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Abstract: Background: Coronary artery disease (CAD) remains a leading cause of morbidity and mortality in many
countries over the world despite major advances in its diagnosis and treatment. Advancing age, male gender, smok-
ing, hypertension, lipid abnormalities, diabetes, positive family history for premature CAD and obesity are classic
established risk factors that tend to cluster and interact multiplicatively in promoting CAD. However, the risk of CAD
is not uniform among different populations. Ethnic differences as well as socioeconomic, environmental and genetic
factors play a determining role in the development of cardiovascular diseases. In the present study, our aim was
to examine the prevalence of several CAD risk factors in a group of Chinese Catheterized patients and to evaluate
their role as predictors of the disease, the relationship between the characteristics of the coronary artery stenosis
and CAD risk factors. Methods: 7968 consecutive patients underwent coronary angiography for suspected CAD dur-
ing Jan 2000 to Dec 2014 from the department of Cardiology in Zhongda Hospital of Southeast University Medical
School. CAD severity was assessed by the calculated Gensini cumulative scores and the number of major coronary
arteries (0-3) with 250% stenosis in the angiography, Results: Age, male, systolic blood pressure, smoking, hyper-
tension, diabetes mellitus, dyslipidemia, cerebrovascular disease, fasting plasma glucose, Creatinine, total choles-
terol, triglyceride, low density lipoprotein cholesterol, high density lipoprotein cholesterol were significantly higher in
CAD group than those in Non-CAD patients. Total bilirubin, direct bilirubin, were significantly lower in CAD group than
those in Non-CAD patients. However, there were no difference in body mass index, diastolic blood pressure, Family
history of CAD, and obesity between both groups. Conclusions: we conclude that age, male gender, hypertension,
DM and CKD are independent risk factor of CAD, however, total bilirubin is an independent protective factor for CAD
in this cohort of Chinese catheterized patients.
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Introduction different populations. Ethnic differences as well

as socioeconomic, environmental and genetic

Coronary artery disease (CAD) is one of the
major causes of morbidity and mortality in the
world [1-3]. Advancing age, male gender, smok-
ing, hypertension, lipid abnormalities, diabe-
tes, positive family history for premature CAD
and obesity are classic established risk factors
that tend to cluster and interact multiplicatively
in promoting CAD. Other risk factors implicated
in the etiology of CAD include homocysteine,
C-reactive protein, lipoprotein (a), hyperurice-
mia, high level of Creatinine, and so on [4].
However, the risk of CAD is not uniform among

factors play a determining role in the develop-
ment of cardiovascular diseases. There is a
great interest for unraveling the exact interrela-
tion between clinical and angiographic features
in large population of individuals consecutively
referred for diagnostic coronary catheterization
among Chinese hospitalized patients. Because
the angiographic profile of a catheterized
patient (stenosis and number of vessels dis-
eased) carries substantial prognostic informa-
tion for their cardiovascular outcome, determin-
ing the exact relationship between clinical and
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angiographic characteristics in large represen-
tative population is expected to contribute sig-
nificantly to more effective preventive strate-
gies, by tailoring and individualizing our current
approach of risk factor modification.

In the present study, our principal aim was to
explore the relationship between established
CVD risk factors and specific distribution pat-
terns of coronary atherosclerotic changes (ste-
nosis and number of vessels affected). The
secondary goal was to report the prevalence of
major risk factors in a large unselected cohort
of patients undergoing coronary angiography
and, additionally, to evaluate their role as pre-
dictors and severity determinants of angio-
graphic CAD.

