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Abstract: Objective: It is controversial whether serum uric acid (UA) is an independent risk factor for cardiovascular
diseases (CVD). The aim of this study was to investigate the correlation between the serum UA level and coronary
plaque burden characteristics evaluated by coronary CT angiography (CCTA). Methods: In total, 1315 patients who
underwent CCTA were divided into the hyperuricemia group and normal serum UA group according to their serum
UA level and stratified by gender. The low-attenuation plaque volume (LPV) and total plaque volume (TPV) were
separately measured in each main coronary artery. The correlation of serum UA or hyperuricemia with coronary
plaque burden was assessed using multivariate-adjusted linear regression analyses. Results: The TPV and LPV
significantly differed between males and females (P < 0.0001 each). The TPV values in female with hyperuricemia
group were higher than in subjects without hyperuricemia (P = 0.0124). The serum UA level significantly correlated
with the TPV in both genders ( = 0.4231 and P = 0.0441 for males and 3 = 0.4996 and P = 0.0149 for females).
However, the serum UA and LPV did not correlate with either gender after adjusting for multivariates. Conclusion:
The serum UA level was significantly associated with the coronary TPV in both genders. However, the serum UA was
not associated with the LPV. We found that the serum UA may play an independent role in the pathophysiology of
total plaque burden.
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opinions, the association between the serum
UA level and CVD remains controversial.

Introduction

Serum UA is the end product of purine nucleo-

tides metabolism, and several epidemiological
studies investigated the use of the serum UA
level as a risk factor for CVD, including meta-
bolic syndrome, coronary artery disease (CAD),
carotid atherosclerosis and thoracic aortic ath-
erosclerosis [1-4]. With regard to the correla-
tion between hyperuricemia and CVD, a meta-
analysis of studies involving more than 400,000
patients has confirmed the independent asso-
ciation between hyperuricemia and the inci-
dence and mortality due to CAD [5], suggesting
that hyperuricemia is strongly associated with
CVD, especially in women at high risk for CAD
[6]. In contrast, recent studies showed that the
serum UA level is not associated with coronary
atherosclerosis and carotid atherosclerosis in
either gender [7-9]. Based on these contrasting

Several imaging methods are used to quantify
coronary plague volume, such as intravascular
ultrasound (IVUS), CCTA and optical coherence
tomography (OCT) [10-12]. Currently, CCTA is
the preferred method because it is an accurate
and non-invasive imaging tool for quantifying
atherosclerosis plaque volume [13, 14]. CCTA
can also acquire additional information with
respect to plague morphology, plaque composi-
tion, plague remodelling and the severity of
coronary atherosclerosis [15]. To the best of
our knowledge, the relationship between the
serum UA level and coronary plaque burden as
assessed by CCTA has not yet been published.
Thus, we aimed to assess this relationship in
patients with or without a history of CAD.
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Materials and methods
Study population

We conducted a retrospective observational
study of 1597 Chinese patients underwent con-
secutive CCTA from April 2015 to December
2016 at our outpatient centre. 105 patients
who had coronary artery bypass grafting or cor-
onary stenting were excluded from the partici-
pants, 83 patients were excluded for poor
image quality or interim coronary revasculariza-
tion procedures, 50 patients with renal dys-
function (serum creatinine levels > 100 ymol/L)
were excluded, and 44 patients were also
excluded for intake of diuretics or serum
UA-lowering medications. Finally, 1315 patients
were enrolled in the study. This study was
approved by the local ethics committee, com-
plied the Declaration of Helsinki, and informed
consent was obtained from each participant.

Data collection and measurements

Information was obtained from medical records
systems or telephone follow-up. Height and
weight information was gathered from patients,
and the body mass index (BMI) was calculated
(in kg/m?3). The blood pressure was measured
in a sitting position after the patient had been
seated for at least 5 min, and hypertension was
defined as the use of antihypertensive medica-
tions or a blood pressure higher than 140/90
mmHg. Patients with a history of smoking were
classified as current smokers. A positive family
history was defined as CAD in a parent or sib-
ling noted under the age of 55 for men and 65
for women.

