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Abstract

We undertook a cross-sectional analysis on CETP and atherosclerosis among Japanese subjects, by means of CETP mass assay,
its gene polymorphism and coronary angiogram. The 110 consecutive patients who underwent coronary angiography were
enrolled into the study except for those over 70 years and taking lipid-lowering drugs. Association was analyzed among plasma
lipid and lipoproteins, CETP mass, its gene polymorphisms and the finding in coronary angiography. Four CETP-deficiency
heterozygotes were identified and excluded from the analysis. CETP mass level showed neither significant correlation with the
coronary score (CS) (r=0.06, P =0.52) nor the difference between the groups eventually diagnosed as coronary heart disease
(CHD) positive and CHD negative (2.36 +0.57 vs. 2.24 +0.21, P=0.24). CETP mass correlated with the total and LDL
cholesterol (r=0.43, P <0.001; r =0.36, P <0.001, respectively) but not with HDL cholesterol (r = 0.08, P = 0.40). While 1405V
polymorphism had no impact on CETP mass, HDL cholesterol or CS, CETP mass was low with TagIB polymorphism
(B1B1 > B2B2, P < 0.05) only in the low CS group ( <4). Among the lipid and lipoprotein, HDL cholesterol had a greater impact
than LDL cholesterol on coronary atherosclerosis. We concluded that CETP mass in plasma does not correlate with coronary
atherosclerosis as whole in the non-CETP-deficient. However, the B2B2 genotype in CETP TagIB polymorphism, only when it
decreases the CETP level, may act as a protective factor against atherosclerosis. It should also be noted that CETP mass in general
correlates to total and LDL cholesterol, so that it would be an indirect atherogenic parameter. © 2001 Elsevier Science Ireland
Ltd. All rights reserved.
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(LDL) cholesterol concentration in plasma [1-3] and
negatively with high density lipoprotein (HDL) choles-
terol [4-7]. Although the true mechanism by which
HDL acts as an ‘anti-atherogenic’ factor is not fully
understood, it is widely believed that HDL plays a
central role in the pathway transporting cholesterol
from peripheral cells to the liver where it is converted to
bile acids and excreted. The regulation of the plasma
LDL level has been well characterized, such as the

1. Introduction

Plasma lipoprotein profile is one of the major factors
to describe the risk of atherosclerotic cardiovascular
disease. In many studies, the incidence of coronary
heart disease (CHD) was shown to correlate positively
with total cholesterol and low density lipoprotein
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mechanisms for its precursor secretion by the liver and
its clearance from the plasma, and the clinical benefit of
its reduction has also been well documented. On the

0021-9150/01/$ - see front matter © 2001 Elsevier Science Ireland Ltd. All rights reserved.

PII: S0021-9150(01)00476-2



154 A. Goto et al. / Atherosclerosis 159 (2001) 153-163

other hand, many more factors may be involved in the
regulation of the plasma HDL level, and it is premature
to state whether its clinical manipulation is in general,
beneficial for the patients.

Cholesteryl ester transfer protein (CETP) plays one
of the major roles in regulation of plasma HDL by
mediating the transfer of neutral lipids randomly be-
tween the lipoprotein cores such as cholesteryl ester and
triglyceride. As cholesteryl ester is mainly generated by
lecithin; cholesterol acyltransferase in HDL, the CETP
reaction removes it from HDL in exchange for triglyce-
ride [8] that is hydrolyzed by plasma lipases. Thus, low
CETP results in high HDL, since cholesteryl ester tends
to accumulate in HDL.