Methods
Study population

This study included 7968 consecutive suspect-
ed CAD patients who firstly underwent cardiac
catheterization to evaluation of their typical or
atypical clinical symptoms during Jan 2000 to
Dec 2014 from the department of cardiology in
Zhongda Hospital of Southeast University
Medical School. Exclusion criteria were: acute
ST-elevated myocardial infarction, previous
myocardial infarction history, previous coronary
artery bypass surgery or angioplasty. Before
angiography, valid weight and height measure-
ments were performed and a detailed clinical,
biochemical information was obtained for every
patient. Blood samples for measurements of
biochemical assessments were immediately
obtained intravenously after hospitalization,
the default biochemical characteristics con-
tained total cholesterol, low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein
cholesterol (HDL-C), triglyceride, total bilirubin
(TBIL), direct bilirubin (DBIL), Creatinine, serum
uric acid, fasting plasma glucose (FPQ). Ethical
approval was obtained from the Ethics
Committee of the Faculty of Medicine,
Southeast University (Nanjing, China); all
patients provided written informed consent
prior to participation in the current study. The
study complied with the Declaration of Helsinki.

Patients whose mean blood pressure levels in
the rest were greater or equal to 140/90 mmHg
or reported taking antihypertensive medica-
tions were classified as hypertension.
Dyslipidemia was defined as total cholesterol
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levels greater than 5.2 mmol/L and/or LDL-C
levels greater than 3.4 mmol/L and/or HDL-C
levels below 1.04 mmol/L or use of lipid-lower-
ing drugs. The diagnosis of diabetes mellitus
(DM) was established when the FPG levels were
higher than 7.0 mmol/L on two occasions or if
previously diagnosed according to WHO criteria
or the patient reported receiving hypoglycemic
treatment. The family history for premature cor-
onary heart disease was regarded positive,
when the patient reported having a male first-
degree relative with an acute coronary event
before the age of 55 years or a female first-
degree relative with a coronary manifestation
before the age of 65. Body mass index (BMI)
was calculated for all patients as weight in kilo-
grams divided by the height in meter square,
patient who had a BMI of greater or equal to 28
was obesity. Those participants smoking con-
tinuous or cumulative at least 100 cigarettes
were defined as current smokers and/or smok-
ing continuous or cumulative at least 6 months.

Definitions

The Gensini score [5] was calculated for each
patient from the coronary arteriogram. The
Gensini score was computed by assigning a
severity score to each coronary stenosis
according to the degree of luminal narrowing
and by its geographic importance. Reduction in
the lumen diameter and the radiologic appear-
ance of concentric lesions and eccentric
plagues were evaluated (reductions of 25%,
50%, 75%, 90%, 99%, and complete occlusion
were given Gensini scores of 1, 2, 4, 8, 16 and
32, respectively). This score is then multiplied
by a factor that takes into account the impor-
tance of the lesion’s position in the coronary
arterial tree, for example, 5 for the left main
coronary artery; 2.5 for the proximal left ante-
rior descending coronary artery and proximal
left circumflex coronary artery (3.5 if left cir-
cumflex coronary artery is dominant); 1.5 for
the mid region of the left anterior descending
coronary artery; 1 for the distal left anterior
descending coronary artery, the first diagonal,
the proximal, mid region, and distal regions of
the right coronary artery; the posterodescend-
ing, the mid region, and distal region of the left
circumflex coronary artery (2 for both of them if
left circumflex coronary artery is dominant) and
the optus margin; and 0.5 for the second diago-
nal and the posterolateral branch. The Gensini
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Table 1. Clinical Characteristics of the Participants (n=7968)

CAD (n=5364) Non-CAD (n=2604) P value

Age (years) 60.8+10.4 55.2+10.6
Male gender (%) 69.6 54.0
Smoking (%) 46.1 32.8
Family history of CAD (%) 3.0 3.4
Hypertension (%) 66.0 50.8
Dyslipidemia (%) 38.5 30.5
Diabetic mellitus (%) 22.7 10.2
CVD (%) 8.2 4.7
Obesity (%) 19.2 17.6
SBP (mmHg) 134.6+19.7 129.9+18.8
DBP (mmHg) 80.1+11.5 80.2+11.3
CR (umol/L) 83.5+24.2 76.7+19.8
Uric acid (umol/L) 351.6+93.9 342.4+87.4
Triglyceride (mmol/L) 1.9+1.3 1.8+1.4
Total cholesterol (mmol/L) 4.7+1.1 4.6+£1.0
LDL-C (mmol/L) 2.8+0.9 2.7+0.8
TBIL (umol/L) 12.2+6.4 13.7+6.5
DBIL (umol/L) 2.942.3 3.4+2.3
FPG (mmol/L) 5.8+1.9 5.4+1.5

an unpaired t test. Differences
between the 4 angiographic
affected vessels groups of