Laboratory evaluations were performed using
venous blood samples, which were acquired
after overnight fasting. The blood samples were
analysed for biochemical markers the same
day they were obtained. A Beckman Coulter AU
5800 Auto Analyser (Beckman Coulter Inc.,
Brea, CA, USA) was used to determine the lev-
els of serum UA, creatinine, triglyceride, total
cholesterol, high-density lipoprotein (HDL) cho-
lesterol, low-density lipoprotein (LDL) choles-
terol, urea, Ca®* and fasting serum glucose.

CCTA scanning protocols

All subjects were scanned using a 256-slice
multi-detector CT scanner (Revolution CT, GE
Healthcare, Milwaukee, USA). Controlling the
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heart rate was not necessary. All data were
acquired prospectively from an electrocardio-
gram-triggered axial scan during one tube rota-
tion and within one R-R interval, without moving
the table. Revolution CT was used with collima-
tion of 256x0.625 mm; the gantry rotation time
was 0.28 s; the slice thickness and interval
were both 0.625 mm, and the matrix was
512x512; a voltage of 80 or 100 kV was used,
and a 100-kV tube potential was used for
patients with a BMI > 30 kg/m?, whereas 80 kV
was used for patients with BMIs < 30 kg/m?2.
The X-ray tube current was adjusted individually
for each patient and ranged from 200 to 720
mA, depending on BMI. Approximately 50 mL of
the undiluted iodine contrast agent lopromide
(370 mg I/mL) was injected via the antecubital
vein at a flow rate of 5 mL/s, followed by an
injection of 20 mL of saline at the same rate.
Automatic bolus tracking was applied to trigger
the acquisition. The region of interest (ROI) was
located in the descending aorta at the level of
tracheal bifurcation, and the scan was started
after a delay of 6-s to allow the CT value in the
ROI to reach an enhancement of 80 Hounsfield
units (HU). CT scanning and contrast medium
injection protocols were recorded at baseline.
The standard reconstruction type was applied
with a hybrid iterative reconstruction algorithm
(adaptive statistical iterative reconstruction-
Veo, ASIR-V, GE Healthcare) at 60% blending
percentage [16].

Plaque assessment

All primary scan data were then conveyed to a
computer workstation (Advantage Workstation
Ver.4.6, GE Healthcare) for 3-dimensional
image reconstruction, including volume render-
ing, curved multi-planar reformation and maxi-
mum intensity projection. Two skilled heart spe-
cialists who were blinded to the demographics
and clinical materials analyzed the coronary
vessels separately. Plague detection and mea-
surements were performed using the PlaqIlD
function of the attenuation-based semi-auto-
mated software (PlaqlD [CardlQ Xpress™ 2.0
Reveal, GE Medical Systems SCS, FRANCE]).
First, the 3-dimensional coronary tree contain-
ing centrelines was obtained using an automat-
ic tree extraction algorithm, and curved planar
reformation images of the coronary arteries
were created based on these centrelines. The
coronary plaques were then identified on the
curved planar reformation images and con-

Int J Clin Exp Med 2017;10(8):12250-12258



Uric acid and coronary plaque burden

- Lumen: 856.8 mm? (64.2 %)

- Plague2: 428.9 mm? (32.2 %)
-~ Calcium: 2.9 mm3 (0.2 %)
Lumen/Plague ratio: 1.8

baseline characteristics be-
tween different groups.

