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were not significantly different between the 2 groups (SA:
125 + 57%, UA: 103 + 35%).

Discussion

Monocyte-macrophages have been reporied to play a
key role in the pathogenesis of atherosclerosis and mi-
croorganisms such as Chlamiydia pneumoniae and cy-
tomegalovirus have been found to aggravate atheroscle-
rosis by activating immune systems in the host. Further,
toll-like receptors have been shown to be the receptors
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Fig. 4. Effect of LPS stimulation on TLR2 levels in SA and UA
patients expression levels of TLR2 of [LPS stimulated mono-
cytes of patients with SA and UA are shown as normalized ex-
pression levels. The bar plots show medians in the 25th and
75th percentiles.
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Fig. 5. Effect of LPS stimulation on TLR2 expression levels in
SA patients.

by which innate immunity cells recognize invading mi-
croorganisms.

Among the 10 TL.Rs identified, TLR4 is the best char-
acterized. Although TLR4 was identified as a receptor
for the LPS of gram-negative. bacteria, it also has been
reported to be a receptor of endogenous ligands such
as fibrinogen (23) and heat-shock protein 60 (24). Since
levels of these endogenous ligands are known to be el-
evated in subjects with atherosclerosis (25), TLR4 is
thought to play a crucial role in activating monocyte-
macrophages in atherosclerosis.
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Fig. 6. Effect of LPS stimulation on TLR2 expression levels in
UA patients.
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Fig. 7. Effect of LPS stimulation on TLR4 Levels in SA and UA
Patients TLR4 expression levels of LPS stimulated monocytes
of patients with SA and UA are shown as normalized expres-
sion levels. The bar plots show medians in the 25th and 75th
percentiles.
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TLR2 was identified as a receptor for the peptidogly-
can of gram-positive bacteria. Although no endogenous
ligand of TLR2 has been found so far, it has been re-
ported that, in endothelial cells (20) and macrophages
(21), TLR2 is induced by TLR4 stimulation, thereby sen-
sitizing cells to TLR2 ligands. As TLR4 and TLR2 have a
common downstream signaling pathway, which leads to
NF-x B activation, the cross-talk between TLR4 and TLR2
works as a positive feedback loop. Recently, Fan et al.
have demonstrated that after intraperitoneal infection of
wild type or TLR2 knockout mice by E. coli, the absence
of TLR2 induction in the TLR2 knockout mice resulted in
reduced expression levels of ICAM-1, and subsequently
reduced migration of polymorph nuclear neutrophils into
the lung (19). These findings suggest that TLR4 and TLR2
do not merely sense the specific ligands individually but
rather act in concert to protect the host from infection
(18).

Regarding the role of TLR4 and TLR2 in the pathogen-
esis of atherosclerosis, Edfeldt et al. reported that in hu-
man atherosclerotic plaques, TLR4 and TLR2 were ex-
pressed on macrophages invading atherosclerotic
plaques and their immunoreactivities were co-localized
with the nuclear translocation of NF-x B, a marker of the
activation of this pathway, suggesting that Tl.R4 and
TLR2 could play an important role in macrophage acti-
vation in such plagues (11).

In the present study, we demonstrated that expression
levels of TLR4 and TLR2 on circulating monocytes are
changed in CAD patients. We also found that the cross
talk between TLR4 and TLR2 was differentially regulated
in SA and UA patients. Thus the major findings of our
study are as follows: 1) The expression levels of TLR4 on
circulating monocytes were higher in SA and UA patients
than in CNT patients and were not significantly different
between the SA and UA patients. 2) The expression lev-
els of TLR2 on circulating monocytes were higher in UA
patients than in SA and CNT patients, and levels were
not significantly different between the SA and CNT pa-
tients. 3) The response of TLR2 levels to LPS stimulation
was differentially regulated in the SA and UA patients
with up-regulation in SA patients and down-regulation in
UA patients.

Expression levels of TLR4 in SA and UA patients
Our study showed that TLR4 levels were increased in
both SA and UA patients. In human monocytes, increased
surface expression of TLR4 by INF-y has been reported
to be associated with enhanced activation of the NF-x B
pathway and subsequent production of inflammatory
cytokines in response to LPS stimulation (26). Also, low
serum levels of LPS have been detected in healthy sub-
jects and shown to be an independent risk factor for ath-
erosclerosis (27) and at low concentration ranges, LPS
has been found to have significant proinftammatory ef-

fects on human blood vessels (28).