0.000

patients were compared by
0.000 . .

one-way analysis of variance
0.000 (ANOVA). Bonferroni correction
0.335 was used to control the infla-
0.000 tion of type | error due to multi-
0.000 ple comparisons. Categorical
0.000 variables were presented as
0.000 absolute and relative frequen-
0.231 cies and the significance of dif-
00000 ference between percentages
0.694 in the 4 groups was evaluated
0.000 with the chi-square test.
0.007 Univariate and multivariate
0.384 binary logistic regression analy-
0.003 sis were done to identify the

association of the studied vari-
0000 4ples with CAD. Risk factors
0.000 independently related to the
0.000 presence of the number of
0.000 affected vessels were estab-

Abbreviations: CAD, coronary artery disease; CVD, cerebrovascular disease; SBP,
Systolic blood pressure; DBP, diastolic blood pressure; CR, Creatinine; LDL-C, low-
density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TBIL,

total bilirubin; FPG, fasting plasma glucose.

score was expressed as the sum of the scores
for the all the coronary arteries.

CAD was defined as angiographic atheroscle-
rotic involvement of more than 50% in at least
1 major coronary artery or its major branches.
Patients were then divided into CAD and non-
CAD (control) groups according to their cathe-
terization results.

The severity of CAD was assessed by the num-
ber of arteries (0, 1, 2 or 3) with more than 50%
reduction of the luminal diameter of the major
coronary arteries in the angiography (if left
main coronary artery was involved, defined as
left circumflex and left anterior descending).
The number of affected vessels (0, 1, 2 or 3)
was recorded and confirmed by two indepen-
dent cardiologists.

Statistical analysis

Continuous quantitative variables were expre-
ssed as mean +* standard deviation (SD).
Categorical variables were compared using chi-
square test. For continuous variables, the dif-
ference between 2 groups was assessed using
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lished through multivariable
ordinal logistic regression anal-
ysis. The multivariate model
included all variables associat-
ed with the binary parameter
with a p value of less than 0.05 by univariate
logistic regression analysis. The result was
established with the adjusted odds ratio (OR),
the confidence interval of the value (95%) and
its statistical significance. All statistical analy-
ses were performed using Statistical Package
for the Social Sciences (SPSS) version 15.0 and
all tests were conducted at the 2-tailed 5%
level of significance.

Results
Clinical features of the study population

A total of 5140 male and 2828 female patients
were angiographically evaluated for clinically
suspected CAD. The mean age of the whole
population was 59 years (59.0+10.8 years). In
all, 5364 consecutive patients (60.8+10.4
years) with angiographically proven CAD and
2604 consecutive individuals (55.2+10.6
years) belonged to control group were included
in the study. There were significant differences
between the CAD patients and controls regard-
ing risk factors, such as age, male, systolic
blood pressure (SBP), smoking, hypertension,
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Table 2. Risk Factors and Angiographic Severity of Gensini Scores quartiles

