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ABSTRACT

Background and Objectives -

The endothelial function is impaired in patients with atherosclerosis risk factors

as well as in those with atherosclerotic disease, such as coronary artery disease. This study was performed to
evaluate the impact of individual risk factors and their number in patients with coronary atherosclerosis, who

already had an impaired endothelial function. Subjects and Methods :

The endothelial function was measured

in 884 consecutive patients (mean age; 59 years old, 486 male) undergoing coronary angiography, using high-
resolution ultrasound. The flow-mediated brachial artery dilation (FMD, %) was used to measure the endothelial
function. The risk factors were classified according to the hypertension, diabetes mellitus, smoking and dyslipi-
demia, and their number classified from O to 4. Results
p<0.005) in patients with hypertension (n=431) than in those without (n=453); however, no significant difference
was shown according to the presence of other risk factors. A multivariate analysis showed age ( 8 =-0.204, p<0.001),
gender (£=0.118, p<0.01) and the number of risk factors ( 8=-0.150, p<0.01) were independent risk factors of
the FMD in patients with coronary atherosclerosis. Furthermore, the FMD was significantly associated with the
number of risk factors in our study subjects (r=-0.083, p<0.05, n=884). Conclusion : This study suggests that
the increased number of risk factors, old age and male are independent factors for endothelial dysfunction, even
in patients with coronary atherosclerosis, who already had an impaired endothelial function. (Korean Circulation

J 2005;35:302—-308)

: The FMD was lower (3.85%2.1% vs. 4.27+2.1%,

KEY WORDS : Endothelial function ; Risk factor ; Atherosclerosis.
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Table 1. Clinical characteristics of the study subjects

Number (n) 884

Age (yrs) 59+10

Sex (Male, %) 486 (55%)
Risk factors

431 (48.8%)

217 (24.5%)

Hypertension

Diabetes mellitus

Smoking 269 (30.4%)
Hyperlipidemia 258 (29.2%)
Number of risk factors
0 94 (10.6%)
1 259 (29.3%)
2 341 (38.6%)
3 164 (18.6%)
4 25 ( 2.8%)
Diagnosis
Others 327 (37%)
Stable angina 324 (36.7%)
Unstable angina 79 ( 8.9%)
Acute myocardial infarction 154 (17.4%)
Number of coronary
Vessel3 50% stenosed
0 (10—50 % stenosed) 332 (37.6%)
1 276 (31.2%)
2 171 (19.3%)
3 105 (11.9%)
FBS (mg/dl) 144t 68
Total Cholesterol (mg/dl) 188 =45
Triglyceride (mg/dl) 188+ 134
HDL-Cholesterol (mg/dl) 41.7£10
LDL-Cholesterol (mg/dl) 108 =38

Others: patients undergoing coronary angiography to exclude cor-
onary artery disease, FBS: fasting blood glucose, HDL: high-density
lipoprotein, LDL: low-density lipoprotein
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Table 2. Endothelial function and clinical findings according to the risk factors in study subjects

Risk factor presence Hypertension Smoking
(+) (=) (+) (=)

Age 61.3+9.4* 57.5£10.3 57.8+10.71 60.0£9.7
Sex (males, %) 221 (51.4%) T 265 (58.5%) 241 (91.8%)* 236 (38.8%)
BA diameter (mm) 4.78+75* 4.58+0.77 4.86+0.81* 4.59+0.74
FMD (%) 3.85+2.17 4271%2.1 4.03+2.2 4.08+2.0
FBS (mg/dL) 1524757 13759 150£73 141 £65
Total cholesterol (mg/dL) 18948 18643 18948 18844
Triglyceride (mg/dL) 198+ 136° 178+ 131 216+ 162* 176+ 118
HDL-cholesterol (mg/dL) 41,510 41.9+10 40.4+107 42.2+10
LDL-cholesterol (mg/dL) 108 =39 109 =38 103397 110+ 38
Diagnosis

Others 127 (29.5%) 200 (44.2%) 63 (23.4%) 264 (42.9%)

Stable angina 192 (44.5%) 131 (29.1%) 99 (36.8%) 225 (36.6%)

Unstable angina 42 ( 9.7%) 37 ( 8.2%) 33 (12.3%) 46 ( 1.5%)

Acute myocardial infarction 70 (16.2%) 84 (18.5%) 74 (27.5%) 80 (13%)

Number of coronary
Vessel® 50% stenosed

0 130 (30.2%)
1 143 (33.2%)
2 91 (21.1%)
3 67 (15.5%)

