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Background: The role of pigment epithelium-derived factor (PEDF) in protection of coronary artery disease (CAD) remains
controversial. The aim of this study was to reassess the value of PEDF in predicting the severity and prognosis
of newly diagnosed stable CAD in a Chinese population.

Material/Methods: Plasma PEDF levels were measured in 259 stable CAD patients undergoing coronary angiography and 116 age-
and sex-matched healthy controls. The severity of coronary atherosclerosis was assessed using Gensini score.
Results: PEDF levels were significantly lower in CAD patients than in healthy subjects (5.856+0.790 vs. 6.658+1.070 pg/ml,
respectively, p<0.01). Stepwise regression analysis showed a negative correlation between PEDF levels and se-

verity of CAD as quantified by Gensini score value (3=-0.626, p<0.01).

Conclusions: Our study showed that plasma PEDF levels were significantly lower in CAD patients than in controls, and the
plasma PEDF levels may be used as a potential predicator for coronary severity.
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Background

Coronary artery disease (CAD) remains a leading cause of hu-
man mortality. It is an atherosclerotic disease. The role of in-
flammation in the atherosclerotic process includes inducing a
cascade of events that magnify immune cell infiltration, plate-
let activation and adhesion, arterial occlusion, plaque rupture,
unstable angina, and myocardial infarction [1-5]. Pigment ep-
ithelium-derived factor (PEDF) is a 50-kDa glycoprotein be-
longing to the superfamily of serine protease inhibitors [6,7].
PEDF, expressed in various tissues throughout the body, such
as the eyes, liver, heart and adipose tissue, was first identified
in retinal pigment epithelium cells. It has been reported that
PEDF inhibits the expression of various inflammatory factor
such as tumor necrosis factor-o. (TNF-o), IL-6, vascular endo-
thelial growth factor (VEGF), monocyte chemoattractant fac-
tor-1 (MCP-1), and intercellular adhesion molecule-1 (ICAM-1).
In addition, the suppression of NAPDH oxidase-mediated reac-
tive oxygen species (ROS) generation can be effectively sup-
pressed. PEDF also inhibits occlusive thrombus formation by
blocking platelet activation and aggregation. It has been shown
that PEDF has anti-inflammatory, anti-oxidant, anti-angiogen-
ic (Liu, Wang et al. 2014) properties [8-11]. Therefore, this ev-
idence indicates that PEDF has a protective role in atheroscle-
rosis and has been considered to be a therapeutic target in
cardiovascular disease [6].

Clinical studies have shown that PEDF is a marker of athero-
sclerosis in humans [12-14]. PEDF levels are significantly low-
er in human ischemic hearts than in healthy hearts [8,13,15].
We previously demonstrated that serum PEDF level is signif-
icantly decreased in patients with acute coronary syndrome
(ACS) [13]. However, it remains unknown whether PEDF lev-
elis correlated with CAD severity. In the present study we ex-
amined whether serum PEDF level is independently correlat-
ed with CAD severity as evaluated by the Gensini score (GS).

Material and Methods

Patients

A total of 375 consecutive patients were studied at the General
Hospital of the People’s Liberation Army (GHPLA) between
October 2016 and June 2017, including 259 patients with cor-
onary heart disease (the CAD group) (CAD was defined as ste-
nosis of single or multiple vessels >50%) and 116 age- and
sex-matched controls with stenosis <50% as defined by angi-
ography (the non-CAD group) during the same period.

The following patients were excluded from the study: those
testing positive on the treadmill exercise test (non-CAD group);
patients with previous history of cardiac surgery, percutaneous
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coronary intervention, or coronary bypass grafting (CABG) and/
or acute myocardial infarction (AMI); patients with uncontrolled
decompensated heart failure, unstable hemodynamic status,
acute coronary syndrome, cardiomyopathy, severe kidney or
liver dysfunction, infectious or systematic inflammatory dis-
ease, immune disease and/or glucocorticoid therapy; patients
with known malignant tumor; and patients with clinical or cor-
onary angiogram (CAG) data unavailable or incomplete. All of
the CAD patients were given medical treatments based on the
relevant guidelines [16].

