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The Changes of Central Aortic Pulse Wave Analysis in Metabolic Syndrome
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Abstract

The metabolic syndrome (MS) has been characterized as a cluster of risk factors that includes dyslipidemia,

hypertension, glucose intolerance and central obesity. This syndrome increases the risk of cardiovascular

disease. Augmentation index (Alx), a composite of wave reflection form medium-sized muscular arteries is
related to the development of coronary artery disease. The aim of this study is to examine the change on
central aortic waveforms in subjects between patients with metabolic syndrome and normal subjects. Using
the non-invasive technique of pulse wave analysis by applantation tonometry, we investigated central aortic
waveforms in 45 patients with MS and 45 matched controls. The MS was defined by NCEP-ATP III criteria.
Age did not differ between the two groups. Alx was significantly elevated in patinets with MS compared
with controls (21.91 + 11.41% vs 18.14 + 11.07%; P < 0.01). Subendocardial viability ratio (SEVR) (158.09 =+
28.69 vs 167.09 + 30.06; P < 0.01) was significantly decreased in patients with MS compared with controls.
Only the fasting glucose (r = 0.317, P = 0.03) among the components of MS and age (r = 0.424, P = 0.004)
had a positive correlation with Alx. Alx increased as the number of MS components increased. These results
show that the MS increased systemic arterial stiffness. Age and fasting blood glucose are independent risk
factors of arterial stiffness in MS. The individual MS components, except for fasting blood glucose, do not
affect arterial stiffness independently. But the clustering of MS components might interact to synergistically
affect arterial stiffness. (KOREAN DIABETES ] 32:522-528, 2008)
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Table 1. Characteristics of subjects

Control Metabolic syndrome P value
Numbers 45 45 -
Age (years) 46.5 £ 5.5 47.7 £ 10.7 0.003
Height (cm) 165.7 + 7.7 167.5 + 8.7 0.012
Weight (kg) 62.6 £ 11.7 74.0 £ 13.6 < 0.001
Body mass index (kg/mz) 226 + 3.0 263 + 3.6 < 0.001
Waist (cm) 743 £ 6.2 85.7 + 8.7 < 0.001
Hip (cm) 88.9 + 53 952 £ 6.0 0.002
Brachial systolic BP (mmHg) 1155 + 9.7 1389 £ 23.0 < 0.001
Brachial diastolic BP (mmHg) 69.7 = 8.1 84.5 = 11.7 < 0.001
Glucose (mg/dL) 923 + 6.5 105.6 £ 5.0 0.002
Total cholesterol (mg/dL) 175.1 + 28.3 210.8 £ 63.2 < 0.001
Triglyceride (mg/dL) 89.5 £ 30.0 250.1 = 377.4 < 0.001
HDL-cholesterol (mg/dL) 589 + 11.3 41.7 + 10.2 < 0.001
LDL-cholesterol (mg/dL) 99.1 + 27.2 103.7 + 47.9 0.001

Data are expressed as means + SD. HDL, high density lipoprotein; LDL, low density lipoprotein.

Table 2. Central hemodynamic parameters

Control Metabolic syndrome
Heart rate (/min) 70.1 + 10.2 75.0 £ 13.6
Central systolic pressure (mmHg) 104.7 + 10.3 1247 + 132
Central diastolic pressure (mmHg) 712 + 8.3 85.8 + 11.6
Mean blood pressure (mmHg) 87.0 + 8.6 103.7 = 11.7
Aortic augmentation index (%) 18.1 + 11.0° 219 + 11.4°
Aortic augmentation pressure (mmHg) 73 + 50 9.1 + 54
Ejection duration (ms) 298.4 + 26.0" 301.8 + 21.8
Subendocardial viability ratio (SEVR) 167.0 + 30.0° 158.0 + 28.6°
* P < 0.0l.
Table 3. Univariate correlations for Augmentation index
Variables Correlation coefficient Significance
Age 0.424 0.004"
Systolic blood pressure 0.121 0.427
Diastolic blood pressure 0.084 0.582
Body mass index -0.093 0.631
Waist -0.232 0.135
Glucose 0.317 0.03"
Total cholesterol 0.46 0.766
Triglyceride 0.109 0.476
High density lipoprotein cholesterol 0.191 0.210
Low density lipoprotein cholesterol 0.112 0.469

* Correlation is significant at the 0.05 level. T Correlation is significant at the 0.01 level.
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Fig. 1. Augmentation index according to the number of the components of the metabolic syndrome. * P < 0.05.
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