The hypothetical role of CETP in atherogenesis is
controversial. CETP mediates the net cholesteryl ester
transfer from HDL to other lipoproteins containing
apolipoprotein B, which is eventually taken up by the
liver to complete the pathway of cholesterol transport
from the peripheral cells via HDL to the liver. There-
fore, low CETP may cause retardation of this pathway
and that is perhaps atherogenic. On the other hand, low
CETP leads to the increase of HDL cholesterol, and
high HDL may by all means be beneficial by increasing
the negative risk factor for atherosclerosis. The results
from animal experiments are indeed uncertain [9-15].
Clinical observation is also controversial with respect to
the plasma CETP and atherosclerosis. The CETP-defi-
cient patients seem at higher risk for atherosclerosis,
either homozygotes or heterozygotes [16—18]. On the
other hand, patients with CHD showed higher CETP
activity than the normal control subjects [19], which
may result from the positive correlation between CETP
and LDL cholesterol among the non-CETP-deficient
patients [20—22]. Various mutations in the CETP gene
seem to cause changes in the HDL cholesterol levels. In
polymorphism 1405V, 405V is reportedly associated
with low CETP, high cholesterol and elevation of the
risk for CHD [23-25]. In contrast, low CETP and the
consequent high HDL associated with the B2 allele in
TaqlB polymorphism was shown to be protective
against CHD [26-29].

It is of special interest to investigate the role of CETP
in atherogenesis among the Japanese, because of ex-
tremely high prevalence of CETP deficiency [18,30] and
low incidence of coronary heart disease despite the
seemingly increasing plasma cholesterol level in the past
few decades in Japan [31]. We have earlier demon-
strated that there was no significant difference in CETP
mass between the CHD and non-CHD groups of the
Japanese patients who underwent coronary angiogra-
phy [22]. In this study, we have analyzed yet another
group of the Japanese patients who received coronary
angiographic examination, for the CETP mass and its
gene polymorphisms in relation to plasma lipid and
lipoprotein concentration and coronary atherosclerosis,
by excluding the CETP-deficient patients.

2. Methods
2.1. Subjects

The consecutive patients who were referred to
Nagoya City University Hospital and its affiliated hos-
pitals for coronary angiographic examination were en-
rolled for this study. Those of age above 70 years, of
receiving lipid-lowering drugs or having a history of
coronary bypass surgery and/or angioplasty were ex-
cluded from the study. All the eligible patients had
symptoms suggesting CHD or cardiac dysfunction.
Smokers and habitual alcohol consumers were iden-
tified by the information obtained in a patient question-
naire. The hypertensive and the diabetic patients were
identified by their clinical history. An informed consent
for the study was obtained in writing from all the
patients.

2.2. Coronary angiography

All the patients underwent selective coronary angiog-
raphy according to the Judkins technique, recorded on
35-mm films. The degree of coronary atherosclerosis
were determined in 15 coronary artery segments ac-
cording to definition by the Ad Hoc Committee on
Grading of Coronary Artery Disease of the American
Heart Association [32]. The coronary scoring system
was based on the method described by Mabuchi et al
[33]. Briefly, the stenosis in each segment was graded
from 0 to 4 point (0, normal; 1, 1-25%; 2, 26—-50%; 3,
51-75%; 4, more than 75%) and the coronary score was
obtained as a sum of these points. The grading of the
stenosis and calculation of the coronary score were
based on the consensus opinion of the two cardiologists
who were blinded for the history and lipid profile of the
patients. The patient was classified into the clinical
CHD group when the coronary angiography exhibited
significant organized stenosis accompanied by clinical
myocardial ischemia, and otherwise into the non-CHD
group. The diagnosis was also made by the two cardiol-
ogists under the blind condition with respect to the lipid
and CETP data.

2.3. Lipid and CETP measurement

Fasting venous blood was collected into an EDTA-
containing tube. Plasma total cholesterol and triglyce-
ride concentrations were determined by enzymatic
methods. Plasma HDL-cholesterol concentration was
measured after precipitation of apolipoprotein B-con-
taining lipoproteins with dextran sulfate and magne-
sium chloride. Plasma LDL-cholesterol was calculated
according to the equation of Friedewald et al. [34].
CETP mass was measured by enzyme-linked immuno-
sorbent assay as described previously [22] by using an
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assay kit provided from Dai-ichi Pure Chemicals Ltd
(Tokyo).