In subjects with carotid atherosclerosis, it was noted
that serum levels of HSP 60, an endogenous ligand for
TLR4, were also increased and there was a significant
correlation between this and intima-media thickness (25).
Another study found that serum levels of fibrinogen, an-
other endogenous ligand for TLR4, were increased in
patients with acute coronary syndrome (29). Taken to-
gether, these findings suggest that increased levels of
TLR4 on circulating monocytes play an important role in
the development of coronary plagues in CAD patients.

Expression levels of TLR2 in UA patients

In the present study, TLR2 levels were increased only
in UA patients. Matsuguchi et al. (21) reported that in
mouse macrophages, TLR4 messenger RNA was con-
stitutively expressed and expression stayed at a constant
level after stimulation with LPS or proinflammatory
cytokines. On the other hand, TLR2 messenger RNA was
expressed at low levels in the absence of stimulation but
rose to high levels when cells were stimulated with either
LPS or proinflammatory cytokines. Such LPS-mediated
TLR2 messenger RNA induction was brought to an end
by the blockade from NF-x B activation, suggesting that
the NF-x B pathway plays an essential role in this re-
gard.

Ritchie et al. (30) reported that the activation level of
the NF-x B pathway, as indicated by the DNA binding of
NF-x B in PBMCs, was much higher in UA patients than
in SA patients. UA has also been reported to be associ-
ated with an inflammatory response, not only at the site
of plague rupture but also in the systemic circulation, as
shown by increased plasma levels of CRP and
proinflammatory cytokines (31) as well as by the activa-
tion of circulating monocytes (32, 33) and CD4-positive
T lymphocytes (34). In these studies, the inflammatory
marker levels were shown to be higher in UA than in SA
patients. In our study, both activation of the NF-x B path-
way in monocytes and increased levels of proinflammatory
cytokines could explain the increased level of TLR2 ex-
pression on peripheral monocytes observed in the UA
patients.

Cross talk between TLR4 and TLR2 in SA and UA
patients

The cross talk between TLR4 and TLR2 was differen-
tially regulated in the SA and UA patients. In the SA pa-
tients, TLR2 levels were increased by TLR4 stimulation
with LPS, as previously reported for mouse macroph-
ages and human endothelial cells. In contrast, in the UA
patients, in which basal TLR2 levels were elevated, TLR2
levels were decreased by LPS stimulation. Given that the
increased TLR2 levels on monocytes due to TLR4 stimu-
lation works as a positive feedback loop, the decrease in
TLR2 levels due to TLR4 stimulation in the UA patients
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could have a protective role against excess stimuli. This
response involving the TLR2 expression level is similar

to that seen in activation levels of monocytes derived

from UA patients due to LPS stimulation.

In this regard, Zalai et al. (33) measured the migration
capacity and membrane fluidity of circulating monocytes
as indices of their activation levels and showed that at
baseline, monocyte activation levels were higher in UA
than in SA patients. After LPS stimulation, the migration
capacity of monocytes was increased in normal donors,
but this was not the case for monocytes isolated from
UA patients. The monocytes from the UA patients, how-
ever, could have already been activated and resistant to
further activation. If the down-regulation of TLR2 levels
after LPS stimulation has a protective role against ex-
cess stimuli, the elucidation of the mechanism of this
regulation could lead to the identification of a new thera-
peutic option for modulating immunity activation levels
in patients with CAD.

Study limitations

Our results suggested that the systemic inflammatory
response in SA patients was associated with increased
TLR4 expression levels on circulating monocytes, while
the more prominent systemic inflammatory response in
UA patients was associated with increased TLR2 expres-
sion levels. However, to confirm these observations, it
would be necessary to investigate any changes in the
expression pattern of these TLRs in the same patients. It
would also be important to determine whether the in-
duction of TLR2 expression is an event preceding plaque
rupture or just a consequence of it. These issues should
be clarified in future studies.

