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Abstract Hypertension is a major modifiable risk factor, and
clinical trials have demonstrated that successful reduction of
elevated blood pressure to target levels translates into de-
creased risk for the development of coronary artery disease,
stroke, heart failure, and renal failure. The arterial system had
previously been regarded as a passive conduit for the trans-
portation of arterial blood to peripheral tissues. The physio-
logic role the arterial system was greatly expanded by the
recognition of the central role of the endothelial function in a
variety of physiologic processes. The role of arterial function
and structure in cardiovascular physiology was expanded with
the development of a variety of parameters that evaluate
arterial stiffness. Markers of arterial stiffness have been cor-
related with cardiovascular outcomes, and have been classi-
fied as an emerging risk factor that provides prognostic infor-
mation beyond standard stratification strategies involving hy-
pertension, diabetes, obesity, dyslipidemia and smoking. Mul-
tiple epidemiologic studies have correlated markers of arterial
stiffness such as pulse-wave velocity, augmentation index and
pulse pressure with risk for the development of fatal and
nonfatal cardiovascular events. Additionally, measurements
of arterial stiffness had clarified the results of clinical trials
that demonstrated differing impacts on clinical outcomes,
despite similar reductions in blood pressure, as measured by
brachial and sphygmomanometry.
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Introduction

Over the past several decades, age-adjusted cardiovascular
mortality has been steadily decreasing in the United States.
The precise mechanism that underlies this encouraging de-
cline in vascular events is multifactorial, and relates to im-
provements in both diagnostic and therapeutic interventions.
However, cardiovascular disease remains the leading cause of
death in the United States and the developed world. Despite
the improved capacity to identify individuals at risk for the
development of vascular disease, the lack of a unifying hy-
pothesis that explains all aspects of the initiation and progres-
sion of atherosclerosis has limited definitive therapy. The
process of atherosclerosis is best regarded as a syndrome with
multiple factors influencing the pathophysiologic processes
that are involved in the initiation and progression of vascular
disease. The concept of risk factor identification and modifi-
cation has gained credence as a means to stratify individuals at
risk for the development of vascular disease and initiate ther-
apy. Clinical trials have demonstrated that identification and
modification of the classic cardiovascular risk factors, such as
hypertension, dyslipidemia, diabetes mellitus, and tobacco
consumption, by lifestyle interventions or pharmacologic
treatment will decrease the risk for the development of subse-
quent cardiovascular events. However, improvement in the
identification and risk stratification strategies is clearly needed
due to the high residual prevalence of cardiovascular events
despite institution of therapeutic interventions. Additionally,
individuals who would appear to exhibit a relatively modest
risk factor profile have been demonstrated to suffer a
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cardiovascular event, which emphasizes the need for more
precise stratification.

Historically, the arterial system had been regarded as a
passive conduit that allowed transport of oxygenated blood
and nutrients to the peripheral tissues. However, the recogni-
tion of the active role of the endothelium in a multiplicity of
previously unappreciated physiologic activities, including
vascular tone, lipoprotein transport, coagulation, platelet ac-
tivity and inflammation, has generated increased interest in the
physiologic activity of the arterial tree beyond the conduit
function. The initiation of physiologic abnormalities in endo-
thelial function has been recognized as the first identifiable
phase in the development of atherosclerosis. Additionally,
identification of genetic influences and signaling pathways
involved in the initiation of atherosclerosis have been refined,
and provided insight into the early phases of the development
of vascular disease [1••]. Increased clinical and experimental
evidence has implicated progressive modification of the struc-
ture and function of the vascular system mediated by a variety
of cardiovascular risk factors, especially hypertension, in the
initial phases of atherosclerosis. Hypertension is a major mod-
ifiable cardiovascular risk factor, and vascular changes asso-
ciated with the aging process are especially prominent with
progressive elevation of systolic and diastolic pressure, which
predate clinically identifiable atherosclerosis [2]. Progressive
alteration of arterial structure and function may be both a
consequence of elevated blood pressure, and additionally
may play a pathogenetic role in the development of and
persistence of hypertension. Exposure of the arterial bed to
elevated levels of systolic and diastolic blood pressure is
associated with a remodeling process that involves a variety
of pathologic processes, including hypertrophy and hyperpla-
sia of smooth muscle cells within the vascular tree, coupled
with the modification of matrix proteins which play a pivotal
role in the initiation and progression of atherosclerosis [3].
The continuous deposition of a variety of proteins, including
collagen, coupled with progressive loss of the elastic matrix
will result in arterial stiffening. Additionally, progressive de-
position of calcium further results in increased arterial stiff-
ness, which is amplified in hypertensive patients with end
organ damage such as renal insufficiency [4•]. The progres-
sive remodeling process that occurs with the aging process
results in a loss of vascular compliance, which is characterized
by a diminished ability of vascular relaxation following sys-
tolic ejection of the cardiac output into the central circulation.
The reduction in the ability of the arterial tree to dilate due to
maladaptive structural changes in the vascular system may be
considered to be a significant factor in the initiation and
progression of hypertension. Persistent arterial stiffening ini-
tiates a vicious cycle with a structural modification of the
resistance and capacitance vessels that may subsequently be-
come fixed, resulting in a progressive reduction of vascular
compliance. Arterial stiffness may be assessed by a variety of