2.4. Analysis of CETP gene mutations

The two common mutations for the CETP deficien-
cies of intron 14 splicing defect and exon 15 missense,
and the two common CETP polymorphisms of TaqlB
and 1405V were determined. DNA was extracted from
peripheral white blood cells. The mutations were de-
tected by polymerase chain reaction (PCR) amplifica-
tion of the relevant sequence followed by digestion with
the appropriate restriction endonuclease according to
the manufacturers instructions. Detection of intron 14

Table 1
Patient’s characteristics®

Age, year 59.1+8.4
Male gender, n (%) 69 (65.1)
Body mass index, kg/m? 23.5+32
Smoker, n (%) 63 (59.4)
Alcohol intake, n (%) 40 (37.7)
Hypertension, n (%) 45 (42.5)
Diabetes, n (%) 25 (23.6)
CHD prevalence, n (%) 28 (26.4)
Total cholesterol, mg/dl 199.8 +36.9
HDL cholesterol, mg/dl 4624+ 12.8
LDL cholesterol, mg/dl 125.5 +28.4
Triglyceride, mg/dl 139.5 +88.5
CETP mass, mg/l 227+0.49

4 Values are mean + S.D. Body mass index is the weight in kg
dividedby the square of the height in m. Hypertension and diabetes
were defined by clinical history.

Table 2
Differences of coronary score between categorical variables®

Categorical variables n Coronary score
Age <65 71 7.8 +8.8
>65 35 54+6.6
Male 69 7.14+8.1
Female 37 4.5+5.7
Body mass index >23 51 55+6.1
<23 55 6.8+38.5
Smoker 43 72480
Non-smoker 63 55+69
Drinker 40 4.3 +5.6°
Non-drinker 66 74482
Hypertension (+) 45 7.6 +9.0
(=) 61 52+59
Diabetes (+) 25 9.0+ 6.9°
(=) 81 53+74
CHD (+) 28 16.1 +6.7¢
(=) 78 26+32

2 Values are mean + S.D. BMI is the weight in kg divided by the
square of the height in m. Hypertension and diabetes were defined by
clinical history.

® P<0.05.

¢ P<0.0001.

splicing donor defect and exon 15 missense mutation
were performed as described by Hirano [35] and Sakai
[36], respectively. The TaqIB and 1405V polymorphisms
were analyzed as reported by Fumeron [37] and Gudna-
son [38], respectively. DNA restriction fragments were
loaded onto 3 or 4% NuSieve 3:1 agarose gel for the
electrophoretic analysis. Subsequently, the gel was
stained with SYBR® Gold nucleic acid gel stain, and
marked for the genotypes using UV translumination.

2.5. Statistical analysis

Results were given as mean + S.D. values. Two-tailed
Student’s ¢-tests or analysis of variance (ANOVA) fol-
lowed by Bonferroni’s test were used to determine
group differences in continuous variables. Pearson’s
correlation coefficients were computed to assess the
relation between continuous variables such as age, body
mass index (BMI), CETP mass, coronary score and
plasma lipids. All the tests were two-sided; P values
below 0.05 were considered to indicate statistical
significance.

3. Results
3.1. Patient characterization

One hundred and ten patients were enrolled into the
study. The analysis of DNA identified four CETP
deficient patients (all were heterozygotes of exon 15
missense mutation, mean CETP mass 1.65 + 0.31 mg/l,
mean HDL cholesterol 46.3 +7.1 mg/dl). These pa-
tients were excluded from further analysis, and the
remaining 106 patients became eligible, characterized in
Table 1. Twenty-eight patients were classified into the
clinical CHD group (acute myocardial infarction, 3; old
myocardial infarction, 8; and angina pectoris, 17), and
78 patients were into the non-CHD group (vasospastic
angina pectoris, 21; valve disease, 9; dilated cardiomy-
opathy, 9; hypertensive heart, 5; peripheral artery dis-
ease, 2; arrhythmia, 1; and chest pain syndrome, 31).
Coronary score showed significant difference between
drinkers and non-drinkers, diabetics and non-diabetics
and the CHD group and non-CHD group (Table 2).