Univariate and multivariate st-
epwise linear regression mod-
els were used to determine
the association between the
serum UA levels or hyperurice-
mia and TPV or LPV. As a

Length: 147.4 0.6 mm

Figure 1. An example of a plague measurement. A, B. The 3-dimensional
heart and coronary tree were created. C. This plaque was identified on the
curved planar reformation image and confirmed against a color-coded im-
age map derived from the dedicated plaque analysis software. D. The manu-
al adjustment was started and end of the plaque for the RCA. E. Color-coded
cross-sectional image. F. Plaque burden measurement results. RCA: right

coronary artery.

firmed against a color-coded image map
derived from the dedicated plaque analysis
software. For plaque measurement, we manu-
ally adjusted the plaque threshold slider to sep-
arate the HU values and stratify different
plaque characteristics into low-attenuation
plaque (< 30 HU), lumen (150 - 350 HU), and
calcified plaque (> 350 HU) [17-19]. The coro-
nary plagque characteristics were separately
measured in each main coronary artery, includ-
ing the right coronary artery (RCA), left main
(LM), left anterior descending (LAD) and left cir-
cumflex (LCX) using plaque analysis software.
The TPV and LPV were calculated using the four
main coronary arteries. An example plaque
measurement is shown in Figure 1. The inter-
observer and intra-observer correlations for
plaque quantification using this software have
already been published elsewhere [20].

Statistical analysis

All analyses were carried out separately for
males and females. Hyperuricemia was defined
as a serum UA level > 357 umol/L in females
and > 420 ymol/L in males [21].

Continuous variables are presented as the
mean * standard deviation (SD), and categori-
cal variables are presented as numbers and
percentages. Student’s t-test and the Chi-
squared test were used for continuous and cat-
egorical variables, respectively, to compare
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result, age, BMI, fasting serum
glucose, HDL cholesterol, total
cholesterol, triglyceride, cre-
atinine, Ca®', hypertension
and cigarette smoking were
adjusted in the multivariate
linear regression models.

A two-sided P value of less
than 0.05 was considered to
indicate a significant differ-
ence. The statistical analysis
was conducted using the SAS
statistical software (version
9.4, Cary, North Carolina,
USA).

Results
Clinical characteristics

Males comprised 38.9% (n = 728) and females
comprised 61.1% (n = 587) of the 1315 study
participants (Table 1). The mean age (+ SD) of
the participants was 61.5 years (+ 12.8) for
males and 65.8 years (+ 10.5) for females. The
mean serum UA level (£ SD) of the participants
was 374.6 (+ 81.2) for males and 323.6 (x
78.6) ymol/L for females, and this difference
was significant (P < 0.0001). Similarly, the cre-
atinine level (x SD) of the participants signifi-
cantly differed by gender (P < 0.0001); it was
78.1 (x 21.7) for males and 63.4 (+ 25.2)
pmol/L for females. Moreover, the HDL choles-
terol, total cholesterol, TPV, LPV, cigarette
smoking, Ca?* and LDL cholesterol also signifi-
cantly differed by gender (P < 0.0001). However,
the other baseline characteristics shown in
Table 1 did not differ between male and female
participants.

Comparison of TPV and LPV according to gen-
der and hyperuricemia

When comparing indicators for TPV and LPV,
female subjects had lower TPV values than
male subjects (513.3 + 409.1 for females vs.
623.4 + 466.0 for males, P < 0.0001) (Figure
2A). In addition, a significantly lower LPV value
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Table 1. Baseline characteristics of the study participants