methods, and has been linked to increased risk for the devel-
opment of atherosclerosis, as well as been utilized as a prog-
nostic marker beyond standard risk factor stratification [5].
Reproducible measurements and quantification of aortic stiff-
ness by methods such as the determination of pulse wave
velocity and augmentation index have been demonstrated to
be predictive of subsequent coronary events. The quantifica-
tion of arterial stiffness may improve cardiovascular risk
stratification and therapy in high-risk individuals [6]. Addi-
tionally, modification of arterial stiffness provides a potential
therapeutic target for intervention to potentially reduce car-
diovascular events. This review will focus on methods to
quantitate arterial stiffness and factors that alter the initi-
ation and progression of vascular changes, which may
provide prognostic insight for the role of arterial stiffness
as an emerging risk factor for the development of coro-
nary artery disease with special emphasis on the develop-
ment of hypertension.

Physiologic Determinants of Arterial Compliance

The arterial bed receives the cardiac output, which is delivered
in a pulsatile fashion with intermittent flow following cardiac
systole. The arterial system demonstrates a degree of compli-
ance that results in a cushioning effect and converts the cardiac
output to relatively steady flow within the peripheral vessels.
The arterial system can be divided into two major functional
categories. The large elastic arteries demonstrate a significant
degree of compliance, and can accommodate large volumes of
blood during systole while minimizing changes in pressure
due to the highly developed and distensible media, which is
composed of concentric layers of elastic fibers [7]. Addition-
ally, the distally located intermediate-size muscular arteries
exhibit a thick media, which is composed of vascular smooth
muscle fibers and regulates the distribution of regional blood
flow by variations in vascular tone. The compliance of the
arterial tree is modified as the vessels undergo progressive
branching into smaller muscular vessels that are characterized
by a significantly higher resistance. The pressure wave gener-
ated during systole is propagated into the periphery, and
additionally a second pressure wave is generated from the
resistance vessels by reflection in a retrograde fashion into
the central circulation. The reflected waves contribute to the
characteristic pressure wave morphology in the aorta, which
can be quantitated. The magnitude of the reflected waves is
highest at the site of origin, which provides a physiologic
rationale as a means to explain the increased systolic pressure
within the peripheral vessels relative to the central circulation
[8, 9]. The expansile properties of the muscular and elastic
arteries are limited to a degree, which results in an increase in
the systolic pressure. The aorta is characterized by a signifi-
cant degree of elastic recoil that acts as a physiologic
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mechanism to maintain forward flow during diastole. During
the aging process, the arterial system loses compliance and
progressive stiffening occurs. The aging process alters the
arterial media, which is a combination of vascular smooth
muscle cells and variable degrees of elastic tissue. Addition-
ally, progressive modification of the intima, which is populat-
ed by endothelial cells and the elastic lamina, occurs with age.
The degree of aortic stiffening with age is multifactorial and is
mediated by a variety of structural and functional alterations
that progressively occur over time. The arteries are exposed to
shearing forces and a variety of local atherogenic factors that
result in alteration of vascular structure and function charac-
terized by increases in luminal diameter, aortic stiffness and
the impact of reflected waves from the periphery [10]. During
the aging process, the elastin the aorta is progressively re-
placed by deposition of collagen. Additionally, intimal thick-
ening occurs, which leads to progressive arterial dilation and
rigidity, and is accompanied by smoothmuscle cells migration
from the media [11]. Wall stress is determined by the pressure
within the vessel and the radius according to the Law of
Laplace (wall stress= pressure x radius/2 x wall thickness).
The thickening of the vessel wall is mediated by vascular cell
hypertrophy, and hyperplasia results in maintenance of the
tensile strength of the vessel. Vascular remodeling is charac-
terized by a reduction amount of elastic elements and results in
a progressive diminution of compliance. The elastic compo-
nents of the large arteries allow intermittent expansion with
subsequent contraction due to vascular recoil. The physiologic
distensibility of the vessel is adversely affected by a progres-
sive reduction in the degree of elastic tissue coupled with
enhanced collagen deposition and vascular calcification. Ad-
ditionally, smooth muscle cells undergo functional changes
due to hypertrophy and surrounding fibrosis, which also alter
the elastic properties of the artery. The progressive noncom-
pliant artery will demonstrate an increase in systolic pressure
and a fall in diastolic pressure that progressively occurs with
the aging process. Clinical studies have determined that the
systolic blood pressure progressively increases with age. Ob-
servational data obtained from the Framingham Heart Study
demonstrated a linear increase in systolic blood pressure from
age 30 through age 84 [12]. Additionally, mean arterial pres-
sure and diastolic pressure also initially increased with age.
However, diastolic blood pressure tends to fall after age 50,
resulting in a significant rise in pulse pressure (systolic blood
pressure minus diastolic blood pressure). The hemodynamic
changes that occur with the aging process are felt to be
secondary to increased large artery stiffness, rather than
burned out diastolic hypertension or selective survivorship.
The progressive increase in systolic blood pressure results in
an increase in arterial stiffness, with perpetuation by a vicious
cycle. The elastic properties of the vascular tree can be deter-
mined by a variety of physiologic parameters that evaluate the
arterial stiffness [13•].