3.2. CETP in categorical variables

The mean plasma CETP mass concentration was
2.27 +0.49 mg/l, and the distribution of CETP mass
shown in Fig. 1 roughly demonstrated Gaussian curve
fit. Differences of CETP in categorical variables are
shown in Table 3. There was significant difference
between male and female (2.17 +0.45 vs. 2.46 +0.51
mg/l, P<0.01) and between drinker and non-drinker
(2.14 +£0.37 vs. 2.35 +0.54 mg/l, P <0.05). Otherwise,
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Fig. 1. Histogram for plasma CETP mass distribution of the 106
patients analyzed. Four CETP-deficient patients were excluded. Data
width for each column is 0.2 mg/l.
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Fig. 2. Relationship between plasma CETP mass and coronary score.

Table 3
Differences of CETP mass between categorical variables®

Categorical variables N CETP mass (mg/l)
Age <65 71  22440.50
>65 35 2.33+047
Male 69  2.17+0.45°
Female 37 2.46 +0.51
Body mass index >23 51 2.36+0.47
<23 55 2184049
Smoker 43 2.16 +0.44
Non-smoker 63 2.344+0.51
Drinker 40 2.14+0.37¢
Non-drinker 66 2.354+0.54
Hypertension (+) 45  231+044
(-) 61 2.24 4 0.52
Diabetes (+) 25 2.35+0.49
(-) 81 2.2540.49
CHD (+) 28  2.36+4+0.57
(-) 78 2.2440.21

2 Values are mean + S.D. BMI is the weight in kg divided by the
square of the height in meters. Hypertension and diabetes were
defined by clinical history.

® P<0.01.

¢ P<0.05.

no significant difference was found between the groups
examined.

3.3. CETP and coronary atherosclerosis

The impact of CETP mass on coronary atherosclerosis
was examined in several aspects. Correlation between
CETP and coronary score was not statistically significant
(r=0.06, P =0.52) (Fig. 2). No significant difference in
CETP mass was observed between the clinical CHD and
non-CHD groups (Table 3) (2.36 +0.57 vs. 2.24 +0.21
mg/l, P =0.24). In addition, neither the coronary score
nor the prevalence of the clinical CHD was statistically
different across the quintiles of the plasma CETP mass
concentration, though the latter parameter seemed to
increase with the CETP level (Fig. 3). When the patients
were categorized into the groups with low, middle and
high HDL ( < 40 mg/dl, 40 mg/dl < and < 50 mg/dl, and
50 mg/dl <, respectively), the correlation coefficient
showed an increase towards significance in the middle
HDL group (r=0.17 and P=0.12 for the low HDL
group, r = 0.30 and P =0.09 for the middle HDL, and
r= —0.17 and P =0.31 for the high HDL). There was
no significant difference in the level of CETP mass
between the subgroups with lower ( < 4) and higher (4 <)
coronary score by the statistical analysis methods used.
Interestingly, however, the distribution of CETP mass in
these groups showed apparently different patterns (uni-
modal in the higher group and apparent bimodal in the
lower group) (Fig. 4).

20

15| J

Coronary Score

Ist 2nd 3rd 4th 5th
Quintile of CETP Mass Value

CHD Prevalence (%)

Ist 2nd 3rd 4th 5th
Quintile of CETP Mass Value

Fig. 3. Coronary score (A) and CHD prevalence (B) in the quintile
distribution of CETP mass. The data of coronary score represent the
mean + S.D. The first quintile range was 1.87 mg/l or lower for 22
patients, and then 1.88-2.09, 2.11-2.42, 2.43-2.71 and 2.73 or higher
for 21 patients each.



