Antihypertensive agents and arterial stiffness
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Carotid-femoral pulse wave velocity (cfPWV) is the gold-
standard method to measure arterial stiffness (1), which has
been shown to be an important predictor of cardiovascular
events and death (1-3). A previous systematic review
observed that each 1 m/s increase in pulse wave velocity
(PWV) was related to 10% higher risk of cardiovascular
events (2). In addition, a recent meta-analysis showed that
PWYV was able to predict future cardiovascular events
and to improve risk classification after adjusting for other
established risk factors (4). Identification of arterial stiffness
may be particularly useful in intermediate cardiovascular
risk patients as an adjunct to standard models of risk
stratification (4).

According to some authors, augmentation index (Alx)
is also a predictor of cardiovascular events (2). A previous
meta-analysis showed that each 10% increase in Alx was
related to 32% higher cardiovascular risk (2). Besides, a
recent cohort study demonstrated that Alx was a predictor
of cardiovascular events and mortality, especially in men (5).
However, Alx is not a direct stiffness parameter, but the
result of the interaction between several factors (1). Blood
pressure (BP) and heart rate are two of the most important
variables that influence Alx.

A recent analysis of the Framingham Heart Study showed
that cfPWV was a predictor of incident hypertension
in a 7-year follow up (6). Moreover, high BP at baseline
was not associated to progressive arterial stiffening. These
data suggest that arterial stiffness may be a cause and not
a consequence of hypertension (1,6). Arterial stiffness is
directly related to age and BP, and most antihypertensive
drugs can attenuate this process of vascular aging (7).
However, there is still controversy whether the stiffness
regression mechanism is by lowering BP or if there is a
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direct drug effect on the arterial wall. In addition, there
may be differences regarding stiffness regression among
antihypertensive drug classes.

In a recent issue of this journal, Chen er 4/. conducted
a systematic review to compare the effects of angiotensin
receptor blockers (ARB) and other classes of antihypertensive
drugs in improving arterial stiffness of hypertensive
patients (8). The authors were particularly careful to include
only randomized controlled trials. They observed that ARBs
were superior to other antihypertensive drugs in reducing
Alx but not PWV. The authors hypothesized that heart
rate differences, heterogeneity of patients and insufficient
statistical power could justify their results.

We recently published a head-to-head study between
an angiotensin converting enzyme inhibitor (ACEi) and
an ARB showing similar effects on PWV and Alx (9). In
a narrative review, Liu et /. observed that ACEi and ARB
might be more efficacious than other antihypertensive
classes in reducing arterial stiffness (7). In addition, beta
blockers were inferior in reducing Alx, and the authors
attributed this effect to the reduction of heart rate (7).
In a previous meta-analysis, Shahin et 2/. demonstrated
that ACEi were superior to placebo in both PWV and
Alx reduction (10). However, ACEi and ARB effects were
similar as well as the comparison between ACEi and other
antihypertensive agents. Specific mechanisms of action
of ACEi and ARB may justify their relative superiority to
attenuate arterial stiffness, as these drugs are related to
improvement of endothelial dysfunction, reduction of large
artery wall thickening and regression of smooth muscle cell
hypertrophy (11). Important studies limitations in those
meta-analyses were small sample size, short follow-up
period and lack of cardiovascular events analysis.
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BP reduction remains the cornerstone of the
antihypertensive therapy. At the present time, calcium
channel blockers, ACEi, ARB and thiazide-like diuretic
are all first choice treatments for hypertension. However,
other effects beyond BP reduction may lead to their
compelling indication in some situations. Arterial stiffness
is a powerful predictor of cardiovascular events and may be
a precursor of hypertension and atherosclerosis. Therefore,
antihypertensive drugs that improve arterial stiffness may be
a reasonable choice in hypertension treatment. Drugs that
inhibit the renin-angiotensin-aldosterone system seem to be
superior to other antihypertensive drugs in reducing arterial
stiffness.

Acknowledgements

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

Comment on: Chen X, Huang B, Liu M, er al. Effects
of different types of antihypertensive agents on arterial
stiffness: a systematic review and meta-analysis of
randomized controlled trials. J Thorac Dis 2015;7:2339-47.

References

1. Townsend RR, Wilkinson IB, Schiffrin EL, et al.
Recommendations for improving and standardizing
vascular research on arterial stiffness: a scientific statement
from the American Heart Association. Hypertension
2015;66:698-722.

2. Vlachopoulos C, Aznaouridis K, Stefanadis C. Prediction
of cardiovascular events and all-cause mortality with
arterial stiffness: a systematic review and meta-analysis. J

Cite this article as: Gismondi RA, Oigman W, Neves MF.
Antihypertensive agents and arterial stiffness. J] Thorac Dis
2016;8(7):1386-1387. doi: 10.21037/jtd.2016.05.60

© Journal of Thoracic Disease. All rights reserved.

10.

jtd.amegroups.com

1387

Am Coll Cardiol 2010;55:1318-27.

Willum-Hansen T, Staessen JA, Torp-Pedersen C, et al.
Prognostic value of aortic pulse wave velocity as index of
arterial stiffness in the general population. Circulation
2006;113:664-70.

Ben-Shlomo Y, Spears M, Boustred C, et al. Aortic pulse
wave velocity improves cardiovascular event prediction:

an individual participant meta-analysis of prospective
observational data from 17,635 subjects. ] Am Coll Cardiol
2014;63:636-46.

Janner JH, Godtfredsen NS, Ladelund S, et al. High aortic
augmentation index predicts mortality and cardiovascular
events in men from a general population, but not in
women. Eur J Prev Cardiol 2013;20:1005-12.

Kaess BM, Rong J, Larson MG, et al. Aortic stiffness,
blood pressure progression, and incident hypertension.
JAMA 2012;308:875-81.

Liu M, Li GL, Li Y, et al. Effects of various
antihypertensive drugs on arterial stiffness and wave
reflections. Pulse (Basel) 2013;1:97-107.

Chen X, Huang B, Liu M, et al. Effects of different types
of antihypertensive agents on arterial stiffness: a systematic
review and meta-analysis of randomized controlled trials. J
Thorac Dis 2015;7:2339-47.

Gismondi RA, Oigman W, Bedirian R, et al. Comparison
of benazepril and losartan on endothelial function and
vascular stiffness in patients with Type 2 diabetes mellitus
and hypertension: A randomized controlled trial. ] Renin
Angiotensin Aldosterone Syst 2015;16:967-74.

Shahin Y, Khan JA, Chetter I. Angiotensin converting
enzyme inhibitors effect on arterial stiffness and

wave reflections: a meta-analysis and meta-regression

of randomised controlled trials. Atherosclerosis
2012;221:18-33.

. Schmieder RE, Hilgers KF, Schlaich MP, et al. Renin-

angiotensin system and cardiovascular risk. Lancet
2007;369:1208-19.

7 Thorac Dis 2016;3(7):1386-1387



