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ABSTRACT 
In order to ascertain the most effective index for predicting coronary sclerosis, the concentra­

tion of lipids, lipoproteins, and apoproteins in serum were determined in 45 males aged over 
44 with angiographically diagnosed effort angina and in 153 male controls aged over 44 without 
ischemic heart disease (IHD) on physical examination. The results of our study are summarized 
as follows. 

1) Alcohol intake of 25 g/day or more and smoking of 20 cigarettes/day or more showed sig­
nificant odds ratios of 0.4 7 and 2.33, respectively. 

2) By decrease of 10 mg/dl in HDLC level or of 10 mg/dl in Apo-AI level, the possibility of 
coronary sclerosis increases twofold after adjusting the effects of confounders. 

3) LDLC/HDLC and Apo-B/Apo-AI are effective indices for predicting coronary sclerosis and, 
in particular, the probability of coronary sclerosis increases 3.8 times by increase of 0.5 in Apo­
B/Apo-AI. 
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Hyperlipidemia, hypertension, smoking, and obesi­
ty are known to be risk factors in ischemic heart 
disease (IHD)2

'
9

'
12

). Measurement of the compo­
nents of lipoproteins and apoproteins in particular 
has become simplified. Low density lipoprotein 
cholesterol (LDLC) has been found to be an athero­
genic factor8

'
13

) and high density lipoprotein 
cholesterol (HDLC) to be a protective factor of 
atherosclerosis7l. However, there is a paucity of 
studies which quantitatively analyze the level of 
lipids, lipoproteins and apoproteins as risk factors 
of coronary atherosclerosis in conjunction with 
other risk factors3

'
14

). We therefore confined our 
subjects to male effort angina patients with distinct 
stenosis diagnosed by coronary arteriography and 
to males found on physical examination not to have 
IHD as controls. A case-control study was conduct­
ed and the clinical significance of lipids, 
lipoproteins, and apoproteins as risk factors was 
quantitatively evaluated. 

MATERIALS AND METHODS 
The subjects in this study were 45 males aged 

over 44 diagnosed by coronary arteriography to 
have distinct stenosis of more than 25% without 
spasm and 153 male controls aged over 44 who 
were found not to have IHD in the physical exami-

nation of the present and former employees of 
Hiroshima University. Myocardial infarction pa­
tients and spastic angina patients were excluded be­
cause many patients with myocardial infarction die 
and spastic angina is little related to atherosclerotic 
changes. A survey was made of their daily smok­
ing habit (more than 20 cigarettes/day or not), al­
cohol intake (more than 25 g/day or not) calculated 
in terms of ethanol involvement, and obesity index 
calculated by the modified method of Broca-Katsura 
using height and weight. Fasting blood was drawn 
from each subject early in the morning before food 
intake. Determination of serum total cholesterol 
(TC) and serum triglyceride (TG) was made by the 
enzymatic method, that of HDLC by dextran 
sulfate-magnesium chloride precipitation technique, 
and that of six types of apoproteins (Apo-AI, Apo­
AII, Apo-B, Apo-CII, Apo-CIII and Apo-E) by sin­
gle radial immunodifusion method (SRID). LDLC 
was determined by Friedewald's method6l. 

Median, 25 percentile and 75 percentile of the dis­
tribution of lipids, lipoproteins, apoproteins and 
atherogenic indices (LDLC/HDLC and Apo-B/Apo­
AI) were calculated. The difference between cases 
and controls was examined by Mann-Whitney U 
test. Odds ratio and box plots10l were conducted to 
ascertain the differences in background factors such 
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as alcohol intake, smoking, age, fasting blood su­
gar (FBS) level and obesity index (OI). In order to 
adjust the background factors and to quantitative­
ly estimate the level of lipids, lipoproteins, 
apoproteins and their ratios as risk factors of coro­
nary sclerosis, multiple logistic regression was con­
ducted. 

RESULTS 
1) Distribution of serum lipids, lipoproteins, 

apoproteins and their ratios 
Table 1 shows the median, 25 percentile and 75 

percentile of the distribution of various parameters 
in the cases and controls. Significant difference be­
tween the cases and controls was shown by Mann­
Whitney U test in HDLC, Apo-AI, Apo-All, Apo­
B, LDLC/HDLC and Apo-B/Apo-AI, but no signifi­
cant difference could be observed in TC, TG, LDLC 
and others. 

2) Difference in background factors between the 
cases and controls 

Alcohol intake of 25 g or more per day and smok­
ing of 20 or more cigarettes per day revealed a sig­
nificant difference in odds ratios (Table 2). The 

Table 1. Median, 25 percentile and 75 percentile of the distribution of lipids, 
lipoproteins, apoproteins, and atherogenic indices in the cases and controls. 