Gensini scores quartiles

Risk factors P value
Group A Group B Group C Group D
Age (years) 54.2+10.6 58.6+£10.2 60.7£10.4 62.0£10.3 0.000
Male gender (%) 53.3 60.1 69.0 74.2 0.000
Smoking (%) 33.3 38.0 46.0 48.8 0.000
Family history of CAD (%) 3.6 2.6 3.5 2.8 0.319
Hypertension (%) 47.2 61.4 65.2 69.1 0.000
Dyslipidemia (%) 30.8 32.2 38.3 41.7 0.000
Diabetic mellitus (%) 9.6 15.0 21.2 27.5 0.000
CVD (%) 3.8 5.5 8.3 10.3 0.000
Obesity (%) 18.7 19.7 171 174 0.399
SBP (mmHg) 128.3+18.2 133.7£19.1 134.5+£19.9 135.5+20.0 0.000
DBP (mmHg) 79.7+11.1 80.8+11.3 80.4+11.8 79.6+11.4 0.313
CR (umol/L) 76.5+20.2 79.2+21.3 82.7+22.4 86.1+26.5 0.000
Uric acid (umol/L) 340.0+86.6 348.0+88.0 350.7+93.5 354.4+96.9 0.009
Triglyceride (mmol/L) 1.8+1.3 1.9+1.5 1.8+1.2 1.9+1.3 0.231
TC (mmol/L) 4.6+1.0 4.7£1.0 4.7+1.1 4.8+1.2 0.000
HDL-C (mmol/L) 1.2+0.3 1.3+0.5 1.2+0.5 1.2+0.5 0.114
LDL-C (mmol/L) 2.6+0.7 2.7+0.8 2.7+0.8 2.9+0.9 0.000
TBIL (umol/L) 13.8+6.3 12.8+6.9 12.2+6.3 12.2+6.2 0.000
DBIL (umol/L) 3.3+2.2 3.3x2.9 2.9+2.1 2.9+2.1 0.000
FPG (mmol/L) 5.4+1.5 5.6+1.7 5.7+1.8 6.1+2.1 0.000

Abbreviations: CAD, coronary artery disease; CVD, cerebrovascular disease; SBP, Systolic blood pressure; DBP, diastolic blood
pressure; CR, Creatinine; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein choles-

terol; TBIL, total bilirubin; FPG, fasting plasma glucose.

DM, dyslipidemia, cerebrovascular disease
(CVD), FPG, total cholesterol, LDL-C, Creatinine
(CR), were significantly higher in CAD group
than those in Non-CAD patients (P<0.05). TBIL,
DBIL, were significantly lower in CAD group than
those in Non-CAD patients (P<0.05). However,
there were no difference in diastolic blood pres-
sure (DBP), family CAD history, and obesity
between both groups (P>0.05). Frequencies of
risk factors of the groups are compared in
Table 1.

Risk factors and the severity of coronary artery
stenosis

The Gensini scores were between O to 296
points of all patients, then patients were divid-
ed into 4 groups according to the Gensini
scores quartiles (0-2, 2-12, 12-40, 40-). It was
found that highly gensini scores group were
older, and had higher prevalence of male,
smoking, hypertension, dyslipidemia, DM, and
CVD, higher levels of SBP, Creatinine, total cho-
lesterol, LDL-C, FPG, and lower levels of TBIL,
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DBIL. However, there were no differences in
family CAD history, obesity and levels of DBP,
triglycerides, HDL-C between 4 groups. The pre-
cise data are given in detail in Table 2.

Among the total angiographically patients for
CAD, the O-vessel disease (non-CAD) group
comprised 2604(32.7%) patients, the 1-vessel
disease group comprised 2303 (28.9%)
patients, the 2-vessel disease group comprised
1500 (18.8%) patients, and the 3-vessel dis-
ease group comprised 1561 (19.6%) patients.
As CAD was angiographically becoming more
diffuse and extensive (progressive transition
from O to 3-vessel disease), advanced age,
male gender, smoking, hypertension, dyslipid-
emia, DM, and CVD, became increasingly prev-
alent. Meanwhile, the levels of SBP, Creatinine,
uric acid, total cholesterol, LDL-C, and FPG
became higher. However, the levels of TBIL and
DBIL became lower. In contrast, a family CAD
history, obesity and levels of DBP, triglycerides
and HDL-C did not prove to be significantly
associated with the angiographically assessed
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Table 3. Risk Factors and Angiographic Severity of CAD (Number of Vessel 250% Stenosis)