Pulse Pressure

The physiologic parameter that is most easily quantitated
is the measurement of the pulse pressure, which is simply
the difference between the systolic and diastolic pressures
obtained at the brachial artery utilizing a sphygmoma-
nometer. The pulse pressure can be considered to be
reflective of the pulsatile nature of the transmitted cardiac
output. Pulse pressure has been utilized as a determinant
of cardiovascular risk, and increased pulse pressure has
been associated with an increased incidence of cardiovas-
cular morbidity. Data from the Framingham Study have
demonstrated that the mean aortic pressure and diastolic
blood pressure measurements significantly underestimate
peripheral vascular resistance and the risk of coronary
heart disease [14]. Additionally, while changes in systolic
blood pressure were determined to reflect peripheral vas-
cular resistance, the risk of coronary heart disease was
frequently underestimated. The use of pulse pressure mea-
surements was demonstrated to be superior to systolic
blood pressure as a surrogate marker for arterial stiffness,
and also to be predictive of coronary heart disease. Ob-
servational studies have demonstrated in men and older
subjects that any level of systolic blood pressure in excess
of 120 mg per deciliter was correlated with an increased
risk for the development of a cardiovascular event, and
the risk rose discordantly with lowered diastolic blood
pressure. The observational data suggested that a wide
pulse pressure is a major driving force for the risk of
coronary heart disease [15]. The measurement of pulse
pressure in the brachial artery as a surrogate marker for
arterial stiffness and a means to predict cardiovascular
events is attractive due to simplicity both in the ease of
measurement and accuracy. However, the reflected pres-
sure waves generated from peripheral arteries demonstrate
the largest amplitude at their origin, and increasing dis-
tance from the heart results in an increase both in the
pulse pressure and systolic pressures, which correlates
with the distance from the heart. The central circulation,
which is composed of the aortic and carotid pressures,
demonstrates a higher degree of clinical relevance when
compared to peripheral pressure measurements, when
considering the risk for the development and progression
of vascular disease [16]. Clinical studies have demonstrat-
ed that the brachial and central blood pressure measure-
ments mat vary by as much as 20 mm of mercury, which
has significant physiologic implications [17] The determi-
nation of aortic pulse pressure has been demonstrated to
be predictive of the development of subsequent cardiac
events. Clinical studies have demonstrated that the mea-
surement of aortic pulse pressure appears to be an inde-
pendent marker of cardiovascular risk in elderly subjects
and end-stage renal disease [18].
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Pulse Wave Velocity

