ATLANTIS
PRESS
Artery Research

ISSN (Online): 1876-4401 ISSN (Print): 1872-9312
Journal Home Page: https://www.atlantis-press.com/journals/artres

P5.12: ARTERIAL STIFFNESS, WAVE REFLECTIONS AND
PULSE PRESSURE AMPLIFICATION IN METABOLIC
SYNDROME

M.E. Safar, A.D. Protogerou, J. Blacher

To cite this article: M.E. Safar, A.D. Protogerou, J. Blacher (2011) P5.12: ARTERIAL
STIFFNESS, WAVE REFLECTIONS AND PULSE PRESSURE AMPLIFICATION IN METABOLIC
SYNDROMIE, Artery Research 5:4, 167-167, DOI:
https://doi.org/10.1016/j.artres.2011.10.069

To link to this article: https://doi.org/10.1016/j.artres.2011.10.069

Published online: 14 December 2019


https://www.atlantis-press.com/journals/artres

Abstracts

167

P5.12
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AMPLIFICATION IN METABOLIC SYNDROME
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Background: the metabolic syndrome (MetS), an important contributor
of insulin resistance and cardiovascular risk, is defined by three or
more of the following clinical characteristics: abdominal obesity, hyper-
glycemia, hypertension, hypertriglyceridemia and  hypo-HDL-
cholesterolemia.

Aim: to review the existing data regarding the effect of Mets on peripheral
and central blood pressure, stiffness and wave reflections.

Results: Increased aortic stiffness, a major mechanical factor predicting
cardiovascular risk, is identified as participating to MetS. Its age-progression
rate is proportional to the number of risk factors involved in MetS. Aortic
stiffening with age is partly responsible for increased systolic blood pressure
(SBP) and decreased diastolic blood pressure (DBP), the dominant hyperten-
sion phenotype in the elderly, which favors cardiac hypertrophy and coro-
nary ischemia. Both parameters participate in the definition of pulse
pressure (PP= SBP-DBP), which is of major importance in prognosis of
subjects with MetS. Of note, beyond that of peripheral brachial parameters,
central hemodynamic parameters associate to increased arterial stiffness
reduced wave reflections and increased PP amplification, mainly attributed
to enhanced heart rate. The latter findings are in the opposite direction than
the one observed in essential hypertension in the absence of insulin
resistance.

Conclusion: A diverging behavior of wave reflections and pulse pressure
amplification, but not of arterial stiffness, is observed between hypertension
alone and MetS. This might explain epidemiological findings on the reduced
predictive value of MetS in the elderly and justify long term longitudinal
studies relating central hemodynamics and mortality.
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Background: Vascular calcification is believed to be due to the conversion of
vascular smooth muscle cells into osteoblast-like cells and is associated with
mortality. Since hypertension and related mortality in Africans is a concern,
we investigated associations between a marker of osteoblastic activity, alka-
line phosphatase (ALP), and measures of arterial structure and function in
hypertensive African men.

Methods: This study included 79 hypertensive African men. We conducted
24h ambulatory blood pressure and carotid intima-media thickness (cIMT)
measurements. The cIMT was obtained with an intra-observer variability of
0.04 mm and the cross-sectional wall area (CSWA) was calculated. ALP
was measured in serum.

Results: ALP was within its reference range (101.6 vs. 30.0—120.0 U/L),
however cIMT was higher compared to gender and age-specific reference
values i.e., 25 to 40 years (0.63 vs. 0.43—0.53 mm), 40 to 50 years (0.71
vs. 0.50—0.61 mm) and older than 50 years (0.84 vs. 0.53—0.70 mm). In
single and partial regressions, and confirmed with multiple regression anal-
yses, 24h systolic blood pressure (RZ=0.304, p=0.299, p=0.011), 24h pulse
pressure (R2=0.318, p=0.398, p<0.001), but not 24h diastolic blood pres-
sure (R2=0.164, p=0.078, p=0.54), were positively associated with ALP.
In addition, cIMT (R*=0.393, B=0.302, p=0.008) and CSWA (R?=0.409,
B=0.255, p=0.023) also correlated positively with ALP after adjusting for
significant covariates, and after excluding participants with diabetes and
renal dysfunction.

Conclusion: Serum alkaline phosphatase in hypertensive African men is
adversely associated with measures of arterial structure and function, inde-
pendent of diabetes and renal dysfunction.
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Background: Arterial stiffness is an independent predictor of vascular
morbidity and mortality in the general population and in high-risk patients.
Angiographic score (ASc) is closely related to the extent of atherosclerosis in
patients with peripheral arterial disease (PAD). Osteopontin (OPN) is
involved in the pathogenesis of atherosclerosis. The aim of the present study
was to evaluate the association between arterial stiffness, ASc, and serum
OPN in patients with symptomatic peripheral arterial disease.

Methods: Seventy-nine male patients with symptomatic PAD (mean age
64+7 years) were included into this study. The diagnosis of PAD was
confirmed by ankle-brachial pressure index (ABPI) and digital subtraction
angiography. Calculation of the ASc was based on the severity and location
of atherosclerotic lesions in the lower extremity arteries. Aortic pulse
wave velocity (aPWV) was evaluated by applanation tonometry using the
Sphygmocor device. OPN level was determined by an enzyme-linked immu-
nosorbent assay.

Results: The aPWV was significantly correlated with ASc (r=0.35, p=0.002),
OPN (r=0.34, p=0.004), estimated glomerular filtration rate (eGFR) (r=-
0.36, p=0.002), age (r=0.4, p<0.001), and mean arterial pressure (MAP)
(r=0.24, p=0.04). In multivariate analysis, aPWV was independently associ-
ated with ASc, OPN, MAP and eGFR (R?=0.43, p<0.001). Serum OPN was
inversely correlated with ABPI (r=-0.26, p=0.045) but not with ASc.
Conclusion: In patients with symptomatic PAD, arterial stiffness is indepen-
dently associated with the severity grade of atherosclerotic disease and
serum OPN levels. These results suggest that aPWV might serve as a useful
clinical marker of atherosclerosis in patients with PAD.
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Introduction: The increased prevalence of premature atherosclerosis and
stiffening of arteries in patients with rheumatoid arthritis (RA) and systemic
lupus erythematosus (SLE) is well established.

However, it is uncertain which of risk factors has the greatest influence on
arterial stiffness parameters from applanation tonometry.

Methods: 63 women with RA, 31 with SLE and 72 controls aged 18-55 years
were examined. Parameters of arterial stiffness, augmentation index (Alx)
and carotid-radial pulse wave velocity (PWV), were obtained by applanation
tonometry (Sphygmocor (v.7.01) AtCor Medical).

Results: Women with RA and SLE differed from controls with respect to Alx
(p<0.001; p=0.008) and did not differ between each other. SLE women
differed from controls with respect to PWV (p=0.018) while RA - did not.
By multiple regression analysis we have found that main explanatory factor
for Alx and PWV was mean blood pressure (MBP) in RA patients. In SLE
women PWV was not related to any of the pending parameters, Alx - to organ
damage index, age and MBP.

Conclusion: The mean blood pressure was the major and the only one risk
factor on arterial stiffening in rheumatoid arthritis while the disease damage
index played the most important role in systemic lupus erythematosus
group. Mean blood pressure in systemic lupus erythematosus was not as
important as in rheumatoid arthritis group, though may have partial
influence.