Number of vessel 250% stenosis

Risk factors P value
O-vessel 1-vessel 2-vessel 3-vessel
Age (years) 55.2+10.6 58.6£10.4 61.6+10.2 63.41£9.9 0.000
Male gender (%) 54.0 66.6 69.6 74.1 0.000
Smoking (%) 32.8 43.3 46.1 50.3 0.000
Family history of CAD (%) 3.4 2.7 3.2 3.1 0.638
Hypertension (%) 50.8 59.2 70.6 71.5 0.000
Dyslipidemia (%) 30.5 34.7 38.9 43.8 0.000
Diabetic mellitus (%) 1.2 16.2 25.8 29.2 0.000
CVD (%) 4.7 4.9 9.8 11.4 0.000
Obesity (%) 19.2 17.2 17.2 18.5 0.537
SBP (mmHg) 129.9+18.8 133.0+£19.2 135.7+20.0 135.8+20.1 0.000
DBP (mmHg) 80.2+11.3 80.3+11.6 80.4+11.7 79.4+11.3 0.591
CR (umol/L) 76.7+19.8 80.7+21.0 85.0+26.6 86.1+25.7 0.000
Uric acid (umol/L) 342.4+87.4 346.7+91.1 353.0+91.1 356.6+99.5 0.003
Triglyceride (mmol/L) 1.8+1.4 1.8+1.3 1.9+1.3 1.9+1.3 0.587
TC (mmol/L) 4.6+£1.0 4.7+1.0 4.8+1.2 4.8+1.1 0.000
HDL-C (mmol/L) 1.2+0.3 1.3+0.5 1.2+0.5 1.2+0.5 0.304
LDL-C (mmol/L) 2.7+0.7 2.7+0.8 2.8+0.9 2.9+0.9 0.000
TBIL (umol/L) 13.7£6.5 12.4+6.3 12.1+6.4 12.14+6.3 0.000
DBIL (umol/L) 3.4+2.3 3.0+2.6 2.9+2.1 2.8+2.1 0.000
FPG (mmol/L) 5.311.5 5.7+1.7 5.9+1.9 6.1+2.2 0.000

Abbreviations: CAD, coronary artery disease; CVD, cerebrovascular disease; SBP, Systolic blood pressure; DBP, diastolic blood
pressure; CR, Creatinine; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein choles-

terol; TBIL, total bilirubin; FPG, fasting plasma glucose.

severity of coronary. Table 3 shows the preva-
lent coronary risk factors of the participants,
according to their number of vessel diseased.

Predictive value of risk factors for angiographi-
cally CAD

Comparing the prevalence of risk factors
between the CAD and non-CAD groups of our
study population, and using multivariate binary
logistic regression analysis, we examined the
ability of every coronary risk factor to indepen-
dently predict the angiographic presence of sig-
nificant CAD. The results showed that classic
established risk factors such as, age, male gen-
der, hypertension, DM were still the important
independent risk factors of CAD in our popula-
tion. However, in this study, we could not find a
significant association between CAD and smok-
ing, dyslipidemia, obesity, and family history of
CAD in the multivariate analysis.

It is noteworthy that this is the first, large-scale
study showed chronic kidney disease (odds
ratio [OR]=1.440, P=0.005) was found inde-
pendent risk factor for CAD, while total bilirubin
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(odds ratio [OR]=0.959, P<0.001) was an inde-
pendent protective factor for CAD. A detailed
presentation of the relevant data is given in
Table 4.

Discussion

To our knowledge, this is the first large-scale
study that has primarily focused on the poten-
tial relationship between classic established or
specific risk factors and coronary angiographic
features. The findings of the present study
relate to a representative group of consecutive-
ly investigated patients determined by cardiolo-
gists to require angiography. Thus, the vari-
ables associated with disease severity and the
strength of associations we found may differ
from patterns in the general population. The
incidence of significant CAD will be lower in the
general population than in our patient group,
and the relation between risk factors and sever-
ity of disease will be less than noted here.

