsartan and 
amlodipine for 8-week treatment periods that were separated by a 2-week placebo washout. Intra-
arterial infusions of ACh were used to assess stimulated endothelium-dependent nitric oxide 
release.

Tzemos N et al. Am J Hypertens. 2001;14:A66-A67.



Valsartan Improves Vessel Elasticity
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Klingbeil AU et al. J Hypertens. 2002;20:2423-2428.
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Valsartan improves arterial compliance in patients with 
hypertension.
Effects are independent of BP reduction.
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A II Induces Superoxide Production in Human 
Vascular Tissue

*P =0.001 vs control.
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Role of A II in Vascular Disease

Dzau VJ. Hypertension. 2001;37:1047-1052.
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DBP and PWV in normotensive and hypertensive subjects according to the 
AT1R A1166C genotype 
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E. Blakestein et al, Hypertension 2001 

Carotid artery compliance according to the ACE I/D genotype



Hemodynamic Parameters Before and After 
Perindopril Treatment According to Angiotensin II 

Type 1 Receptor A1166C Genotype 

Benetos, A. et al. Hypertension 1996;28:1081-
1084



Hemodynamic Parameters Before and After 
Nitrendipine Treatment According to Angiotensin 

II Type 1 Receptor A1166C Genotype

Benetos, A. et al. Hypertension 1996;28:1081-
1084



Benetos, A. et al. Hypertension 1996;28:1081-
1084

Changes of PWV 
after Perindopril or 

Nitrendipine

in AT1-R AA homozygotes (top) 
and AC+CC subjects (bottom)



Main effects of Angiotensin II on the CV system
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Optimal Cardiac, Vascular and Renal Protection in 
high risk patients

Earlier and more aggressive BP control

Pharmacologic blockade of the RAAS
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