out hyperuricemia (579.8 *
438.7 vs. 486.0 + 394.0, P =

Variable Males Females P value 0.0124) (Fi -
(n=728) (n = 587) . gure 2C). How
Age (years) 614+12.7 658+104 <.0001  ©€ver, when comparing indica-
BMI (kg/m?) 255+31  253+33 02016  torsforTPVand LPV, the TPV
Uric acid (umol/L) 374.6+£81.2 323.6+78.6 <.0001 did “not dlffer petween the
) non-hyperuricemia and hype-
Fasting serum glucose (mmol/L) 57+23 56+1.6 0.1292 ruricemia groups in males
LDL cholesterol (mmol/L) 25+0.8 2.7+1.0 0.0001 (663.5 + 471.2 vs. 608.4 +
HDL cholesterol (mmol/L) 1.0+ 0.3 1.1+0.3 <.0001 463.7, P = 0.1556), similarly,
Total cholesterol (mmol/L) 42 +0.9 46+1.0 <.0001 the LPV did not differ between
Triglyceride (mmol/L) 1.8+1.6 1.7+1.0 0.0985 the non-hyperuricemia and
Creatinine (umol/L) 78.1+21.7 63.4+25.2 <.0001 hyperuricemia groups in ei-
Urea (mmol/L) 6.1+9.4 59+121 0.6718 ther males or females (64.9 +
Ca?* (mmol/L) 21+041 22+03  0.0061 60.3 vs. 64.1 + 51.9 for
TPV (mm?) 623.4+466.0 513.3+409.1 <.0001 ~ Males and 36.7 + 36.8 vs.
LPV (mm?) 647+581 380£363 <0001 ~ 4L3 & 351 for females,
Hypertension 0.2885 respectively) (Figure 2D).
No 200 (28%) 146 (25%) Correlations between serum
Yes 527 (73%) 440 (75%) UA level and TPV or LPV
Cigarette smoking <.0001
No 292 (40%) 551 (94%) When comparing the serum
Yes 436 (60%) 36 (6%) UA level with LPV in a crude
Family history of CAD 0.3550 model, no significant associa-
No 633 (87%) 500 (85%) gon vsvas f?unﬁ in eit.her gen-
er. Specifically, an increase
Ch\:z oain 95 (13%) 87 (15%) 0.4192 ip the serum UA Ieyel did not
linearly correlate with the LPV
No 196 (40%) 155 (38%) in either gender after adjust-
Yes 292 (60%) 258 (63%)

Data are expressed as the mean + SD for continuous variables and n (%) for
categorical variables. BMI: body mass index; HDL: high-density lipoprotein; LDL: low-
density lipoprotein; TPV: total plaque volume; LPV: low-attenuation plaque volume;

CAD: coronary artery disease.

was observed in females than in males (38.0 +
36.3 for females vs. 64.7 + 58.1 for males, P <
0.0001) (Figure 2B).

Furthermore, 27.2% (n = 198) of males and
28.6% (n = 168) of females had hyperuricemia,
as shown in Supplementary Table 1. At base-
line, age, BMI, total cholesterol, triglyceride,
creatinine and hypertension were significantly
differed in males with hyperuricemia compared
with males with normal serum UA levels.
Similarly, age, BMI, fasting serum glucose, HDL
cholesterol, triglyceride, creatinine, Ca?*, hyper-
tension and cigarette smoking significantly dif-
fered between women with hyperuricemia and
women with normal serum UA levels.

The TPV values were higher in female subjec-
ts with hyperuricemia than in subjects with-
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ing for multivariates (Table 2).

The linear regression be-
tween the serum UA level, a
continuous variable, and the
TPV is shown in Table 2. In

the crude model, the serum UA level was signifi-
cantly associated with TPV in males (B =
0.4779, P = 0.0246) and in females (B =
0.7558, P = 0.0004). In the multivariate-adjust-
ed model, the serum UA level significantly cor-
related with the TPV in males (B = 0.4231, P =
0.0441) after adjusting for age, BMI, total cho-
lesterol, triglyceride, creatinine and hyperten-
sion. After adjusting for age, BMI, fasting serum
glucose, HDL cholesterol, triglyceride, creati-
nine, Ca?*, hypertension and cigarette smoking,
the serum UA level was also significantly asso-
ciated with the TPV in females (B = 0.4996, P =
0.0149) (Table 3).

Discussion

In the present study, we aimed to assess the
association between the serum UA level and
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Figure 2. Comparison of TAV (mm3) and LPV (mm?) according to gender and the presence of hyperuricemia. Data
are illustrated as the mean with minimum and maximum values. P values were calculated using Student’s t-tests
for continuous variables. TPV: total plaque volume; LPV: low-attenuation plaque volume.