Conclusions

In the present study on surface expression levels of
TLR2 and TLR4 on circulation monocytes in SA and UA
patients, we showed that TLR4 levels were increased in
both SA and UA patients, while TLLR2 levels were in-
creased only in UA patients. With LPS stimulation, the
TLR2 levels were up-regulated in the SA patients but
down-regulated in the UA patients.
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Abstract

Prospective studies showed plasma high sensitivity C-reactive protein (hsCRP) levels to be a powerful predictor of cardiac events. Howeyver,
the association between hsCRP levels and the extent of coronary stenosis in patients with coronary artery disease (CAD) remains controversial.
We investigated the association between hsCRP levels and the extent of coronary stenosis in 273 patients undergoing elective coronary
angiography. Plasma hsCRP levels were higher in patients with CAD than in those without CAD (0.70 mg/l versus 0.56 mg/l, P < 0.02),
but hsCRP levels did not correlate with the number of >50% stenotic vessels and were not a significant factor for CAD. However, after the
exclusion of 76 patients taking statins, a step-wise increase in hsCRP levels was found depending on the number of >50% stenotic vessels: 0.50
in CAD(-), 0.68 in 1-vessel, 0.77 in 2-vessel, and 0.88 mg/l in 3-vessel disease (P < 0.01). The hsCRP levels also correlated with the numbers
of >50% and >25% stenotic segments (r = 0.30 and 0.32, P < 0.001). Multivariate analysis revealed the hsCRP levels to be a significant factor

for CAD. Thus, after the exclusion of patients with statins, plasma hsCRP levels were found to be associated with the presence and extent of
coronary stenosis in patients with stable CAD.

© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction ently healthy individuals. The high hsCRP levels have also

been reported to be associated with an increased risk of fur-

Inflammation has been recogunized to play an impor-
tant role in both the initiation and progression of coronary
artery disease (CAD) [1,2]. Several prospective studies [3-5]
recently showed that plasma high sensitivity C-reactive
protein (hsCRP) levels, which are one of the markers of
systemic inflammation, are a powerful predictor of future
myocardial infarction (MI) and cardiac death among appar-
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ther coronary events in patients with CAD [6-8]. However,
the association between the plasma hsCRP levels and the
extent of coronary stenosis in patients with CAD remains
controversial. Some studies previously demonstrated such
associations {8-10], whereas others could not find [11-15].
We recently reported the median value of the hsCRP lev-
els in 3515 Japanese healthy people to be 0.2mg/l [16],
which seems to be much lower than those reported in other
ethnic groups: 1.6 mg/l in Americans [17] and 1.9 mg/l in
Turks [18]. However, there has been no report showing the
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hsCRP levels in Japanese patients with stable CAD. Our study
was done to elucidate the association between the plasma
hsCRP levels and the extent of coronary stenosis and to also
clarify the hsCRP levels of Japanese patients with stable
CAD.

2. Methods
2.1. Study patients

We measured the plasma hsCRP levels in 273 consecutive
patients (198 male; mean age: 64 & 8 years, range: 40-85
years) who underwent elective coronary angiography (CAG)
for suspected CAD at the National Defense Medical College
Hospital from July 1999 to July 2003. The results were com-
pared with the findings of coronary angiograms. Any patients
with MI within 6 months, those with unstable angina who
had anginal pain at rest within 1 month, or those with a his-
tory of percutaneous coronary intervention (PCI) or coronary
artery bypass surgery were excluded. Of the 273 patients, 149
(55%) had hypertension (blood pressures of >160/95 mmHg
or on drugs), and 118 (43%) had hyperlipidemia (total choles-
terol level of >240mg/dl or on drugs), of whom 76 were
taking lipid-lowering drugs (statins). Diabetes mellitus (fast-
ing glucose level of >126 mg/dl or on hypoglycemic drugs
or insulin) was present in 77 (28%) patients, and 54 (20%)
were smokers (>5 cigarettes/day). Our study was approved
by the ethics committee of the hospital. After written in-
formed consent was obtained, blood samples were taken in
a fasting state on the morning of the day when angiography
was performed. The plasma hsCRP levels were measured
using the BNII nephelometer (Dade Behring, Japan). The
serum total and HDL cholesterol levels were measured on
a Hitachi 7600 analyzer using standard enzymatic methods
(Kyowa Medics, Japan). The LDL cholesterol levels were
also measured by a direct enzymatic method with a commer-
cially available kit (Cholestest LDL, Daiichi Pure Chemicals,
Japan).