Written informed consent was obtained from all patients, and
the study protocol was approved by the Ethics Committee of
the GHPLA.

Clinical examination

The traditional clinical risk factors were: hypertension, blood
pressure >140/90 mmHg (at least 3 times in different envi-
ronments in a sitting position for 15 min) or self-reported hy-
pertension and currently taking anti-hypertensive drugs; dia-
betes, fasting blood glucose >7.0 mmol/L or 2-h postprandial
blood glucose >11.1 mmol/L, or random plasma glucose >11.1
mmol/L, or currently taking hypoglycemic drugs; hyperlipid-
emia, fasting total cholesterol (TC) >5.1 mmol/L or triglycer-
ide (TG) >1.7 mmol/L; body mass index (BMI), calculated as
weight (kg)/height (m?); and currently smoking (smoking reg-
ularly within the last 6 months).

Evaluation of CAD severity

Coronary angiography was blindly evaluated by 3 experienced
cardiologists. The coronary stenosis was assessed by coronary
angiography. CAD was defined as stenosis of >50% in the di-
ameter of the coronary artery. The severity and extent of CAD
were valued by GS as the sum of all segment scores. Briefly,
stenosis severity of <25% stenosis, 26-50% stenosis, 51-75%
stenosis, 76-90% stenosis, 90-99% or 100% (total occlusion)
were scored as 1, 2, 4, 8, 16, or 32, respectively. The sever-
ity of each branch was calculated by multiplying factors ac-
cording to the functional importance of the given segment
(Table 1) [17]. The CAD patients were further divided into 3
subgroups according to their GS score: Sb1, score <26; Sh2,
GS score 27-45; and Sb3, GS score »45.

Plasma collection and chemistry measurement

Blood samples were collected from each patient after at least
12-h fasting in the morning. Serum total cholesterol (TC), tri-
glyceride (TG), low-density lipoprotein cholesterol (LDL-c), high-
density lipoprotein cholesterol (HDL-c), serum Glu, uric acid,
Scr, and BUN were all measured using standard laboratory
techniques in an automatic biochemical analyzer (Cobas 8000,

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

1752




Li M. et al.:
Correlation between PEDF level and degree of coronary angiography...
© Med Sci Monit, 2018; 24:

Table 1. Gensini score calculation method.

Coronary stenosis Severity score

1-25% 1 points
Ceso% 2points
Cserse apoints
C7e90% gpoints
Co99%  lepoints
0% 2 points
ooty i
leftmain coronary atery s
 Proximal left anterior descending artery 25
prodmal crcumflexartery
| Mid left anterior descendingartery 15
 Distal left anterior descending artery, o
Midor distal circumflex artery
Rightcoronaryartery
COtherbranch os

Roche Diagnostics, USA). The serum concentration of hemo-
globin Alc (HbA1c) was analyzed by standard procedures us-
ing the VARIANT Il hemoglobin testing system (BIO-RAD, USA).
The samples were centrifuged 4000 rpm for 15 min at 4°C and
stored at —80°C until analysis.

Serum PEDF levels were determined using enzyme-linked im-
munosorbent assay (ELISA) kits for detection of human PEDF
(Cloud-clone Corp, 96T, USA) according to the manufacturer’s
protocol. The detection range was 1.56-100ug/ml.

Statistical analysis

Statistical analysis was performed by SPSS (Version 22.0, IBM,
USA). Data of continuous variables are presented as the mean
+ standard deviation (SD), and categorical variables are pre-
sented as the percentage (%). Continuous variables were com-
pared using the independent Student’s t test between these
groups. One-way ANOVA was performed for the subgroups,
followed by the LSD t test. Pearson’s correlation analysis was
used to determine the correlation between serum PEDF lev-
el and GS. Independent predictors of coronary lesion severity
scored by GS were determined by multivariate linear regression.
The P value of <0.05 was considered statistically significant.
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Results

