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Con l’ invecchiamento le grandi 

arterie

si dilatano

si ispessiscono

si irrigidiscono



Assessment of PWV
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Arterial aging 

is risky



Ben-Sholmo Y  JACC 2014; 63: 636-646





normal                              atrophy萎缩 microvascular lesion 





Scuteri A et al.    Eur Heart J 2009

Determinants of dementia  (MMSE <21/ 30) in 400 subjects 

(70% women) with mean age 79 years (range 65-95)



J Hypertens 2011; 29: May



All

(n= 588)

Men

(n=185)

Women

(n=403)

24h hypotension (%) 50.3 45.9 52.4

Dirunal hypotension (%) 39.8 32.4 43.2 **

Nocturnal hypotension (%) 31.3 30.3 31.8

≥10% registrations 

with SBP  <100 mmHg 

during 24h (%)

19.2 15.3 20.9

Scuteri A   J Gerontol 2012
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BRAIN

• 2% of body weight

• 20% of body O2 consumption

• 25% of body total glucose utilization

Yet…

It lacks energy reserves 

Its normal function depends upon perfusion

that provides optimal nutrient delivery.
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…altre piccole soddisfazioni



Summary of GWAS for PWV in the SardiNIA study cohort.

Tarasov K V et al. Circ Cardiovasc Genet 2009;2:151-158

Copyright © American Heart Association



GB Ehret et al. Nature 000, 1-7 (2011) doi:10.1038/nature10405

Genome-wide –log10 P-value plots and effects for significant loci.

multi-stage design in 200,000 individuals of European descent



Carotid Geometric Phenotype (CGP)
top: 

left, normal (CGP1);   right, concentric remodelling (CGP2)

bottom: 

left,  concentric hypertrophy (CGP3); right, hypertrophy with  dilation (CGP4)



 
 

 
CGP1 

(83.4%) 

 
CGP2 

(5.5%) 

 
CGP3 

(2.2%) 

 
CGP4 

(8.9%) 
 
Age (yrs) 

 
52 ± 13 

 
62 ± 9* 

 
54 ± 15 

 
55 ± 11 

 
SBP (mmHg) 

 
134 ± 23 

 
133 ± 23 

 
142 ± 24 

 
156 ± 26* 

 
DBP (mmHg) 

 
84 ± 13 

 
79 ± 11 

 
84 ± 13 

 
95 ± 16* 

 
CCA D (mm) 

 
6.4 ± 0.7 

 
5.5 ± 0.5* 

 
6.1 ± 0.6 

 
7.4 ± 0.9* 

 
CCA IMT (mm) 

 
0.96 ± 0.20 

 
1.35 ± 0.16* 

 
1.77 ± 0.35* 

 
1.37 ±0.17* 

 
CCA W/L 

 
0.30 ± 0.07 

 
0.51 ± 0.07* 

 
0.58 ± 0.13* 

 
0.38± 0.06* 

 
CCA VM 

 
11.1 ± 2.7 

 
13.6 ± 2.3* 

 
20.7 ± 5.3* 

 
18.4 ± 3.2* 

 
CCA stress (mmHg) 

 
30.4± 8.4 

 
49.2 ± 7.1* 

 
60.0 ± 14.3* 

 
43.4 ± 9.3* 

 
CCA Dist (μm/ mmHg/mm) 

 
110 ± 65 

 
151 ± 125* 

 
156 ± 97* 

 
86 ± 58* 

 
CCA AGI (%) 

 
19.1 ± 23.8 

 
19.3 ± 24.3 

 
23.7 ± 22.3 

 
33.7± 24.3* 

 
PWV (cm/sec) 

 
979 ± 220 

 
981 ± 278 

 
1135 ± 428* 

 
1076± 282* 

 

*  p< 0.05 vs CGP1
Scuteri A et al Hypertension 2001



Can we slow down

arterial aging?
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Dall’ anziano 

all’ invecchiamento: 



Aging is …

• a process

• dynamic

• heterogenous

• systemic

• (partially) adaptive
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Longitudinal changes in PWV  and SBP 

at various ages 
Scuteri A et al    Hypertension 2014
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Aging is …