The association between the presence and
severity of CAD and cardiovascular risk factors
were evaluated in some studies. Our findings

Int J Clin Exp Med 2016;9(2):4273-4281
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Table 4. Results from multiple binary logistic regression
analysis that evaluated the predictive value of risk factors

undergoing angiography for clinically
suspected CAD were more likely to

for CAD demonstrate normal angiograms,
Risk factors Odds ratio (95% confidence intervals) P value 22?@2??“25;;};m;szjsea:]egliggzm
Age 1.053 (1.040-1.066) 0.000 CAD manifestations. In addition, sev-
Male gend.er 5.101 (1.735-15.002) 0.000 eral studies have questioned the
HypertenS|on 1.423(1.112-1.821) 0.005 |mpact of obes|ty on the presence and
Diabetic mellitus 2.316 (1.589-3.376) 0.000 severity of CAD. The WISE study [16]
CKD 1.440 (1.414-1.860) 0.005 investigators supported that among
TBIL 0.959 (0.942-0.977) 0.000 women undergoing angiography for

Abbreviations: CKD, chronic kidney disease; TBIL, total bilirubin.

are largely comparable with those of Wang et
al’'s [6] study, which enrolled 594 participants
and showed that male gender, aging, hyperten-
sion, diabetes, and positive family history were
independent risk factors for CAD in patients
who underwent angiography in Australia.
Recently, in one Chinese population sample, Jin
et al. [7] explored the relationship between
blood lipid levels and CAD severity quantified by
the cumulative Gensini score and observed a
strong positive correlation with mean levels of
triglycerides and LDL-C. In another additional
angiographic study, Ning et al. [8] suggested
that multi-vessel disease (advanced CAD) were
more likely in patients with older age and higher
LDL-C levels, confirming the significant associa-
tion of age and lipid abnormalities with angio-
graphic CAD severity. These differences could
be the results of variable clinical characteris-
tics of the study population, inconsistently,
examined risk factors, and coronary segments.
Patients with acute ST-elevated myocardial
infarction, previous myocardial infarction histo-
ry, and previous coronary artery bypass surgery
or angioplasty syndromes were excluded in our
study population.

Interestingly, recent studies highlighted the
existence of a paradoxical relationship between
obesity and CAD. The obesity paradox issue
has provoked considerable debate and the
underlying mechanisms still remain obscure.
Several studies [9-13], exploring this phenom-
enon in different populations, have produced
contradictory data. In terms of CAD severity,
Rubinshtein et al. [14] stated that obesity was
an independent negative predictor of high-risk
coronary anatomy at angiography, indicating
that obese patients had a lower prevalence of
severe coronary lesions. However, one study
[15] from Texas suggested that obese patients
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suspected ischemia, BMI was not

independently associated with angio-

graphic CAD. In agreement with the
above, Mehta et al. [17] identified no remark-
able differences in the angiographic presence
of multi-vessel disease between normal, over-
weight, and obese patients, whereas Niraj et al.
[18] concluded that obesity, after adjustment
for comorbidities, was not an independent pre-
dictor of coronary lesion severity. The finding of
the present study is consistent with results
observed by WISE study, and find that BMI was
not associated with CAD. The obesity was not
found to increase the possibility of being diag-
nosed with angiographically significant CAD but
proved a poor determinant of CAD severity
(containing the Gensini scores and Number of
vessel 250% stenosis). The obesity was not an
independent risk factor of CAD in this Chinese
population.

There are few studies which have examined the
relationship between family history of CAD and
the presence of coronary artery disease defined
by coronary arteriography. It is controversy
about the role of positive family history as an
independent risk factor for coronary artery dis-
ease. Recently, Hoseini et al. [19] in 2008 has
reported findings that positive family history
was a major risk factor for coronary artery dis-
ease which strongly predisposes to the athero-
sclerotic process at younger ages. However,
some angiographic studies have noted only
weak associations between family history and
the severity of coronary atherosclerosis [20,
21]. This current study of patients undergoing
angiography shows that the severity and extent
of coronary artery disease to be not statistically
different in patients with a family with history of
CAD than in those without (3.13% and 3.23%,
respectively; P=0.545), and we could not find a
significant association between CAD and family
history of premature CAD, in the multivariate
analysis.

