ORIGINAL ARTICLE ISSN 1738-5520

Korean Circulation J 2005,35:131-139 (©) 2005, The Korean Society of Circulation

Impacts of Atherosclerotic Coronary Risk Factors on Atherosclerotic
Surrogates in Patients with Coronary Artery Disease

Won-Min Hwang, M.D., Jang-Ho Bae, M.D., Ki-Young Kim, M.D. and Yi-Chul Synn, M.D.
Division of Cardiology, Heart Center, College of Medicine, Konyang University, Daejeon, Korea

ABSTRACT

Background and Objectives : The carotid intima-media thickness, endothelial function and arterial stiffness have been
shown to be parameters of atherosclerosis. We have performed this study to evaluate the impact of atherosclerotic
coronary risk factors on several atherosclerotic parameters in patients with coronary artery disease. Subjects and
Methods : The study subjects consisted of one hundred and forty (140) consecutive patients (mean age: 61 years, and 85
males), who demonstrated via coronary angiogram more than 50% stenosis in at least 1 major coronary artery. In an
overnight fasting state, the carotid intima-media thickness (IMT), and endothelial function (flow-mediated brachial
artery dilatation, FMD) were measured by high-resolution ultrasound, and arterial stiffness (pulse wave velocity, PWV)
was measured by using a non-invasive pulse wave analyser. Results : The hypertensive group showed more evidence of
greater arterial stiffness (aorta; 8.511.0 m/s vs. 7.9+£1.2 m/s, p=0.004, and greater stiffness of the artery of the lower
extremity; 9.2+1.2 m/s vs. 8.7+1.3 m/s, p=0.010), which was measured by the pulse wave velocity, than that of the
normotensive group. The carotid IMT and the endothelial function showed no significant differences between the two
groups. Furthermore, these parameters did not show significant differences with other parameters such as diabetes
mellitus, smoking, and hyperlipidemia. Multivariate analysis revealed that hypertension and systolic blood pressure
were still the independent factors of arterial stiffness, but carotid IMT and endothelial function were not independent
factors. Conclusion : Hypertension and systolic blood pressure are the independent factors of arterial stiffness in
patients with coronary artery disease (CAD), but this study did not show that carotid IMT and endothelial function
made a significant difference in arterial stiffness. However, in this study, other risk factors were not associated with
the differences of these parameters. (Korean Circulation J 2005;35:131-139)
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Fig. 1. Example of semi automatic measurement of carofid
intima-media thickness by M’ ATH® software (version 2.01. METRIS
Co., Argenteuil, France).
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Fig. 2. The principle (A) and example (B) of pulse wave velo-
city (PWV) measurements by PP-1000 (From PP-1000 user manual,
PTT: pulse transit time) .
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Table 1. Clinical characteristics and laboratory findings accord-
ing fo the presence of hypertension in study patients

Variables Hyr?:rz’rzg)sive Normzf:(;sive
Age (years) 61.9+8.6 60.0+8.9
Sex, male 48 (60.0%) 37 (61.7%)
BMI (kg/m?2) 245+30 240+42
Diabetes meliitus 27 (33.8%) 16 (26.7%)
Smoking 21 (26.3%) 22 (36.7%)
Hyperiipidemia 39 (48.8%) 28 (46.7%)
Previous Ml 22 (27.5%) 21 (35.0%)
Ejection fraction (%) 63.5£10.7 63.8+£10.9
Clinical diagnosis

Stable angina 65 (81.2%) 44 (73.3%)

Unstable angina 11 (13.8%) 10 (16.7%)

AMI 4 ( 5.0%) 6 (10.0%)
Number of =50% stenosed

major coronary artery

1 44 (55.0%) 33 (55.0%)

2 22 (27.5%) 18 (30.0%)