• a process

• dynamic

• heterogenous

• systemic

• (partially) adaptive



Metabolic Syndrome NCEP- ATP III

GLUCOSE (G)

Fasting plasma glucose  110 mg/dl

HDL-CHOLESTEROL (H)

HDL-Chol < 40 mg/dl (M), < 50 mg/dl (F)

TRIGLYCERIDES (T)

Triglycerides  150 mg/dl

BLOOD PRESSURE (B)

SBP  130 mmHg and/or DBP  85 mmHg

ABDOMINAL OBESITY (W)

Waist circumference > 102 cm (M), > 88 cm (F)



Scuteri A et al    

Eur Heart J 2010



The life-course approach (2)

CV=



Summary of GWAS for PWV in the SardiNIA study cohort.

C

Tarasov K V et al.  Circ Cardiovasc Genet 2009;2:151-158

Summary of GWAS for SBP (top) and DBP (bottom)

Nature. 2011 Sep 11;478(:103-9



Hazard Ratio 95%CI P-value

SBP (per 10 mmHg) 1.40 0.99-1.08 0.08

PWV (per 1 m/s) 1.10 1.01-1.30 0.03

Multivariate Cox Proportional Hazards models

Other variables included in model: Age, Sex, BMI, MAP, LDL, HDL, Trig

PWV is an Independent Predictor of 

Incident HT

Najjar SS  JACC 2008
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Longitudinal changes in PWV  and SBP 

at various ages 
Scuteri A et al    Hypertension 2014
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Aging is …

• a process

• dynamic

• heterogenous

• systemic

• (partially) adaptive



Factors impacting 

on heterogeneity 

of arterial aging:

the model of MetS



Scuteri A et al    

Eur Heart J 2010    



Scuteri A et al  Eur Heart J 2010    



MARE Project
Metabolic syndrome 

and   Arteries 

REsearch 
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Cunha P et al J Hypertens 2015



Nilsson PN et al for the MARE Consortium  J Hypertens 2018



Nilsson PN et al for the MARE Consortium  J Hypertens 2018



Aging is …

• a process

• dynamic

• heterogenous

• systemic

• (partially) adaptive



“Windows” through which 
preclinical cardiovascular disease 
can be assessed non-invasively

Modified from Devereux and Alderman, Circulation 1993; 88:1444-1455

A. Left ventricle

B. Carotid arteries

C. Kidney



Target organ damage: 

Definitions

• HEART

Echocardiographic LVH: 

LVMI >50 g/m2.7  in either sex

• COMMON CAROTID ARTERY

an intimal-media thickness(IMT) > 0.9 mm 

and/or   presence of plaque 

• KIDNEY:

eGFR<60 ml/min/1.73 m2 (stage 3)



Int J Cardiol

2018; 263: 132-137



Int J Cardiol 2018; 263: 132-137



…and so stiffer arteries 

are a marker

of systemic alteration & damage 

in the whole arterial tree



CONCLUSIONS



Measuring arterial 

aging



Arterial aging 

is risky



Arteries:

aging 

not atherosclerosis,

not hypertension



Aging is …

• a process

• dynamic

• heterogenous

• systemic

• (partially) adaptive



How early 

arterial aging can be 

identified?



Can we slow down

arterial aging?







The life-course approach (2)

CV=
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Routinely measuring arterial aging as early as 

possible                    …with recurrent follow-up



L’ evoluzione demografica in Italia 

An increasing number of years is lived with some disability….

…and novel functional otucomes become relevant

80

Males

Source: Istat, Italian Life tables and  survey «Indagine Aspetti della vita quotidiana»

good health bad health









Io parlo parlo, ma chi mi ascolta ritiene 

solo le parole che aspetta. […] 

Chi comanda il racconto non e’ la voce: 

e’ l’ orecchio.

• I. Calvino





https://www.aristea.com/mastercourse2020/



Soffio antichissimo del mare,

vento del mare a notte:

a nessuno tu vieni;

per chi vegli

resisterti

e’ una prova

RM Rilke Canto del mare