2.2. Coronary angiography

Coronary angiograms were recorded by a femoral
approach with the Judkins technique using a cineangiogram
system (Toshiba, Japan). Coronary angiograms and clinical
histories were all evaluated by Y. Momiyama, blinded to
the hsCRP data. CAD was defined as at least one coronary
artery having >50% luminar diameter stenosis. The extent of
coronary stenosis was represented as the numbers of >50%
stenotic vessels and >50% and >25% stenotic segments.
Moreover, the degree of stenosis in each segment was scored
from O to 4 points (0, <25%; 1, 26-50%; 2, 51-75%; 3,
76-90%; 4, >90% stenosis), and the extent score of coronary
stenosis was defined as the sum of the scores of all segments.
Coronary artery segments were defined according to the
Coronary Artery Surgery Study classification.

2.3. Statistics

Any differences between the two groups were evalu-
ated by the unpaired #-test for parametricswariables, by the
Mann-Whitney U-test for nonparametric variables, and by
the y2-test for categorical variables. Any differences among
the three or more groups were evaluated by the analysis of
variance with Scheffe’s test for parametric variables, by the
Kruskal-Wallis test for nonparametric variables, and by the
x>-test for categorical variables. Since the distributions of
the measured hsCRP levels and the measured extent of coro-
nary stenosis were highly skewed, the correlations between
the plasma hsCRP levels and the extent of coronary stenosis
were evaluated by Spearman’s rank correlation test. A for-
ward step-wise multiple logistic regression analysis was used
to elucidate the association between CAD and the hsCRP
levels. A P value of <0.05 was considered to be statistically
significant. The results are presented as the mean value &+
S.D. or the median value.

3. Results

Of'the 273 patients, CAD was folind in 175 patients (64%),
of whom 72 had 1-vessel disease, 61 had 2-vessel disease, and
42 had 3-vessel disease. Of the 175 patients with CAD, 12
(7%) had a history of MI >6 months ago. Compared with
the 98 patients without CAD, the 175 with CAD were pre-
dominantly male, had higher rates of hypertension and dia-
betes and also had lower HDL-cholestero} levels (Table 1).
The plasma hsCRP levels were higher in patients with CAD
than in those without CAD (median value 0.70 mg/l versus
0.56 mg/l, P < 0.02). The hsCRP level of >2.0mg/l, which
we previously reported as the upper limit in healthy Japanese
[16], was found in 24% of patients with CAD versus 12%
without CAD (P < 0.05). The hsCRP levels tended to in-
crease depending on the number of >50% stenotic vessels:
0.56mg/l in CAD(—), 0.70mg/l in 1-vessel, 0.70mg/l in

Table 1
Clinical characteristics of patients with and without CAD

CAD (n=175) CAD(—)(n=98) P value

Age (years) 65+ 8 6318 NS
Gender (male) 135 (77%) 63 (64%) <0.05
Body mass index (kg/m?) 25 +4 24 +4 NS
Hypertension 107 (61%) 42 (43%) <0.01
Systolic BP (mmHg) 138+ 18 132 + 17 <0.02
Hyperlipidemia 82 (47%) 36 (37%) NS
Statins (+) 53 (30%) 23 (23%) NS
Total cholesterol (mg/dl) 206 + 35 207 4 32 NS
LDL-cholesterol (mg/dl) 128 & 31 124 £26 NS.
HDL-cholesterol (mg/dl) 49 £ 14 58 +17 <0.001
Diabetes mellitus 62 (35%) 15 (15%) <0.001
Current smoking 37 (21%) 17 (17%) NS
Plasma hsCRP (mg/1) 0.70 0.56 <0.02
hsCRP >2.0 mg/l 42 (24%) 12 (12%) <0.05

Data are presented as the mean value =+ S.D. or the numbet (%) of patients.
Plasma hsCRP levels are presented as the median value. BP: blood pressure.
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Table 2
Correlations between plasma hsCRP levels and the extent of coronary artery
stenosis

r P value

All study patients (n = 273)

The number of >50% stenosis 0.20 <0.002

The number of >25% stenosis 0.23 <0.001

The extent score of stenosis 0.21 <0.002
Patients without statins (n = 197)

The number of >50% stenosis 0.30 <0.001

The number of >25% stenosis 0.32 <0.001

The extent score of stenosis 0.31 <0.001

2-vessel, and 0.82 mg/l in 3-vessel disease, but the differences
among the four groups did not reach statistical significance.
The hsCRP levels correlated with the numbers of >50% and
>25% stenotic segments (r = 0.20 and 0.23) and the extent
score of coronary stenosis (r = 0.21) (P < 0.002) (Table 2).
However, in a multivariate analysis, the hsCRP levels were
not a significant factor for CAD (Table 3).