Following ventricular systole, the pressure generated by the
heart is transmitted to the aorta as a wave. The pulse wave
velocity is simply the time required for the pressure wave to
travel between two regions in the arterial tree. The rapidity of
the transmission of the pressure wave is increased in stiffer
vessels. Quantification of the velocity of the pulse wave is
considered to be the most useful clinical marker of arterial
stiffness [2]. The pulse wave velocity has been demonstrated
to be a useful and independent predictor of cardiovascular
events when controlled for concomitant risk factors, and also
demonstrates considerable predictive values in the elderly [19,
20] . The pulse wave velocity is relatively easily quantitated,
but is influenced by a variety of factors, including vascular
dimensions that modify the readings and render the determi-
nation of pulse wave velocity to be an indirect marker of
vascular stiffness. The quantitation of pulse wave velocity
requires the placement of serial transducers over the arterial
bed. The pulse wave velocity is measured by quantitation of
the distance between the transducers and dividing by the time
required for the wave to appear at the second transducer. The
pulse wave velocity is directly correlated with the precise
distance between the measuring transducers. However, the
magnitude of pulse wave velocity may also be altered by a
variety of physiologic parameters [21]. Clinical studies have
clearly demonstrated a strong positive relationship between
pulse wave velocity and hypertension. However, positive
(although variable in magnitude) associations have been dem-
onstrated between pulse wave velocity and age, heart rate,
body mass index, hematocrit and blood glucose. Additionally,
structural and physiologic alterations of the artery including
baseline vascular tone, thickening of the medial smooth mus-
cle, and modification of blood viscosity have all been dem-
onstrated to alter the degree of pulse wave velocity. However,
meta-analysis has demonstrated that age and blood pressure
were consistently and independently associated with pulse
wave velocity, and indicated that the contribution of risk
factors other than hypertension and the aging process is insig-
nificant [22].

The normal pulse wave velocity is 10 m/s in individuals
60–65 years of age. Clinical studies have demonstrated that
quantitation of aortic pulse wave velocity has been widely
validated as providing additional prognostic information
above and beyond standard cardiovascular risk stratification
[23, 24]. Pulse wave velocity increases with the aging process,
and has been demonstrated to be a significant predictor of
cardiac events in elderly individuals. Pulse wave velocity in
the aorta has been determined to be an independent risk factor
for cardiac events. A meta-analysis of studies analyzing pulse
wave velocity was performed, and was compromised of 17
longitudinal studies that evaluated 15,877 subjects over a
mean period of 7.7 years. The analysis determined that the

pooled relative risk for the development of significant cardio-
vascular events was linearly related from the first to the third
tertile of aortic pulse wave velocity. All-cause mortality dem-
onstrated a 1.9 relative risk (95 % confidence interval 1.61 to
2.24) for high versus low aortic pulse wave velocity. Addi-
tionally, an increase in aortic pulse wave velocity by 1 m/s
demonstrated a risk factor adjusted risk increase of 15 %.
Aortic stiffness has been demonstrated to be a strong predictor
of the subsequent risk for the development of cardiac events
and all-cause mortality. Increased cardiovascular risk factor
clustering is associated with a higher predictive value [25].