Baseline characteristics of the study population

According to the angiography, the 375 participants investi-
gated were initially divided into a CAD and a non-CAD group.
The baseline demographics and clinical characteristics of the
studied population are presented in Tables 2 and 3. Baseline
characteristics were compared between the CAD and non-
CAD groups. The CAD group had significantly higher BMI,
HBA1c percentage, GLU levels, hypertension, diabetes, hyper-
lipidemia, smoking, and male sex ratio rate compared to the
non-CAD group, but it had significantly lower concentrations
of LDL-C, TC, and HDL-C (Table 2, P<0.001). Subgroup analysis
revealed that there were no significant differences in hyper-
tension, diabetes, or smoking rate. There were no significant
differences in HDL-C, LDL-C, TC, TG, BP, uric acid, ser, or BUN
levels. However, the BMI was significantly different among the
3 subgroups (Table 3, P=0.02).

PEDF levels

Serum PEDF levels in CAD group (5.856+0.790 ug/ml) were sig-
nificantly lower than in controls (6.658+1.070 pg/ml, P<0.01;
Figure 1).

There were significantly different serum PEDF levels among
the 3 subgroups (6.404+0.563, 5.863+0.713, 5.305+0.672,
Table 3, Figure 2, P=0.000).

Correlation of serum PEDF with the severity of CAD

The severity of CAD quantified by GS (r=-0.569, p<0.001;
Table 4, Figure 3) was negatively correlated with PEDF levels,
but positively correlated with age, male sex, and BMI (Table 4).

Multiple linear regression analysis

The correlation between the severity of CAD quantified by GS
and the serum PEDF levels was analyzed by multiple linear re-
gression analysis. After controlling for age, male sex ratio, DM
history, and BMI, linear regression analysis indicated that the
severity of CAD quantified by GS (8=—0.626, p<0.001; Table 5)
was independently correlated to PEDF concentration.

Discussion

Atherosclerosis is the primary pathological change involved in
CAD. Atherosclerosis is thought to be a chronic inflammatory
disease of the coronary artery. Inflammatory factors such as
interleukin-6 (IL-6) and TNF-c are involved in all stages of ath-
erosclerosis progression. PEDF has been known to be protective
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Table 2. Basic characteristics of the studied population.

ey e

Baseline clinical features

Cgeyeas 629541109 614951195 0250
CMaleN® o181 99 84 (24 0619
Hypettension,N(G® 18 (1 8 0 0000
CDiabetes N o 363 1 05 0000
Hyperlpidemia, NGO 0 @9 17 0 0009
CCurentsmoking NG 103 Go® 2 sy 0000
Body mass index, kg/m? (Mean +5D) 5681360 2341 0015
8P systolic, mmHg (Mean D) 1332942060 1330542432 0924
BP, diastolic, mmHg (Mean £50) 750241158 754181165 o7es
Biochemistry parameters (Mean £50)
CtCmmot a7sstin a36:098 0000
CWOLCmmolt 04028 1252045 0000
CwoeGmmolt 2005081 2725081 0000
6 mmot 1562096 160096 0665
CWBAC% 644143 57510071 0000
CUricacd,pmold 3242519616 3180819025 059
CGWmmot 664075 533085 0000
Csepumott 953150575 90751249 o761
CPEDFugml 58561079 66585107 0000

against atherosclerosis through its anti-inflammatory, anti-ox-
idant, anti-angiogenic, and anti-thrombotic effects. Many in-
flammatory factors can be suppressed by PEDF; for example,
PEDF can inhibit TNF-a-induced IL-6 expression in endotheli-
al cells by suppressing NADPH oxidase-mediated reactive ox-
ygen species generation [18]. /n vitro studies have found that
hepatic CRP production is stimulated by advanced glycation
end-product and receptor of advanced glycation end-product
interaction, and that AGE signaling-induced CRP expression is
blocked by PEDF [19]. In the progression and development of
atherosclerosis, endothelial injury induced by oxidized low-
density lipoprotein (ox-LDL) plays a vital role. Our previous re-
search has demonstrated that PEDF can decrease the expres-
sion of ox-LDL by suppressing the Wnt/B-catenin pathway and
then reducing oxidative stress [20,21]. PEDF has been shown
to be protective against atherosclerosis through its anti-in-
flammatory, anti-oxidant, anti-angiogenic, and anti-thrombot-
ic effects [6-8], and serum PEDF level is independently relat-
ed to intima-media thickness and vascular inflammation [12].