A. Goto et al. / Atherosclerosis 159 (2001) 153-163 157

15
(A) Coronary Score<4

" (n=57)
-
2 10 .
=
-
L
=)
5 St 1
2
£
z

0 R m

0 1 2 3 4
CETP Mass (mg/L)

15
@ (B) Coronary Score>4
5 (n=49)
;;: 10 | .
L
=)
3
g °f I
=
Z

0 B ;

0 1 2 3 4

CETP Mass (mg/L)

Fig. 4. CETP mass histogram of the patients with coronary score less
than 4 (A) and with coronary score 4 or higher (B). Data width for
each column is 0.2 mg/l.

3.4. Effect of CETP polymorphism

Influence of TaqlB and 1405V polymorphisms on
CETP mass, coronary score and HDL cholesterol were
examined (Table 4). Neither polymorphism significantly
influences these variables as whole. B2B2 homozygotes
in TaqlB polymorphism showed lower CETP mass
than B1B2 heterozygotes and B1B1 homozygotes but
the differences were not statistically significant. HDL
cholesterol was higher when B2 allele was present but
again not significantly. When the patients were divided
into the subgroups by coronary score, CETP mass was
significantly lower in B2B2 homozygote than in B1B1

Table 4

homozygote (2.36 + 0.31 vs. 1.93 +0.40 mg/1, P < 0.05)
in the group with lower coronary score ( < 4) (Table 5).
This difference reflected in the increased level of HDL
cholesterol by B2B2 but not to the extent of the statisti-
cal significance. On the other hand, there was no such
observation with 1405V polymorphism.

3.5. Correlation between CETP and plasma lipids

Plasma CETP mass showed positive correlation with
plasma total cholesterol (r=0.43, P <0.0001) and
LDL cholesterol (r=0.36, P <0.001), but insignificant
correlation with triglyceride (r=0.18, P =0.06) and
with HDL cholesterol (r=0.08, P=0.40) (Fig. 5).
CETP was not correlated with HDL even for the
patients with TG > 150 mg/dl (n=32, r= —0.02, P=
0.93).

3.6. Effects of plasma lipids on coronary atherosclerosis

Coronary score had an inverse correlation with HDL
cholesterol (r = —0.42, P <0.0001) and a mild correla-
tion with triglyceride (r = 0.24, P < 0.05), but no corre-
lation with total cholesterol (r =0.07, P = 0.46) or LDL
cholesterol (r=0.11, P =0.27). Coronary score and the
prevalence of the CHD patients in each quintile of the
lipid parameters are shown in Figs. 6 and 7. As the
HDL cholesterol level increased, both coronary score
and CHD prevalence decreased (P < 0.0001), and mild
correlation was shown between triglyceride and coro-
nary score (P < 0.05). Other lipid parameters did not
show an apparent correlation with coronary score or
CHD prevalence. When the relationship of coronary
score with LDL cholesterol was analyzed for the sub-
groups stratified by plasma HDL cholesterol (low, <
40 mg/dl; middle 40 mg/dl < and < 50 mg/dl; high, 50
mg/dl ) (Fig. 8), significant correlation was observed
only in the middle HDL group (r =0.43, P <0.05). In
contrast, HDL cholesterol was inversely correlated with
the coronary score in all subgroups stratified with LDL
cholesterol (Fig. 8). The CHD prevalence showed the
same tendency when analyzed in a similar manner (Fig.
9).

CETP mass, HDL cholesterol and coronary score according to the genotypes of TaqIB and I405V polymorphisms®

n CETP mass (mg/l) HDL-cholesterol (mg/dl) Coronary score
TaqIB B1B1 37 2.33+0.48 439 +10.8 7.2+8.7
B1B2 47 2.30 +0.46 474+ 14.2 52+6.1
B2B2 22 2.11+0.55 475+ 12.6 65+75
aad05 11 24 2.324+0.49 42.5+9.9 7.6+9.9
1A% 43 2.28 +0.47 48.6 + 14.1 50+5.8
\A% 39 2.2340.52 458 +12.5 6.7+73

2 Values are mean + S.D.
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CETP mass according to TaqIB and 1405V RFLPs in the groups of high and low coronary score®

