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Table 100 Correlations between augmentation index and influ-
ential factors in the control group. It has been shown that both
age and systolic blood pressure correlate well with augmenta-
tion index

y p value
Age 0.483 0.0007
Systolic blood pressure 0.610 0.0001
Diastolic blood pressure 0.186 ns
Heart rate 0.187 ns
Left ventricular ejection fraction 0.203 ns
Total cholesterol 0.06 ns
Triglycerides 0.096 ns
High-density-lipoprotein cholesterol 0.129 ns
Low-density-lipoprotein cholesterol 0.073 ns
Body mass index 0.285 ns

+y: correlation coefficient
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B)Augmentation index and systolic blood pressure

Augmentation index

2.84
2.6+
2.4 Y=0.60240.008XX r=0.61 p<0.01
L4
2.2+ [}

o
1

o“.‘ L
)

] T 1 T 1 n=4|7
80 100 120 140 160 180

systolic blood pressure (mmHg)

Figure 10 Linear regression analysis of augmentation index, age and systolic pressure in the control group. The augmentation
index was significantly correlated with both age and systolic blood pressure.
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Table 200 Multivariate analysis of augmentation index and
influential factors in the control group. In multiple regression
analyses, only age and systolic blood pressure were indepen-
dently correlated with augmentation index

Table 30 Correlations between augmentation index and influ-
ential factors in patients with coronary artery diseases. A highly
significant correlation was not found in analysis of coronary
artery disease

Regression coefficient  p value y p value

Age 0.008 0.0473 Age 0.109 ns

Systolic blood pressure 0.006 0.0032 Systolic blood pressure 0.099 ns

LVEF 0.001 ns Diastolic blood pressure 0.100 ns
Body mass index -0.013 ns Heart rate 0.250 0.0042
LVEF: left ventricular ejection fraction, R? = 0.496 Left ventricular ejection fraction 0.201 0.0317

Total cholesterol 0.104 ns

Triglycerides 0.014 ns

High-density-lipoprotein cholesterol 0.091 ns

00000000 Table3™ Low-density-lipoprotein cholesterol 0.145 ns
Body mass index 0.162 0.0742
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Table 400 Comparison between the control group and coronary artery diseases group. In the CAD group,
age was significantly higher and the ratio of male, myocardial infarction and incidences of hyper-LDL-
emia, hypertension and diabetes mellitus were higher than those in the control group. The augmentation
index in the CAD group was significantly higher than that in the control group (1.71+0.35 vs. 1.56+0.3,

Fisher PLSD

p<0.01
l 1 p<0. 05 ‘

1.55%£0.3 1.66%£0. 31 1.72%0.33 1.78%+0.36

control SVD DVD
(n=47 ) (n=b1) (n=45) ( n=27)

™D

Figure 20 Augmentation indexes of the control group and
patients with coronary artery diseases who were classified
according to the number of stenotic vessels. ANOVA indi-
cated differences among four groups (F = 3.26, p = 0.0229).
The augmentation index in patients with multi-vessels disease
was significantly higher than those in the control group.

250

25 -

p<0.01)
Control CAD
Patient number 47 123
Age (mean+SD)** 61+11 65+9
Gender (male%) 70.2% 78.9%
Myocardial infraction (%)** 0% 56.9%
Systolic blood pressure (mmHg)** 124+23 137+24
Diastolic blood pressure (mmHg)* 66+8 69+10
Heart rate (/min) 69+12 72+11
Augmentation index** 1.56+0.3 1.71+0.35
Total cholesterol (mg/dl)* 171.6+21.2 188.3+42.1
Triglycerides (mg/dl)** 90.2+45.5 121.5+74.7
High density lipoprotein cholesterol (mg/dl)** 53.3+16.7 45.0+13.1
Low density lipoprotein cholesterol (mg/dl)* 103.7+21.7 119.3+39.9
Body mass index 21.5+4.4 22.7+5.6
High LDL (%)** 0% 55.3%
Hypertension (%)** 0% 64.2%
Diabetes mellitus (%)** 14.9% 43.9%
Smoker (%) 38.3% 51.2%
Left ventricular ejection fraction 68+8 66+11
CAD: coronary artery disease, High LDL: low-density-lipoprotein cholesteroll 140 mg/dI
**:p<0.01, *: p<0.05
319 p<0.05

Scheffe’s test

1.66%0.28 1.64%0.32 1.72%0.38 1.92%0.43
1 + T
A B Non D D

(n=33) ( n=50) (n=17) (n=23)

Figure 30 Augmentation indexes of patients with coronary
diseases who were classified by means of ACC/AHA Task
Force Report. ANOVA indicated differences among four
groups (F = 3.708, p = 0.0136). The augmentation index in
patients with diffuse lesions was higher than those with type B
lesion (p<0.05 by Scheffe’s test).

mean £ SD non D: patients with type C lesion<20 mm, D:
patients with type C lesion] 20 mm

000 Vol 45 No. 4
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Table 500 Comparison between the groups: the diffuse lesions and the localized lesions. No significant

differences were evident between the two groups.