These findings suggest that PEDF is associated with athero-
sclerosis plaque volume.

In the present study, we demonstrate for the first time that
serum plasma PEDF levels are inversely correlated with cor-
onary artery disease severity as quantified by GS [17], and it
is a precise method for use in estimating coronary artery dis-
ease severity in a Chinese cohort with stable CAD. In addition,
the severity of coronary artery disease was positively related
with the male sex, BMI, diabetes.

To the best of our knowledge, this is the first report to eval-
uate the relationship between PEDF concentration and coro-
nary artery stenosis in a Han Chinese population with CAD.
Our previous study confirmed that serum PEDF expression is
significantly decreased in ACS patients compared to healthy
controls [13]. However, the PEDF levels in CAD patients are still
controversial. Our study results are in agreement with previous
research showing that the patients in a CAD group have lower
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Table 3. Baseline clinical and demographic features according to Gensini scores in CAD patients.

Gensini score category

P value

Baseline clinical features

PEDF, ug/ml 6.404+0.563 5.863+0.713 5.305%0.672 0.000
*
*

6.000 6.000
E 5
= 4000 £ 4000
= 2
= a
% 2.000 £ 2.000

0.000 - 0.000 -

Non-CAD group CAD group GS: <26 GS: <26-45 GS: >45

Figure 1. Serum PEDF levels in the CAD and Non-CAD group. CAD Figure 2. Serum PEDF levels in the 3 subgroups of CAD. CAD -
— coronary artery disease; PEDF — pigment epithelium- coronary artery disease; PEDF — pigment epithelium-
derived factor. * P<0.001. derived factor. * P<0.001.
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Table 4. Correlation between severity of Gensini scored
— coronary artery disease and clinical variables.
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Table 5. Stepwise multiple linear regression analysis of clinical
characteristics and the Gensini scores in CAD patients.

Correlation Value Correlation Value
coefficient P coefficient P
Age, years 0.148 0.017 Age, years 0.072 0.164
Male, n (%) 0.171 0.006 Male, n (%) -0.088 0.092
BMI (kg/m?) 0.180 0.004 BMI (kg/m?) 0.064 0.219
SBP (mmHg) 0.033 0.596 SBP (mmHg) 0.069 0.218
DBP (mmHg) -0.014 0.823 DBP (mmHg) 0.005 0.926
PEDF (ug/ml) -0.569 0.000 PEDF (ug/ml) -0.626 0.000
TC (mmol/L) -0.03 0.634 TC (mmol/L) -0.039 0.443
TG (mmol/L) —-0.067 0.280 TG (mmol/L) —-0.032 0.531
HDL-c (mmol/L) -0.112 0.073 HDL-c (mmol/L) —-0.069 0.179
LDL-c (mmol/L) -0.030 0.636 LDL-c (mmol/L) -0.025 0.634
Diabetes, n (%) 0.055 0.038 Diabetes, n (%) 0.151 0.002
Current Smoking, n (%) 0.088 0.161 Current Smoking, n (%) 0.096 0.063
HBA1c, % 0.041 0.525 HBAlc, % 0.038 0.512
Uric acid, pmol/L 0.011 0.854 Uric acid, pmol/L 0.052 0.315
Hypertension, n (%) 0.095 0.127 Hypertension, n (%) 0.094 0.073
PEDF levels compared to the non-CAD group patients [8,12,15].
10.000 . In the present prospective study of new-onset patients under-
9,000 : 0569 going CAG, we found that baseline plasma PEDF levels were
= ' y:6.§2 inversely correlated with the severity of CAD in a Chinese co-
S 8000 hort with stable CAD. Our results show that there is a linear
2 relationship between PEDF and GS. PEDF levels were signifi-
% 7:000 7 cantly higher in patients with GS >45 compared with patients
Dg' 6,000 - with scores of 26-45 or <26. These results indicate that PEDF
3 may be a valuable biomarker of coronary artery stenosis. Our
5.000 results may help develop a new method for predicting the se-
4000 verity or stenosis of coronary artery disease.
T
0 50 100 150 200 Recently, diabetes has been noted as a new independent