Coronary score <4

Coronary score>4

n CETP mass (mg/l) HDL-c (mg/dl) n CETP mass (mg/l) HDL-c (mg/dl)
TaqlB B1BI1 18 2.36 +0.31 47.1+11.4 19 2.31 +0.60 40.8+9.5
B1B2 29 2.30 4+ 0.50 52.5+15.0 18 2.2940.42 39.2+7.5
B2B2 10 1.93 4+ 0.40° 545+9.3 12 2.25+0.64 41.7+12.3
1405V 11 13 2.2740.28 53.6 +9.7 11 2.3740.67 41.24+10.5
1AY 25 2.274+0.49 53.3+16.2 18 2.29+0.45 42.1+6.5
\'A" 19 2.2340.50 53.5+8.9 20 2.24 4 0.56 38.6 +11.1

2 Values are mean + S.D.

® P <0.05, different from B1B1 genotype. The p values for the difference of HDL-c between BIB1 and B2B2 were, 0.16 for the low coronary
score group and 0.81 for the high coronary score group. Differences among the three groups were tested ANOVA. Differences among the

genotypes were tested by Bonferroni’s test.
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Fig. 5. Correlation of CETP mass with HDL cholesterol (A), total cholesterol (B), LDL cholesterol (C) and triglyceride (D). Solid lines indicate
least linear regression lines when the relationship was statistically significant.

4. Discussion

Relationship of CETP with plasma lipoprotein and
coronary atherosclerosis was investigated for Japanese
subjects. The study was based on the measurement of
plasma CETP mass concentration by enzyme-linked
immunosorbent assay (ELISA) [22], the analysis of the
CETP gene mutations, and on angiographic examina-
tion of the coronary arteries. Four CETP deficiency
heterozygotes, frequently found among Japanese, were
identified in the 110 subjects originally enrolled and
excluded from further analysis. CETP mass did not
correlate with any of plasma HDL cholesterol, coro-
nary score, and clinical CHD, but with plasma total
and LDL cholesterol. CETP phenotype of 405V did not

seem to relate with CETP mass change and coronary
atherosclerosis. On the other hand, the B2 allele in
TaqIB polymorphism was shown with a tendency of
low CETP and high HDL. Since this was significant
with B2B2 homozygotes only in the low coronary score
group (<4), this allele would be protective against
CHD only when it resulted in low CETP and high
HDL. The results also demonstrated a strong negative
correlation of HDL with coronary atherosclerosis
among these patients, rather than total and LDL
cholesterol.

A possible role of CETP in atherogenesis is still
under debate, at the level of experimental animals and
clinical observation [39]. Transgenic mice of CETP at a
cholesterol-fed stage [9] or with LDL-receptor/apoE



A. Goto et al. / Atherosclerosis 159 (2001) 153-163 159

knocked-out [13] exhibited enhanced atherogenesis. bition of the CETP activity [14,15]. On the other hand,
Suppression of CETP expression in cholesterol-fed rab- expression of human CETP decreased atherogenesis in
bits by the antisense DNA treatment developed less the mice with hypertriglyceridemia [10] or LCAT over-
atherosclerotic vascular lesion [11] The same result was expression [12]. In humans, the results also seem con-
obtained by pharmacological and immunological inhi- troversial. Genetic CETP deficiency may have the
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disadvantage of atherogenesis either in homozygotes
[17,18] or heterozygotes [16]. Mutation of CETP at the
residue 405 from I to V may causes low CETP, high
HDL and increase of CHD risk [23-25]. On the other
hand, in another CETP polymorphism TaqIB, the B2
allele causes low CETP, high HDL and reduces the risk
of CHD [27-29,40]. The reason for the discrepancy is
not clear at this stage. Since CETP plays a complicated
role in lipoprotein metabolism in plasma, other
parameters in lipoprotein metabolism and magnitude of
the change in CETP activity affect the outcome.