202 (44.6%)
133 (29.4%)
80 (17.7%)
38 ( 8.4%)

63 (23.4%)
108 (40.1%)
58 (21.6%)
40 (14.9%)

269 (43.7%)
168 (27.3%)
113 (18.4%)

65 (10.6%)

#: p<0.001, T: p<0.005, and F: p<0.05 compared with the absence of each risk factor. BA: brachial artery, FMD: flow mediated diameter,
FBS: fasting blood glucose, HDL: high-density lipoprotein, LDL: low-density lipoprotein, Others: patients undergoing coronary angiography
to exclude coronary artery disease. Diagnosis and stenosed coronary vessel numbers showed significant (p<0.001 in hypertension, smoking and

diabetes, and p<0.005 in dyslipidemia) differences in prevalence
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4.09 4.10 4.14

FMD (%)

0.00

0 (n=332) 1 (n=276) 2 (n=171) 3 (n=105)

Vessel number narrowed by > 50%

Fig. 1. Comparison of endothelial function (FMD, %) according to
the severity of coronary atherosclerosis in total study subjects. No
significant difference was found. FMD: flow mediated diameter.
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the gender in total study subjects. FMD: flow mediated diameter.
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Fig. 3. Correlation between endothelial function (FMD, %) and age, and numbers of risk factor in total study subjects. Figure with parenthesis
in right panel represent the mean FMD and the number of cases. FMD: flow mediated diameter.

Table 3. Endothelial function and clinical findings according to the risk factors in study subjects

) Diabetes Dyslipidemia
Risk factor presence
(+) (-) (+) (-)
Age
Sex (males, %) 61.1+8.71 58.8+10.4 59.24+9.9 59.6+10.5
BA diameter (mm) 114 (52.8%) 372 (55.8%) 340 (54.8%) 143 (55.4%)
FMD (%) 4.67+0.67 4.68+0.80 4.67=0.76 4.70£0.8
FBS (mg/dL) 4.05+2.1 4.08£2.0 4.00£2.0 4.23+2.35
Total cholesterol (mg/dL) 208 £93* 124 +39 148+727 134+£53
Triglyceride (mg/dL) 184 +54 189+42 201 =44* 155+28
HDL-cholesterol (mg/dL) 206+ 1367 182+132 224 141* 94+30
LDL-cholesterol (mg/dL) 39.8+407 42+9 40.7+9* 441+10
Diagnosis 102+117 110£37 115+40* 91*t24
Others
Stable angina 45 (20.7%) 282 (42.3%) 210 (33.8%) 117 (44.5%)
Unstable angina 114 (52.5%) 210 (31.5%) 235 (37.8%) 89 (33.8%)
Acute myocardial infarction 21 ( 9.7%) 58 ( 8.7%) 60 ( 9.7%) 19 ( 7.2%)
Number of coronary 37 (17.1%) 117 (17.5%) 116 (18.7%) 38 (14.4%)
Vessel® 50% stenosed
0 47 (21.7%) 285 (42.7%) 213 (34.3%) 119 (45.2%)
1 77 (35.5%) 199 (29.8%) 201 (32.4%) 75 (28.5%)
2 51 (23.5%) 120 (18%) 127 (20.5%) 44 (16.7%)
3 42 (19.4%) 63 ( 9.4%) 80 (12.9%) 25( 9.5%)

#: p<0.001, T:p<0.005, F: p<0.05 compared with the absence of each risk factor. BA: brachial artery, FMD: flow mediated diameter, FBS:
fasting blood glucose, HDL: high-density lipoprotein, LDL: low-density lipoprotein, Others: patients undergoing coronary angiography to exclude
coronary artery disease. Diagnosis and stenosed coronary vessel numbers showed significant (p<0.001 in hypertension, smoking and diabetes,

and p<0.005 in dyslipidemia) differences in prevalence
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Table 4. Linear regression analysis evaluating the independent
factors of endothelial function

FMD coefficients FMD p
Age —0.204 <0.001
Sex 0.118 0.009
Number of risk factors —0.150 0.007

All the models included age, sex, hypertension, diabetes mellitus,
smoking,dyslipidemia, number of risk factor, More than 50% ste-
nosed vessel number, ejection fraction, diagnosis, total cholesterol,
triglyceride, HDL-cholesterol, LDL-cholesterol as independent vari-
ables. Only those variables that remained significant after backward
stepwise elimination are shown in this table
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