Table 2. Linear regression coefficients® between hyperuricemia (umol/L) and TPV (mm3) and LPV

(mm?®)
Males Females
TPV (mm3)  LPV(mm3) TPV (mm3) LPV (mm?)
n=728 n=728 n =587 n =587
Crude B 0.4779 0.0292 0.7558 0.0254
P value 0.0246 0.2715 0.0004 0.1839
Model adjusted R? 0.0056 0.0003 0.0194 0.0013
Multivariate-adjusted B 0.4231 -0.0052 0.4996 0.0038
P value 0.0441 0.8490 0.0149 0.8886
Model adjusted R? 0.0659 0.0664 0.1258 0.0908

2For males, adjusted for age, BMI, total cholesterol, triglyceride, creatinine, and hypertension; for females, adjusted for age, BMI, fasting serum
glucose, HDL cholesterol, triglyceride, creatinine, Ca2*, hypertension and cigarette smoking. TPV: total plaque volume; LPV: low-attenuation

plaque volume.

the TPV or LPV characteristics detected by
CCTA in a cohort of patients who had been
admitted to our department for the evaluation
of CAD. To the best of our knowledge, this paper
is the first to describe a relationship between
the serum UA levels and coronary plaque bur-
den characteristics assessed by CCTA in
patients. Specifically, this study found the fol-
lowing: 1) The serum UA level was significantly
associated with the coronary TPV in both gen-
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ders. 2) The serum UA level was not associated
with the LPV in either gender. Therefore, these
results support that the serum UA may serve as
an independent risk factor to predict the patho-
physiology of the total plaque burden.

Many studies have assessed the relationship
between the serum UA level and CVD, but their
results remain controversial. In the general
population, the serum UA level is an indepen-
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Table 3. Multivariate Linear regression coefficients
of TPV (mm?) separately for males and females

. Partial P
Variable B R? value
Males®

Uric acid 0.4231 0.0054 0.0441
Age 6.9157 0.0259 <.0001
BMI 28.2271 0.0352 <.0001
Females®
Uric acid 0.4996 0.0085 0.0149
Age 9.2866 0.0745 <.0001
Fasting serum glucose 44.6860 0.0316 <.0001
Hypertension 102.9846 0.0128 0.0068

Cigarette smoking 130.3869 0.0058 0.0488

3Variables not entered in the stepwise model for males: total
cholesterol, triglyceride, creatinine and hypertension. *Vari-
ables not entered in the stepwise model for females: BMI, HDL
cholesterol, triglyceride, creatinine and Ca?*.

