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2007 Guidelines for the Management of Arterial Hypertension (ESH
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FMD (Flow -mediated dilatation)

PWYV (Pulse wave velocity)

Augmentation index
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[Celermajer DS, 2002]
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ACE
Nitric oxide (NO) . *
Endothelium-derived Endothelin-1
hyperpolarising factor Al | Al

Prostacyclin

Angiotensin Il produced from
angiotensin | by angiotensin
converting enzyme (ACE)-found
on endothelial cell membranes

Predominant in health Predominant in disease states
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Dyslipedemia Oxidative

Hypertension Insulin
stress & CHF

Diabetes resistance

Endothelial dysfunctio n

- Vasoconstriction Atherosclerosis

Inflammation
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- plasminogen activator inhibitor -1 (PA}1), thrombomodulin

Endothelium -derived microparticles (EMPS)

Endothelial progenitor cells (EPCs)
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Brachial Artery FlowMediated Vasodilation
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Is the Association Between Flow-Mediated Dilation and
Cardiovascular Risk Limited to Low-Risk Populations?

Daniel R. Witte, MD, PHD,* Jan Westerink, MD, T Eelco J. de Koning, MD, PHD, 1%
Yolanda van der Graat, MD, PHD,* Diederick E. Grobbee, MD, PHD,* Michiel L. Bots, MD, PHD*

Utrecht and Leiden, the Netheriands

OBJECTIVES  The aim of this research was to study whether the relation between endothelial function
measured by fow-mediated dilation (FMD) of the brachial artery and cardiovascular risk
tactors is affected by the baseline cardiovascular risk.

BACKGROUND Flow-mediated dilation of the brachial artery is widely used as a measure of endothelial
function. Relations between FIMD and most cardiovascular risk factors have been described.

METHODS “ e performed a meta-regression analysis of 211 selected articles (399 populatmns] repomng

MD and cardiovascular risk factors. Mean values of FMD: age; pmpc}rtmn of men:
pmpnrtmn of smokers; blood pressure; lipids; glucose; and the presence of diabetes mellitus,
of hyperlipidemia, and of hypertension were retrieved from the articles. The 10-year risk of
coronary heart disease (CHD) for each population was estimated based on the Framingham
risk score. The relation between FIMD and cardiovascular risk factors was assessed within
each risk category by linear regression analysis, adjusting for age and gender, and weighted for
the study size.

RESULTS A relation between FIMD and cardiovascular risk factors was most clear in the category with
lowest baseline risk (below 2.8% per decade). In populations with low baseline risk, tor each
% increase in Framingham risk, FMD decreased by 1.42% (95% confidence interval: 0.65 to
2.19). In medium- and high-risk populations, FIMD was not related to risk (—0.02% [—0.27
to 0.22] and 0.06% [—0.02 to 0.13], respectively). These findings were independent of
differences in brachial lumen diameter and technical aspects of the FMD measurement.

CONCLUSIONS Onuly in populations at low risk, endothelial function measured by FMD is related to the
pr111l::1pal cardiovascular risk factors, and to the estimated 10-year risk of CHID. (] Am Coll
Cardiol 2005;45:1987-93) © 2005 by the American C oﬂegc of Cardiology Foundation
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Ficure 1. Plot of the mean fAow-mediated dilation (FMDY of the
brachial artery by mean Framingham risk estimate for each of the study
populations. Line is the Lowess regression line. Points are weighted
according to the inverse wvariance of FMD for each study [gl.f’SE
(FMD)?]. Tertiles of Framingham risk cutoff points were 2.8% and
9.5%,
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Figure 2. The association between Framingham sk and flow-mediated
dilation (FMD) of the brachial artery within tertiles of Framingham nsk,
with 95% confidence intervals.