Augmentation Index

The determination of the augmentation index is a readily
available means to estimate the degree of arterial stiffness.
The large conduit arteries exhibit considerable compliance,
which allows acceptance of the cardiac output with a cushion-
ing effect that damps pressure within the arterial system and
directs the cardiac output into the peripheral vessels with
relatively laminar flow. Additionally, the large conduit vessels
absorb the oscillations generated in the periphery, which are
reflected retrograde. The magnitude of the reflected wave is a
function of vascular function and structural components.
Hence, the summation of the reflected pressure waves from
the periphery with the antegrade pressure determines the
observed waveform at any point within the arterial system.
Progressive arterial stiffening results in an increase of trans-
mission velocity of the forward wave generated during myo-
cardial systole and the reflected wave, which returns from the
peripheral resistance vessels. The increased rate of transmis-
sion of the retrograde pressure wave results in the earlier
arrival in the central circulation and a secondary increase or
augmentation of pressure that occurs late in the systolic phase.
The augmentation index is the augmented pressure/pulse
pressure. Recordings of the pressure waveforms demonstrate
the oscillations and provide the basis for determination of the
augmentation index. The augmentation index represents the
merger of the waveform propagated during systole with the
reflected waves from the peripheral vessels. The central arte-
rial pressure wave has several components (Pi or inflection
wave, Ps or systolic wave, and Pd or minimum diastolic
wave). The total pressure in the central aortic has an amplitude
of Ps – Pd, and is composed of a forward traveling wave with
an amplitude of Pi-Pd and a reflected wave that returns later in
the cycle and is measured as Ps-Pi. The amplitude of the
forward wave is a function of mechanical properties of the
major elastic vessels in the central circulation. The forward
wave is not modified by reflections of pressure waves from
peripheral vessels. However, the elastic properties of the total
circulation, which include the elastic and muscular vessels,
exhibit considerable influence upon the reflected waves. The
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augmentation index is a calculation that measures the height
of the reflected wave relative to the incident wave and is a
measure of arterial stiffness. Thus, the augmentation index
(AI) is equal to the (Ps-Pi) – (Ps-Pd). Early studies that analyze
the augmentation index and potential modifying factors re-
quired direct pressure measurements obtained from invasive
catheter based techniques that were not practical in clinical
practice. However, advances in technology have provided a
variety of noninvasive methods to measure augmentation
index. Pressure phenomenon in the radial artery can be quan-
titated and coupled with calculations of the pressures within
the ascending aorta, utilizing a mathematical transfer function.
Multiple clinical studies have been performed and have vali-
dated the methods [26, 27]. However, a variety of multiple
factors influence the calculations, which must be taken into
account when applying the results of noninvasive testing
utilizing these methods as a quantitative indicator of aortic
stiffness. Multiple clinical parameters exhibit significant ef-
fects on the results including the heart rate, gender and height
[28]. Clinical studies have demonstrated that older women
have a tendency to exhibit parameters compatible with stiffer
arteries when compared to age-matched male subjects. The
mechanism is unclear, but is presumably secondary to hor-
monal changes. Additionally, the aging process and elevated
blood pressure are associated with increases in arterial stiff-
ness [29]. Pathologic alterations in the arterial wall associated
with progressive stiffness are well documented. The loss of
elastic fibers is a significant contributor to arterial stiffness and
increases with age. The elastic fibers undergo progressive
fragmentation with a resultant alteration of their physiologic
function. The pathologic changes associated with the elastic
fibers are compounded by an increase in collagen deposition,
which significantly increases arterial stiffness. Additionally,
metabolic disorders such as diabetes mellitus have been dem-
onstrated to alter the augmentation index. Cardiovascular
mortality is significantly increased in diabetic subjects due to
multiple metabolic arrangements. The vascular dysfunction
associated with diabetes mellitus is manifest as an in-
crease in arterial stiffness. Central hemodynamics in dia-
betic subjects have been evaluated utilizing nondiabetic
individuals with similar mean aortic pressures [30]. The
pulse-wave velocity and augmentation index were dem-
onstrated to be significantly increased in diabetic subjects
following adjustment for age, gender, and heart rate in
mean aortic pressure. However, following further adjust-
ment for the presence of the metabolic syndrome, only the
difference in pulse-wave velocity persisted. Diabetic sub-
jects manifest multiple factors that may be adverse to
arterial stiffness independent of the hemodynamic param-
eters. The utilization of insulin therapy has been demon-
strated to be associated with more severe indices of aortic
stiffness, although direct causal effects remained to be
determined.

