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WHY DO WE HAVE TO
EVALUATE THE ARTERIAL
FUNCTION?



LIMITATIONS OF CV RISK SCORING
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Limitations of traditional risk scores
(SCORE, Framingham)

U They do not consider several established risk factors (obesity,
diabetes, history of premature CHD in first degree relatives, lack of regular
physical exercise, psychosocial factors, etc.)

U They are mainly focused on fatal and non-fatal CHD, however
Ischemic stroke is also a major cause of deaths and disability

U They do not consider the ethnicity

U More than 80% of the global CVD burden is in low-income
and middle-income countries where the value of risk factors
has not yet been established

Simon, A. and Levenson, J.:
May subclinical arterial disease help to better detect and treat high-risk asymptomatic individuals?
J Hypertens 2005, 23: 1939-1945



Aé .although traditional risk factors may account for 90%
of the attributable cardiovascular risk, their prediction of
CVD is weak probably because the susceptibility to CVD
varies greatly among individuals.o

AThe detection of high CVD r i
factors alone probably fails to diagnose a number of
high-risk conditions and therefore measurement of new
potential risk factors has been proposed to improve the
detection of high-r i sk asympt omati c su

Simon, A. and Levenson, J.:

May subclinical arterial disease help to better detect and treat high-risk asymptomatic individuals?
J Hypertens 2005, 23: 1939-1945



Aé. vascul ar sti ffn
atherosclerosis and Is a risk factor for
atherosclerosis.

V4

ééstudies clear | yYyWden
and the augmentation index are

associated with the structural changes of

atheroscl erosi s

Davies, J.l., Struthers, A.D.:
J Hypertens 21:463-472; 2003



Relation between classical CV risk factors
and arterial stiffness

Time at measurement

100%
abnormal

Peter M. Nilsson, Pierre Boutouy
Hypertension. 2009;54:3-10



Additive predictive value of arterial stiffness
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Additive predictive value of arterial stiffness
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Aix, SBPao and PWVao,
Independent predictors of CV
morbidity and mortality



Relation between Aix and CV survival
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Arterial Stiffness, Wave Reflections., and the Risk of
Coronary Artery Disease

Thomas Weber., MD: Johann Auer, MD: Michael FF. O'Rourke, MD: Erich Kvas, ScD:
Elisabeth Lassnig, MD: Robert Berent, MD: Bernd Eber, MD

Background—Increased arterial stiffhess. determined invasively. has been shown to predict a higher nsk of coronary
atherosclerosis. However, invasive techniques are of limited value for screening and nsk stratification in larger patient
groups

Wetheds and Results—We prospectively enrolled 465 consecutive, symptomatic men undergoing coronary angiography
for the assessment of .‘-ll\[\'k'lc\l coronary artery disease. Arterial stiffness and wave reflections were t|l|:l|‘ll||.i\'kl
noninvasively using applanation tonometry of the radial artery with a validated transfer function to generate the
corresponding ascending aortic pressure waveform. Augmented pressure (AP) was defined as the difference between the
second and the first systolic peak. and augmentation index (Alx) was AP expressed as a percentage of the pulse pressure
[n univariate analysis, a higher Alx was associated with an increased nsk for coronary artery disease (OR. 4.06 for the
difference between the first and the fourth quartile [1.72 to 9.57; P<<0.01]). In multivarnate analysis. alter controlling
for age. height. presence of hypertension. HDL cholesterol, and medications, the association with coronary artery
disease risk remained significant (OR. 6.91: P<<0.05). The results were exclusively driven by an increase in risk with
premature vessel stiffening in the younger patient group (up to 60 vears of age). with an unadjusted OR between Alx
quartiles I and IV of 825 (P<<0.01) and a multiple-adjusted OR between these quartiles of 16.81 (P<<0.05)

Conclusions— Alx and AP, noninvasively determined manifestations of arterial stiffening and increased wave reflections,
are strong, independent risk markers for premature coronary artery disease. (Circulation. 2004;109:184-189.)

K(‘) Words: coronary disease W waves W arteries ®m arteriosclerosis




Relation between Aix
and CV events in CHD

Corrected Variables
Relative risk In the model
: Tolg
Aix 1.28 Age, height, drugs,

MAP, HR, EF, diabetes,
(10% increase) (1,09-1,50) smoking, CRP, CHF,
severity of CHD

Aix Is a strong and independent risk factor
of adverse cardiovascular outcomes !

N =297 CHD, 1182 days follow-up,
Hypertension 2005;45:980
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