3 14 (17.5%) 9 (15.0%)
SBP (mmHg) * 125+17 117+16
DBP (mmHg) * 75+11 71+9
Fasting glucose (mg/dl) 167.8+£84.5 145.0+70.9
Total cholesterol (mg/dl) 173.4£48.3 169.1£51.0
Triglyceride (mg/dl) 174.8+110.7 163.6+99.7
HDL cholesterol (mg/dh 41.6+11.3 40.9+9.7
LDL cholesterol (mg/dh 96.6+40.7 96.9+48.3

BMI: body mass index, AMI: acute myocardial infarction, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HDL: high-
density lipoprotein, LDL: low-density lipoprotein. *: p<0.05 com-
pared with the other group
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Table 2. Clinical characteristics and laboratory findings in patients according to the other risk factors (diabetes, smoking, hyperlipidemia)

DM Non-DM Smoker Non-smoker Hyperlipidemia Normolipidemia
(n=43) (n=97) (n=43) (n=97) (n=67) (n=73)

Age (years) 60.6+8.5 61.3+8.8 60.1+8.8 61.5+8.7 60.31+8.6 61.8+8.8
Sex, male (%) 25 (58.1%) 60 (61.9%) 38 (88.4%)* 47 (48.5%) 38 (56.7%) 47 (64.4%)
BMI (kg/m?) 254+3.2 23.8+3.7 240+49 24.4+28 25.0+3.4* 23.6+3.7
Hypertension 27 (62.8%) 53 (54.6%) 21 (48.8%) 59 (60.8%) 39 (58.2%) 41 (56.2%)
Diabetes mellitus 13 (30.2%) 30 (30.9%) 25 (37.3%) 18 (24.7%)
Smoking 21 (48.8%) 22 (36.7%) 23 (34.3%) 20 (27.4%)
Hyperlipidemia 25 (58.1%) 42 (43.3%) 23 (53.5%) 44 (45.4%)
Previous Ml 14 (32.6%) 29 (29.9%) 10 (23.3%) 33 (34.0%) 21 (31.3%) 22 (30.1%)
Ejection fraction 604+11.9 64.81+9.9 61.1+£12.2 64.5+9.9 62.7+10.6 642+10.9
Clinical diagnosis

Stable angina 33 (76.6%) 77 (79.4%) 28 (65.1%) 82 (84.5%) 54 (80.6%) 56 (76.7%)

Unstable angina 7 (16.3%) 13 (13.4%) 10 (23.3%) 10 (10.3%) 9 (13.4%) 11 (15.1%)

AMI 3( 7.0%) 7 (7.2%) 5(11.6%) 5( 5.2%) 4 ( 6.0%) 6 ( 8.2%)
Number of =50% stenosed

major coronary artery

1 22 (51.2%) 55 (56.7%) 20 (46.5%) 57 (58.8%) 44 (55.0%) 33 (55.0%)

2 12 (27.9%) 28 (28.9%) 14 (32.6%) 26 (26.8%) 22 (27.5%) 18 (30.0%)

3 9 (20.9%) 14 (14.4%) 9 (20.9%) 14 (14.4%) 14 (17.5%) 9 (15.0%)
SBP (mmHg) 128+19* 11815 123+19* 117+16 123+19 12015
DBP (mmHg) 7612 72+9 73£11 71£9 73£11 7310
Fasting glucose (mg/dh 232.9+98.8* 124.8+35.3 167.8+84.5 145.0£70.9 168.2+69.9 145.0+70.9
Total cholesterol (mg/dl) 161.9+46.9 175.5+£50.5 173.4+483 169.1£51.0 197.5+49.3* 169.1£51.0
Triglyceride (mg/dl) 193.1£117 159.2+99.6 1748+110.7 163.6£99.7 239.1£111.13* 163.6+99.7
HDL cholesterol (mg/dl) 39.6+9.8 41.9+10.9 41.6+11.3 409+9.7 423+11.3 40.9+9.7
LDL cholesterol (mg/dl) 84.0£40.9 102.2+44.0 96.640.7 96.91+48.3 109.9 £50.9* 96.91+48.3