Arterial Stiffness and Cardiovascular Risk

The measurement of arterial stiffness has been significantly
refined and can be performed in an accurate and reproducible
manner. It has been proposed to be incorporated in risk pre-
diction protocols and classified as an emerging cardiovascular
risk factor. However, markers of arterial stiffness are interre-
lated with a variety of hemodynamic parameters, such as
measurements of blood pressure including heart rate systolic,
diastolic and pulse pressure. The interrelationship of these
various parameters are difficult to separate on clinical
grounds, which renders the study of the individual impact of
various interventions on clinical outcome to be problematic,
as various therapies have overlapping outcomes on modifica-
tion of stiffness and hemodynamics [31, 32]. The Framingham
Heart Study has utilized a proportional hazards model to
analyze the effect of arterial stiffness on the risk for the
development of an initial cardiac event [33]. The application
of techniques that measure aortic pulse-wave velocity were
employed as a means to predict the development of cardiac
events following adjustment for gender, systolic blood pres-
sure, lipid profiles, antihypertensive medication, smoking and
diabetes mellitus. Documentation of an elevated pulse-wave
velocity was associated with a 48 % relative risk increase in
cardiovascular events (95 % confidence interval 1.16–1.91),
which was highly statistically significant. In contrast to other
clinical observations, this study demonstrated that augmenta-
tion index, central pulse pressure and pulse pressure amplifi-
cation were not related to cardiovascular outcomes when
evaluated employing multivariate analysis. However, contro-
versy has arisen relative to the cause and effect relationship
between hypertension and aortic stiffness. The prevailing
consensus has been that hypertension developed and subse-
quently damaged the aorta due to increase physical stress and
resulted in aortic stiffness [34]. However, recent studies from
the Framingham Heart Study have implicated that aortic stiff-
ness precedes hypertension, and progressive structural and
functional changes in the aorta may exist prior to the devel-
opment of increased levels of blood pressure [35••]. The
observational study was conducted in a longitudinal fashion
and demonstrated that an increase in forward wave amplitude,
augmentation index and higher aortic stiffness was demon-
strated to be associated with a significantly increased risk for
the development of hypertension in previously normotensive
individuals. However, initial blood pressure readings were not
independently associated with the subsequent development of
elevated blood pressure.

Multiple pharmacologic agents have been proposed to
modify arterial stiffness, and have focused predominantly on
antihypertensive agents [36]. Pharmacologic agents have been
demonstrated to exhibit properties other than blood pressure
lowering, which has rendered the precise mechanism by
which the administration of antihypertensive medications
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impacts upon cardiovascular mortality to be problematic [37].
In the Anglo-Scandinavian Cardiac Outcomes Trial–Blood
Pressure Lowering Arm (ASCOT-BPLA), a total of 19,257
hypertensive individuals were randomized to one of two treat-
ment arms. Amlodipine plus perindopril was compared to
standard therapy, which included the cardioselective beta
blocker atenolol plus diuretic therapy in a prospective con-
trolled randomized trial design. The administration of
amlodipine plus perindopril was significantly more effica-
cious in the reduction of cardiovascular events than standard
therapy, despite relatively equal modification of blood pres-
sure. The results of this trial implied that clinical benefit may
be related to factors independent of blood pressure modifica-
tion as measured by brachial sphygmomanometry. A subset of
the Ascot trial was analyzed to potentially provide insight into
the mechanism of cardiovascular benefit. The Conduit Artery
Function Evaluation (CAFÉ) trial analyzed 2,199 subjects
enrolled in the ASCOT study with determination of arterial
stiffness and central aortic pressure. The results of the CAFÉ
study demonstrated that the amlodipine-based regimen was
significantly more efficacious in the reduction of central aortic
systolic, diastolic and pulse pressure and augmentation index.
Further analysis of the data implicated that the reduction of
heart rate induced by beta blockade may play a significant role
in the less-than-optimal effect of atenolol-based therapy on
central pressure measurements [38]. Brachial systolic or pulse
pressure was not affected by reductions in heart rate induced
by atenolol. However, a strong inverse relationship between
heart rate and central aortic systolic and pulse pressures was
documented. Potential mechanisms include the fact that re-
duction of the heart rate does prolong the cardiac ejection time
but has no effect on pulse wave velocity, which would result in
the reflected wave arriving later in systole. The reduction of
dP/dT associated with beta blocker therapy during systole
could delay the time to the peak of the outgoing wave.

Summary

The traditional view of the arterial system as a passive conduit
has been challenged over the past several decades, due to
significant advances in the delineation of the role of endothe-
lial function and the impact of a variety of pathophysiologic
factors on arterial structure and function. The concept of
arterial stiffness and measurements of quantitative parameters
have significantly advanced the role of the vascular system,
and had been classified as an emerging risk factor for the
development of coronary artery disease. The role of the pulse
pleasure as a predictor of cardiac events has been significantly
expanded by the utilization of the augmentation index and
determination of pulse-wave velocity as a means to evaluate
the structural and functional aspects of the arterial system. The
utilization of these parameters extended the understanding of

antihypertensive therapy and clarified mechanisms underlying
clinical trials that demonstrated differing impact upon clinical
outcomes, despite similar reductions in blood pressure as
measured by brachial sphygmomanometry. Further research
will be required to establish the clinical role of more wide-
spread implementation of measures of arterial stiffness to
establish prognosis in cardiovascular disease and provide a
basis for intensity of therapy.
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