dent risk factor for hypertension, dyslipidaemia
and metabolic syndrome [22, 23]. For example,
Ndrepepa G et al. found that the serum UA level
is an independent risk factor for CAD in both
genders [24]. However, another study showed
that the serum UA levels were not associated
with the CVD, even when using xanthine oxi-
dase inhibitors (XOls) for hyperuricemia [25].
The carotid intima-media thickness (C-IMT)
measured by ultrasonography is widely used as
a substitutable indicator of carotid atheroscle-
rosis and directly associated with the risk of
CVD. Accordingly, the serum UA levels were
directly associated with the C-IMT, independent
of hypertension, and the serum UA levels were
independently associated with the C-IMT [1, 2].
However, although the serum UA level was
associated with cardiovascular risk factors in
young adults, it was not demonstrated to be
significantly associated with the C-IMT in the
pathophysiology of preclinical atherosclerosis
[8]. Similarly, J.S. Bae et al. found that the C-IMT
was not linearly related to the serum UA levels
in either gender [26]. Notably, the serum UA
level differs by gender; it is higher in men than
inwomen. However, few studies have addressed
the association between the serum UA level
and gender with regard to CVD. Nevertheless,
several studies reported a significant associa-
tion between the serum UA level and CAD only
in women [27, 28].
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IVUS is traditionally regarded as the gold-stan-
dard for quantifying atherosclerosis by measur-
ing atheroma volume over time. Recently, the
serum UA levels were reported to be associated
with lipid-rich plaques volume, irrespective of
gender [29]. In another current report, the prev-
alence of larger lipid-rich plaques directly cor-
related with the serum UA level in both genders,
as assessed using IVUS [30]. However, IVUS
requires is invasive and not suitable for all
patients, especially non-ischemic patients with
non-obstructive plaques. Thus, CCTA can be
considered an effective alternative to invasive
IVUS in serial studies to determine plaque bur-
den. However, only a few studies have focused
on the relationship between the serum UA level
and the CCTA-derived plaque characteristics.
For example, one study showed that the serum
UA level was only significantly associated with
calcified plaques [9]. However, calcified plaques
do not represent the total plague burden of
coronary arteries, and non-calcified plaques
(NCPs) are more strongly associated with acute
coronary syndrome (ACS) than calcified plaques
[18]. Furthermore, the low-attenuation plaque
has been described as an indicator of high-risk
plaques (HRPs), which are a reported risk fac-
tor for ACS [17, 19]. More recent studies of
CCTA have described several “vulnerable”
plaque features, most notably low-attenuation
plaque which correlate with lipid-rich necrotic
cores identified by IVUS [10, 31] and are inde-
pendent predictors of future ACS [17]. In anoth-
er cross-sectional study, elevated serum UA
levels were independently associated with the
prevalence of vulnerable carotid plaques in
middle-aged adults [2]. Our study used CCTA to
find that the serum UA level was significantly
associated with the coronary TPV in both gen-
ders. However, the serum UA was not associat-
ed with LPV in either gender.

Several potential pathophysiological mecha-
nisms may account for the significant associa-
tion between the serum UA level and plaque
burden. Specifically, serum UA is the final prod-
uct of purine degradation, which is catalysed by
xanthine oxidoreductase (XOR). Recently, XOR
has also been shown to play an important role
in the transformation of macrophages into
foam cells and the development of atheroscle-
rotic plaques [32]. Although serum UA has anti-
oxidant capacities, significant paradoxical cor-
relations have been reported between the
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serum UA level and surrogate markers of ath-
erosclerosis, such as inflammation, endothelial
dysfunction and slow coronary artery flow [33-
35]. Moreover, a recent study showed a rela-
tionship between the serum UA level and endo-
thelial dysfunction in the coronary microv-
asculature only in women [36], which may
explain the relationship between the serum UA
level and CAD in women. Oestrogen has also
been reported to promote the clearance of uric
acid [37]. Specifically, the serum UA levels
increase after menopause in females but
remain lower than in males. Accordingly, the UA
level was higher in postmenopausal women
than premenopausal women [38]. Overall, our
study suggests that the serum UA level is an
independent risk factor to predict the patho-
physiology of plaque burden in both genders.

Nevertheless, our study is subject to several
limitations. First, it was performed at a single
medical centre, and a large, multicentre, ran-
domized controlled study of different nations is
required to investigate the relationship between
the serum UA level and coronary plaque vol-
ume. Second, we considered lipid-rich plaques
to be vulnerable plaques, but we did not assess
the relationship between the serum UA level
and coronary plaque volume for intermediate
density (30 - 150 HU) and calcified plaques (>
350 HU). Furthermore, the present guidelines
for plaque volume measurement and progres-
sion evaluation do not recommend CCTA.
Moreover, the semi-automated plaque assess-
ment software may be associated with mea-
surement error. Although the intra- and inter-
observer reproducibility of plaque volume
measurements were good, scan-rescan repeat-
ability was not assessed in our study. Third, we
did not identify a longitudinal relationship
between the serum UA level and cardiovascular
outcomes in a cross-sectional analysis. There-
fore, prospective studies are needed to clarify
the exact role of the serum UA level in the devel-
opment of coronary atherosclerosis. Moreover,
we did not analyse the potential effects of oes-
trogen, alcohol, and seafood on the relation-
ship between the serum UA level and plaque
burden. Finally, the difference in the radiation
dose between CCTA and IVUS is one of the
most important issues to be considered.
Several dose-saving strategies, such as pro-
spective electrocardiogram triggering, the elec-
trocardiogram-controlled modulation of the
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tube current, and low kilo-voltage, have signifi-
cantly reduced radiation doses.