Cases Controls Probability* 

TC mg/dl 217 (188 -249 ) 209 (186 -237 ) 0.39 
TG mg/dl 122 (101 -160 ) 115 ( 89 -143 ) 0.15 
HDLC mg/dl 41 ( 33 - 50 ) 49 ( 42 - 61 ) <0.01 
LDLC mg/dl 145 (123 -170 ) 129 (108 -159 ) 0.07 
Apo-AI mg/dl 103 ( 91 -118 ) 138 (124 -154 ) <0.01 
Apo-All mg/dl 24 ( 22 - 29 ) 32 ( 28 - 35 ) <0.01 
Apo-B mg/dl 109 ( 99 -136 ) 104 ( 92 -120 ) 0.05 
Apo-CIT mg/dl 4.0 ( 3.1- 4.9) 3.5 ( 2.5- 4.6) 0.12 
Apo-Cm mg/dl 8.4 ( 6.6- 9.8) 7.6 ( 6.0- 9.6) 0.25 
Apo-E mg/dl 4.3 ( 3.3- 5.0) 4.0 ( 3.3- 4.9) 0.74 
LDLC/HDLC 3.5 ( 2.9- 4.1) 2.7 ( 2.0- 3.4) <0.01 
Apo-Bl Apo-AI 1.1 ( 0.9- 1.3) 0.8 ( 0.6- 0.9) <0.01 

*: Mann-Whitney U test 

Table 2. The effects of alcohol intake and smoking on IHD. 

Cases 

Alcohol intake 
~25 g/day 13 
<25 g/day 32 

Cigarette smoking 
~20/day 27 
<20/day 18 

P<0.01 * 
y.o. mg/dl 
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Fig. 1. Difference in background factors between cases and controls. 
Difference in age and FBS level is significant. 
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Fig. 2. The odds ratios of various parameters after adjusting the confounders by multiple logistic regres­
sion. Odds ratios of HDLC, Apo-AI, and Apo-B/Apo-AI are significant. 

probability of coronary sclerosis is, therefore, more 
than twofold higher in men who smoked 20 or more 
cigarettes per day than men who smoked less than 
20 per day. The point estimate of odds ratio was 
2.33. But the probability of coronary sclerosis is 
lower in man who drink alcohol 25 g or more per 
day than man who drink less than 20 g/day. The 
point estimate of odds ratio was 0 .4 7. The differ­
ence in age and serum FBS levels between the 
cases and controls become evident with the use of 
box plots. There was, however, no significant differ­
ence in OI between the cases and controls (Fig. 1). 

3) Odds ratios of various parameters for predict­
ing coronary sclerosis 

After adjusting the other significant factors (al­
cohol intake, smoking, age, and FBS levels), mul­
tiple logistic regression was conducted in order to 
estimate the level of risk factors of coronary scle­
rosis (Fig. 2). 

The odd ratios of TC, LDLC, and Apo-B were 
not significant. These confidence intervals includ­
ed 1.0 level as the odds ratio. But those of HDLC 
and Apo-AI were found to be significant. With a 
decrease of 10 mg/dl in HDLC level or 10 mg/dl 
in Apo-AI level, the possibility of coronary sclero­
sis increases approximately twofold after adjusting 
the effects of confounders. The odds ratios of 
LDLC/HDLC and Apo-B/Apo-AI were significant­
ly high: 1.3 and 3.8 respectively. Because the odds 
ratio is in close agreement with relative risk, the 
possibility of coronary sclerosis increases 1.3 times 
by an increase of 0.5 in LDLC/HDLC. The possi­
bility of coronary sclerosis increases 3.8 times with 
an increase of 0.5 in Apo-B/Apo-AI after adjusting 
the effects of confounders. 

DISCUSSION 
HDLC has attracted much interest as a protec­

tive factor against atherosclerosis, but there are 
reports1

) indicating that HDLC has no relation to 
the severity of IHD by coronary arteriography. 
Regarding atherosclerotic factors, interest has fo­
cused recently on apoproteins as components of 
lipoproteins. Apo-AI, Apo-AH, and Apo-B as 
apoproteins of lipoproteins have been extensively 
measured and examined for their possible 
significance11

•
15>. Recently, subtypes of Apo-E 

have been determined and the significance of this 
index has been discussed5

•
16

). But there is no evi­
dence that the difference of subtypes of Apo-E is 
clearly concerned with the progress of atheros­
clerosis. 

In evaluating risk factors, confounders such as 
age, sex, smoking, drinking and obesity should be 
taken into account and selective biases must be ex­
cluded. In the present study, the subjects were 
therefore restricted to males aged over 44 diag­
nosed by coronary arteriography to have effort an­
gina. Myocardial infarction cases were excluded 
because, owing to death, they tend to drop out be­
fore the examination. Spastic angina cases were 
also excluded because they have little direct rela­
tionship to atherosclerosis. If these cases were in­
cluded in the study, selective biases would develop. 

Using box plots and odds ratio, in close agree­
ment with relative risk, the difference in such back­
ground factors as age, serum FBS, smoking, and 
alcohol intake became apparent. To adjust these 
confounders, multiple logistic regression4

) was per­
formed. 

Even after adjusting the effects of confounders, 
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odds ratios of HDLC and Apo-AI remained signifi­
cant. LDLC/HDLC and Apo-B/Apo-AI were found 
to be effective indices of atherosclerosis even af­
ter adjusting the other confounders. In particular, 
Apo-Bl Apo-AI emerges as the best index for 
monitoring patients for the prevention of coronary 
sclerosis and in the screening of IHD patients. 
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