Since lipid-lowering drugs (statins) can affect the plasma
hsCRP levels [19,20] or may cause the regression of coronary
stenosis [21,22], the 76 patients who were taking statins were
excluded. After the exclusion of such patients, the hsCRP
levels were much higher in patients with CAD than in those
without CAD (median 0.79 mg/l versus 0.50 mg/l, P <0.001).
The hsCRP level of >2.0 mg/l was found in 24% of patients
with CAD versus 5% without CAD (P < 0.005). A step-
wise increase in the hsCRP levels was found depending on
the number of >50% stenotic vessels: 0.50 mg/1 in CAD(-),
0.68 mg/l in 1-vessel, 0.77mg/l in 2-vessel, and 0.88 mg/l
in 3-vessel disease (P < 0.01) (Fig. 1). The hsCRP levels
also correlated better with the numbers of >50% and >25%
stenotic segments (r = 0.30 and 0.32) and the extent score
of coronary stenosis (r = 0.31) (P < 0.001) (Table 2 and
Fig. 2). The multivariate analysis revealed the hsCRP levels
to be a significant factor associated with CAD independent
of conventional risk factors (Table 3). The odds ratio for the

Table 3

Associations of the presence of CAD with risk factors and plasma hsCRP
levels (multiple logistic regression analysis in the 273 study patients and in
the 197 patients without statins)

Odds ratio 95% CI P value

All study patients (n = 273)

Age (per 10 years increase) 15 1.1-2.1  <0.02
Hypertension 1.9 1.1-33  <0.025
Diabetes 2.6 13-5.0 <0.01
HDL-cholesterol (per 10 mg/dl increase) 0.7 0.6-0.8 <0.001
Patients without statins (n = 197)
Gender (male) ) 34 1.5-74 <0.005
Hypertension 2.8 14-54 <0.005
HDL-cholesterol (per 10 mg/dl increase) 0.8 0.6-09 <0.01
hsCRP >2.0 (mg/1) 44 14-139 <0.02

The dependent variable was the presence of CAD. The analysis included
age (per 10 years increase), gender, hypertension, hyperlipidemia, dia-
betes, smoking, and HDL-cholesterol (per 10 mg/dl increase), and hsCRP
(>2.0 mg/l) levels.

hsCRP
(mgh) -
P=0.01
6.0 {by Kruskal-Wallis test)
4.0
20
6.88
0.68 g.77 | [(median)
- p o
0

CAD() 1-VD 2D 3vD
(n=75) {n=50) {n=A42) (n=30)

Fig. 1. The plasma hsCRP levelsin patients with and without CAD. Afier the
exclusion of patients with statins, a step-wise increase in the hsCRP levels
was found depending on the number of >50% stenotic vessels. The central
line represents the median, the boxes span from the 25th to 75th percentiles,
and the error bars extend from the 10th to 90th percentiles. 1-VD, 1-vessel
disease; 2-VD, 2-vessel disease; and 3-VD, 3-vessel disease.

presence of CAD was 4.4 (95% CI: 1.4-13.9) for the hsCRP
level of >2.0mg/l.

4. Discussion

We investigated the plasma hsCRP levels in 273 Japanese
patients undergoing elective CAG: 175 with CAD and
98 without it. The hsCRP levels were higher in patients
with CAD than in those without CAD. However, after the

hsCRP
(mgh)
100} o
° [o]
8.0+ o
o .
re=0.31
I [v]
&0 o s o P<0.001
4]
4D o & o
o 003 o o
0 o ¢ ®
o P
o
6,8 o
Belobp8teonpgot, o o
0. 5 10 15 20 25

The Extent Score of Coronary Stenosis

Fig.2. Thecorrelation between the plasma hsCRP levels and the extent score
of coronary stenosis in 197 patients without statins. After the exclusion of
patients with statins, the hsCRP levels correlated better with the extent score
of coronary stenosis (r = 0.31).
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Table 4

Reported hsCRP levels of patients with CAD

Study Reference no. Country hsCRP (mg/1) Method Age (years) BMI (kg/m?)
Haverkate et al. [8] UK 1.7 ’ Abbott 56 N/A

Veselka et al. {12] Czech 2.8 BNII 61 N/A

Rifai et al. [11} Syria 3.4 BNII 51 N/A

Erren et al. [10 Germany 4.0 BNII 61 26

Erbagci et al. [13] Turkey 11.3° BNII 60 27

Zebrack et al. [91 USA 123 Abbott N/A N/A
Taniguchi et al. Present Japan 0.7 BNII 65 25

The hsCRP levels are presented as the median value (*geometric mean). Age and BMI are presented as the mean value. BMI, body mass index; N/A, not

available.

exclusion of patients with statins, the hsCRP levels were
found to be associated with the presence of CAD and the
extent of coronary stenosis.