Conclusion

The serum UA level was significantly associated
with the coronary TPV in both genders, but it
was not associated with the LPV in either gen-
der. We found that the serum UA plays an inde-
pendent role in the pathophysiology of the total
plaque burden, and we suggest controlling the
serum UA level as a meaningful strategy in the
management of coronary plaque burden.
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Supplementary Table 1. Baseline characteristics of the study participants with and without hyperurice-

mia
Males (n = 728) Females (n = 587)
Characteristics No Huric Huric P values No Huric Huric P value®
(n=530) (n=198) (n =419) (n=168)
Age (years) 62.2+61.2 59.4+57.6 0.0064 65.2+104 674 +10.4 0.0192
BMI (kg/m?) 25.2+3.0 26.3+3.2 <.0001 25.1+3.2 259+34 0.0135
Uric acid (umol/L) 337.0+54.3 475.3+49.0 <.0001 284.7+43.0 420.5+61.5 <.0001
Fasting serum glucose (mmol/L) 58+25 57+£2.0 0.6010 55+1.5 58+ 1.7 0.0346
LDL cholesterol (mmol/L) 25+0.8 25+0.8 0.7722 2.7+1.0 2.6+0.9 0.2957
HDL cholesterol (mmol/L) 1.0+£0.3 1.0+£0.3 0.1401 1.2+04 1.0+£0.2 0.0004
Total cholesterol (mmol/L) 4.2+0.9 43+1.0 0.0199 46+1.0 45+11 0.3667
Triglyceride (mmol/L) 16+15 22+1.7 <.0001 1.6+1.0 19+1.0 0.0013
Creatinine (umol/L) 75.0+13.3 86.2+34.2 <0001 611+223 69.1+£30.6 0.0005
Urea (mmol/L) 6.1+ 10.9 6.1+29 0.9940 59+ 14.2 5.9+3.0 0.9397
Ca?* (mmol/L) 22+0.1 22+0.1 0.0701 22+0.2 2.3+05 0.0493
TPV (mm3) 608.4 + 463.7 663.5 +471.2 0.1556 486.6 +394.0 579.8 +438.7 0.0124
LPV (mm?) 64.9+60.3 64.1+519 0.8641 36.7+36.8 41.3+35.1 0.1690
Hypertension 0.0364 <.0001
No 157 (30%) 43 (22%) 123 (29%) 23 (14%)
Yes 373 (70%) 154 (78%) 295 (71%) 145 (86%)
Cigarette smoking 0.1526 0.0054
No 221 (42%) 71 (36%) 386 (92%) 165 (98%)
Yes 309 (58%) 127 (64%) 33 (8%) 3 (2%)
Family history of CAD 0.3034 0.9794
No 465 (88%) 168 (85%) 357 (85%) 143 (85%)
Yes 65 (12%) 30 (15%) 62 (15%) 25 (15%)
Chest pain 0.7066 0.9268
No 144 (41%) 52 (39%) 110 (38%) 45 (37%)
Yes 210 (59%) 82 (61%) 182 (62%) 76 (63%)

Data are expressed as the mean * SD for continuous variables and n (%) for categorical variables. ?Calculated using Student’s t-
test for continuous variables and the Chi-squared test for categorical variables. BMI: body mass index; HDL: high-density lipopro-
tein; LDL: low-density lipoprotein; TPV: total plaque volume; LPV: low-attenuation plaque volume; CAD: coronary artery disease.