Int J Clin Exp Med 2016;9(2):4273-4281
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There are additional information for risk assess-
ment in patients with CAD which could be pro-
vided by biochemical markers that serve as
complementary predictors of atherosclerosis.
Several studies had reported that low circula-
tory serum bilirubin levels were associated with
an increased risk for coronary artery disease
(CAD) or other atherosclerosis outcomes [22-
27]. Schwertner et al. [28] were the first to
observe a significant inverse correlation
between total bilirubin plasma concentrations
and the prevalence of CAD. This important find-
ing indicated that a lower than normal serum
bilirubin concentration is associated with the
presence of ischemic heart disease. Sub-
sequently, Hopkins et al noted that patients
with early familial CAD have an average total
serum bilirubin of 8.9~6.1 mmol/L compared
with 12.4~8.1 mmol/L in healthy control sub-
jects. In a prospective study in middle-aged
British men, Breimer et al. [29] observed a
U-shaped relationship between circulating bili-
rubin concentrations and cardiovascular risk,
leading to the conclusion that low concentra-
tions of serum bilirubin are associated with
increased risk of ischemic heart disease. These
and other investigators found that plasma bili-
rubin correlated inversely with several known
risk factors for CAD, such as smoking, LDL-
cholesterol, diabetes, and obesity, and corre-
lated directly with the protective factor HDL-
cholesterol [30, 31]. The reduced concentration
of total bilirubin in plasma related univariately
and multivariately to the presence of CAD, and
this relationship remained significant after
adjustment for known CAD risk factors such as
age, cholesterol, HDL-cholesterol, smoking,
and systolic blood pressure [31]. On the basis
of these findings, low bilirubin was suggested
as an independent risk factor for CAD, and an
inverse correlation was demonstrated between
bilirubin concentration and CAD morbidity. A
study in healthy individuals grouped by low,
intermediate and high serum bilirubin levels
revealed that elevated bilirubin concentrations
protect from coronary flow reserve impairment,
coronary microvascular dysfunction, and pos-
sibly coronary atherosclerosis [32]. In the pres-
ent study, although we did not adjust our find-
ings for liver enzymes since these parameters
were not available in the entire group. But we
also observed similar results as described
above, our data are in agreement with previous
studies, suggesting that CAD patients present-
ed a diminished concentration of total bilirubin.
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The high levels of total bilirubin is the protective
factor of CAD in our selective participants.

Itis well established that decreased renal func-
tion is associated with an increased frequency
of cardiovascular disease [33]. However, it is
unclear whether increased levels of serum cre-
atinine is also associated with cardiovascular
disease. The present study has found that CAD
patients had higher creatinine level than non-
CAD participants, and the 3-vessel group had
the highest level among the four different ves-
sel groups. This study also shows that creati-
nine is the independent risk factor of CAD.
However, estimating kidney function from
serum creatinine level has well-recognized limi-
tations, including variation in creatinine pro-
duction by age, gender, and race [34]. Finally,
our analysis is based on observational data;
therefore, we cannot rule out confounding from
unmeasured factors to explain our results. The
levels of serum creatinine could be related, for
example, to other causes of kidney disease.
The association between the levels of serum
creatinine and incidence of CAD should be eval-
uated in a selective way.

Conclusion

Results of our study imply that, age, male gen-
der, smoking, hypertension (or SBP), dyslipid-
emia, DM, LDL-C, FPG, and creatinine are inde-
pendent risk factor of CAD, however, total
bilirubin is an independent protective factor for
CAD in this cohort of Chinese catheterized
patients.
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