Diffused lesion Localized lesion

Patient number

Age (mean=SD)

Gender (male%)

Myocardial infraction (%)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Heart rate (/min)

Total cholesterol (mg/dl)

Triglycerides (mg/dl)

High density lipoprotein cholesterol (mg/dl)
Low density lipoprotein cholesterol (mg/dl)
Body mass index

High LDL (%)

Hypertension (%)

Diabetes mellitus (%)

Smoker (%)

Left ventricular ejection fraction

23 100
66+8 64.4+10
78.3% 79%
60.9% 56%

140.3£27.6 136+23.8
67.5+10.5 69.9+10.1
68.9+12.4 72.2+10.9
190.5+41.6 187.8+42.4
114.2+41.4 123.2+80.7
42.7+£11.9 45.6+13.3
124.9+40.3 118+39.9
21.2+5.9 23%+55
60.9% 52%
65.2% 64%
52.2% 42%
39.1% 54%
62.5+12 67.1+10.9

Diffuse lesion: length of stenotic lesiond 20 mm, Localized lesion: length of stenotic lesion<20 mm,
CAD: coronary artery disease, High LDL: low-density-lipoprotein cholesteroll 140 mg/dI

**:p<0.01, *: p<0.05
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Augmentation index
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I I
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localized lesion diffuse lesion
(' n=100 ) (n=23)

Mann-Whitney U test p<0.01

Figure 400 Augmentation indexes among patients with coro-
nary diseases who were classified according to length of stenotic
lesions. The augmentation index of the diffuse lesions group
(20 mm or longer lesions) was significantly higher than that in
the localized lesions group (20 mm or shorter lesions)
(1.92+0.43 vs. 1.66+0.31, p<0.01).
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A)diameter stenosis
Augmentation index
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Spearman’s rank correlation p=ns
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B) morphology
Augmentation index
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Coronary severity score

Y=1.583+0.034xX r=0.246 p<0.01
Spearman’s rank correlation p=0.0816

Figure 500 Linear regression analysis of augmentation index and coronary severity score separately derived from
diameter stenosis and morphology. The augmentation index was significantly correlated with morphological
coronary severity score, but showed only a trend when Spearman correlation coefficients was used (y= 0.246, n =

123, p = 0.0816).
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Augmentation Index to the Degree of Arteriolosclerosis and
Coronary Artery Disease: Can Augmentation Index Predict the Severity
of Coronary Angiographical M orphology?

Takanobu K awaharada,* Naoshi Maeda,* Norihito Nuruki,?
Katurou Kashima,? Yasuhiro Tanaka,? and Hitoshi Uenomachi®

1Department of Cardiology, Kagoshima Kouseiren Hospital, Kagoshima, Japan
2Department of Cardiology, Kagoshima University Graduate School of Medicine
Human Environmental Science Life-style Related Disease, Kagoshima, Japan
SUenomachi Kgjiya Clinic, Kagoshima, Japan

Key wor ds: augmentation index, arteriolosclerosis, coronary artery disease

We examined a relationship between augmentation index reflecting arteriolosclerosis and coronary angiographical
morphology. Pressure pulse augmentation index of ascending aorta was measured both in 47cases of the control group
without CAD and in 123 cases with CAD. CAD cases were classified according to the number of major coronary vessel
stenosis, coronary % diameter stenosis and morphology by means of ACC/AHA Task Force Report. The augmentation
index in the control group was significantly correlated with both age and systolic blood pressure, but no such correlation
was found in patients with CAD. There exists a weak correlation between augmentation index and coronary severity
derived from coronary morphology, but no correlation in an analysis of coronary stenosis. The augmentation index in
patients with diffuse atherosclerosis was significantly higher than with localized lesion. Advanced arteriolosclerosis

appears to be associated with diffuse coronary atherosclerosis.
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(J Jpn Coll Angiol, 2005, 45: 247-253)
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