DM: diabetes mellitus, BMI: body mass index, MI: myocardial infarction, AMI: acute myocardial infarction, SBP: systolic blood pressure,
DBP: diastolic blood pressure, HDL: high-density lipoprotein, LDL: low-density lipoprotein. *: p<0.05 compared with the other group
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Table 3. Results of atherosclerosis surrogates measurements in subjects according to the presence of atherosclerotic risk factors

Variables Hypertensive Normotensive o) DM Non-DM P

Baseline BA diameter (mm) 50+0.7 50+0.7 0.942 48+0.7 50+0.7 0.132
FMD (%) 38+1.8 3.7£1.9 0.927 41120 3.6+1.8 0.142
IMTcca (mm) 0.92+0.16 0.88+0.17 0.151 0.90£0.17 0.89+0.17 0.835
PWV-aorta (m/s) 8.5+1.0* 79112 0.004 84+1.2 82+1.1 0.381
PWV-upper extremity (m/s) 8.7+0.9 8.4*1.1 0.067 8.8+0.9 8.6+0.9 0.173
PWV-lower extremity (m/s) 92+1.2* 87+1.3 0.010 93+1.46 8.9+1.1 0.090
Variables Smoker Non-Smoker o) Hyperlipidemia Normolipidemia P

Baseline BA diameter (mm) 5.3+0.8* 48+0.6 0.001 49+08 50+0.7 0.580
FMD (%) 3.7+1.8 38+1.9 0.402 3.0+1.4 2.3+5.0 0.810
IMTcca (mm) 0.92+0.17 0.89*0.17 0.479 0.90£0.16 0.90£0.17 0.798
PWV-aorta (m/s) 84+1.1 8.1£1.1 0.198 82+1.3 83+1.0 0.678
PWV-upper extremity (m/s) 8.7+0.9 8.6+0.9 0.316 8.6+0.7 87+1.0 0.165
PWV-lower extremity (m/s) 88+13 9.1+1.2 0.274 8.9+1.1 8.6+0.7 0.538

BA: brachial artery, FMD: flow-mediated brachial artery dilation, IMTcca: infima-media thickness of carotid artery, PWV: pulse wave
velocity, DM: diabetes mellitus. *: p<0.05 compared with the other group

Table 4. Multiple linear regression analysis evaluating the independent factors of arterial stiffness

Variables PWV-aorta PWV-upper extremity PWV-lower extremity
Coefficients p Coefficients p Coefficients o}
Age 0.145 0.378 0.100 0.332 0.037 0.732
Sex 0.070 0.292 0.028 0.836 -0.017 0.903
Hypertension 0.181 0.022 —0.186 0.042 —0.226 0.005
Diabetes -0.138 0.091 —0.062 0.355 -0.122 0.523
Smoking -0.186 0.070 0.011 0.909 -0.076 0.836
Ejection fraction —0.239 0.330 —0.301 0.004 —0.204 0.059
Systolic blood pressure 0.070 0.477 0.127 0.188 0.840 0.403
Diastolic blood pressure —0.285 0.038 -0.095 0.521 0.116 0.456
HDL cholesterol -0.152 0.097 —0.036 0.244 —0.025 0.688
LDL cholesterol -0.285 0.174 -0.219 0.288 —0.061 0.777
Triglyceride —1.162 0.099 —0.747 0.280 0.313 0.664
Body mass index -0.510 0.164 —0.284 0.430 0.153 0.683
0.138 0.293 0.049 0.704 0.051 0.705

All the models included age, sex, body weight, height, body mass index, systolic blood pressure, diastolic blood pressure, hypertension,
diabetes mellitus, smoking, hyperlipidemia, ejection fraction, fasting glucose, uric acid, total cholesterol, triglyceride, HDL-cholesteral,
LDL-cholesterol as independent variables, PWV: pulse wave velocity, MI: myocardial infarction, HDL: high-density lipoprotein, LDL: low-
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