In the present study, patients who had ever taken
lipid-lowering agents were excluded, since these drugs
may influence the CETP mass in plasma [22,41-43].
CETP deficiency was also excluded because of the
potential increase in atherogenesis both in HDL [44]
and LDL [45]. In such a condition, CETP correlated
with plasma LDL rather than HDL, and TaqIB muta-

tion of B2 showed antiatherogenic effect only when it
lowers CETP and raises HDL. We failed to show a
significant role of 1405V variation of CETP either on
lipoprotein metabolism or on atherogenesity in this
study.

CETP may also be considered to be an indirect risk
marker in human subjects [19], as well as in experimen-
tal animals [46] perhaps due to the positive correlation
with  atherogenic lipoproteins such as LDL
[20,22,47,48]. This finding has been supported by exper-
imental data such as that high cholesterol diet increased
both plasma CETP and its mRNA in the liver in
rabbits [49], and that cholesterol diet increased in mam-
malian plasma VLDL and LDL which positively corre-
lated with the CETP mRNA in the adipose tissue and
muscle [50]. The results imply that such conditions that
induce the increase of LDL as high cholesterol diet
induces the expression of the CETP gene. The plasma
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HDL cholesterol level correlates with CETP only in
hypertriglyceridemic humans [51] and monkeys [46],
strongly suggesting that its regulation is mainly by
hetero-exchange of cholesteryl ester in HDL with
triglyceride in other lipoprotein fractions [§8]. However,
this tendency was not reproduced with our patient
group of TG > 150 mg/dl.

In this study, we also analyzed the relationship be-
tween coronary atherosclerosis and plasma lipids. The
results demonstrated that HDL cholesterol had higher
impact on atherosclerosis than LDL cholesterol. While
LDL tends to be correlated with coronary score only
for the group with the middle HDL levels, HDL was a
negative risk for all the high, middle and low LDL
subgroups. This tendency was consistent with the ear-
lier finding reported by Castelli et al. [52] except that
the contribution of LDL to the risk seems even weaker
in this study. A number of the intervention trials in
Western countries demonstrated that lowering of
plasma LDL cholesterol was beneficial for decreasing
CHD incidence with respect to primary prevention
[53,54]; or secondary prevention [55-58]. One of these
studies, however, indicated that reduction of LDL
cholesterol beyond 125 mg/dl may not contribute to the
reduction of the risk [57]. It was also shown that the
reduction of LDL did not reduce the CHD incidence
for those with low HDL cholesterol [54]. Thus, HDL
seems more important in terms of the CHD risk than
LDL especially when the LDL cholesterol level is rela-
tively low. CHD prevalence in Japan is considered to be
a few times less than North America, and this might be
partly because of a lower percentage of the population
with high LDL [31]. Also, elimination of the patients
who have ever been treated by lipid-lowering drugs
presumably excluded some of the high LDL patients

1111111
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140~
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Fig. 9. Relationship of the CHD prevalence in the patient groups
having high, middle and low HDL cholesterol and LDL cholesterol
levels. Categories of the lipoprotein levels are defined in the legend of
Fig. 8.

from the analysis. These factors may have contributed
to the low impact of LDL on the CHD risk in the
results.

One of the limitations in the study is the use of
coronary score as an index for the magnitude of coro-
nary atherosclerosis. The region that appears normal in
coronary angiography would often be considered
atheromatous when examined by intravascular ultra-
sound [59]. Furthermore, acute myocardial infarction
could frequently be inferred from the mild to moderate
stenosis [60]. Thus, the extent of the stenosis does not
always indicate the clinical severity of CHD. Neverthe-
less, it is still evident that a coronary scoring system is
one of the good predictors for cardiac events [33].

The other bias in this study is that the subjects were
those who required coronary angiographic examina-
tion. Therefore, prevalence of ‘clinical CHD’ may not
be a highly reliable parameter since the population was
so pre-selected. On the other hand, coronary score is
still a fully valid and objective parameter to access the
contribution.

In conclusion, our study showed that CETP may
modulate the risk of CHD by its TaqIB polymorphism
only when B2 allele reduces CETP and perhaps subse-
quently increases HDL. CETP can also be an indirect
risk for CHD as it increases in correlation with LDL.
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