The association between the plasma hsCRP levels and the
extent of coronary stenosis in patients with CAD remains
controversial. Three studies reported no association between
the hsCRP levels and the number of >50% stenotic vessels in
100-200 patients undergoing CAG [11-13]. However, these
studies did not evaluate the numbers of stenotic segments
or the extent score. Azar et al. [14] reported no correlations
of the hsCRP levels with the extent score and the number
of stenotic vessels in 98 patients. However, the correlations
were assessed by simple linear correlations but not by Spear-
man’s rank correlations. Moreover, 20% of patients had MI
>2 weeks ago, and some had PCI >2 weeks ago. Hoffmeister
et al. [15] also reported no correlation with the extent score.
However, some patients were taking stating, and 62% of pa-
tients had MI within 2 years. ’

Haverkate et al. [8] showed that the hsCRP levels weakly
correlated with the number of stenotic vessels in 2121 pa-
tients undergoing CAG, although 1030 patients were those
with unstable angina. Zebrack et al. [9] also reported the cor-
relations with the numbers of stenotic vessels and segments
and the extent score in 2554 patients, but the correlation co-
efficients were very low (0.02-0.08). However, the correla-
tions were evaluated by simple linear correlations, and 35%
of their patients consisted of those with unstable angina. Fr-
ren et al. [10] reported the hsCRP levels to correlate with
the extent score using Spearman’s rank correlation test. The
correlation coefficient was 0.29. Even in their study, 32% of
~ patients had statins, and 5% were those with unstable angina.
The hsCRP levels are affected by statins [19,20] and are el-
evated in unstable angina and acute MI [6]. After MI, CRP
levels dramatically increase, returning to baseline levels in
34 weeks [23]. In the present study, we excluded any pa-
tients with MI within 6 months or those with unstable angina
within 1 month. However, the hsCRP levels did not corre-
late with the number of stenotic vessels. After the exclusion
of patients with statins, the hsCRP levels were found to cor-
relate with the number of stenotic vessels and better with
the numbers of stenotic segments and the extent score (r =
0.30-0.32). The hsCRP levels were an independent factor for
CAD in patients without statins. Our results suggest that the
inclusions of patients with statins as well as those with MI

or unstable angina mask the associations between the hsCRP
levels and CAD. In patients with stable CAD who are not
taking statins, the hsCRP levels would reflect the extent of
coronary atherosclerosis.

Although some ethnic differences in the hsCRP levels have
been reported between Indo-Asians and Caucasians [24], we
recently reported the median value of the.hsCRP levels in
Japanese healthy people to be 0.2 mg/l {16], which seems to
be much lower than those reported in other ethnic groups:
1.6 mg/l in Americans [17] and 1.9 mg/l in Turks [18]. In the
present study, we showed the megian value of the hsCRP
levels in Japanese patients with CAD to be 0.70 mg/l, which
was also much lower than those reported in other ethnic
groups {8-13] (Table 4). Since obesity is known to increase
the hsCRP levels [25], the lower hsCRP levels in Japanese
patients with CAD may be due to smaller body mass index. A
twin study showed the hsCRP levels to have a moderate de-
gree of heritability [26], and some CRP gene polymorphisms
were reported to influence the hsCRP levels [27,28]. Some
genetic factors may also contribute to the low hsCRP levels
in Japanese. However, further study is needed to elucidate
the ethnic differences in the hsCRP levels between Japanese
and other ethnic groups.

In conclusion, after the exclusion of patients who were
taking statins, the plasma hsCRP levels were found to be
associated with the presence and extent of coronary artery
stenosis in patients with stable CAD. In such patients, the
hsCRP levels would reflect the extent of coronary atheroscle-
rosis. However, Japanese patients with CAD appear to have
lower hsCRP levels than those of other ethnic groups, thus
suggesting some ethnic differences in the hsCRP levels be-
tween Japanese and other ethnic groups.
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