Gensini score

Figure 3. The relationship between serum PEDF levels and
Gensini score (r=—0.569; P<0.001) in CAD group. CAD
- coronary artery disease; PEDF — pigment epithelium-
derived factor.

risk factor of coronary heart disease [22]. Many researchers
have demonstrated that diabetes is an independent risk fac-
tor for the prevalence and severity of significant angiographic
CAD [23-25]. Research in Chinese populations has also dem-
onstrated that GS correspondingly increased with FPG (fast-
ing blood glucose) levels [23]. Our stepwise multiple linear re-
gression analysis showed that the diabetes prevalence rate in
these subgroups are significantly different, and the diabetes
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prevalence rate was significantly higher in patients with GS
>45 compared with patients with scores of 26-45 or <26. Our
study shows that coronary heart disease comorbid with dia-
betes in patients with coronary heart disease is more likely to
be a multivessel disease, and the mechanisms are activation
of inflammation, blood lipid metabolism, and vascular endo-
thelial cell injury [26]. Our study may provide a new approach
to estimate the severity of coronary artery disease. Some re-
search showed that current smoking is related to the severi-
ty of coronary artery disease [27], but we did obtain a similar
result, probably because of the small population of our study.

The inflammatory process initiated by myocardial tissue ne-
crosis is related to an increase of nonspecific serum markers
such as C-reactive protein (CRP) peripheral white blood cell
count (WBC) and erythrocyte sedimentation rate above nor-
mal limits. Severity of CAD is optimally assessed by means of
coronary angiography, demonstrates the number of epicardi-
al coronary vessels affected, the anatomical distribution of
critical stenotic lesions, and the extent of vascular flow im-
pairment. Coronary angiography remains the standard meth-
od for assessment of anatomic coronary disease, because no
other currently available test can accurately define the extent
of coronary luminal obstruction [28,29].

By comparing the CAD group with the non-CAD group, we ob-
served that there were considerable differences in the proportion

References:

—

. Ross R: Atherosclerosis-an inflammatory disease. N Engl ) Med, 1999; 340:
115-26

. Hansson GK: Immune mechanisms in atherosclerosis. Arterioscler Thromb
Vasc Biol, 2001; 21: 1876-90

. Serneri GG, Abbate R, Gori AM et al: Transient intermittent lymphocyte ac-
tivation is responsible for the instability of angina. Circulation, 1992; 86:
790-97

. Neri Serneri GG, Prisco D, Martini F et al: Acute T-cell activation is detect-
able in unstable angina. Circulation, 1997; 95: 1806-12

. Yamashita H, Shimada K, Seki E et al: Concentrations of interleukins, inter-
feron, and C-reactive protein in stable and unstable angina pectoris. Am J
Cardiol, 2003; 91: 133-36

. Rychli K, Huber K, Wojta J: Pigment epithelium-derived factor (PEDF) as
a therapeutic target in cardiovascular disease. Expert Opin Ther Targets,
2009; 13(11): 1295-302

. Packard RR, Libby P: Inflammation in atherosclerosis: From vascular biology
to biomarker discovery and risk prediction. Clin Chem, 2008; 54(1): 24-38

. Takenaka K, Yamagishi S, Matsui T et al: Pigment epithelium-derived fac-
tor (PEDF) administration inhibits occlusive thrombus formation in rats: A
possible participation of reduced intraplatelet PEDF in thrombosis of acute
coronary syndromes. Atherosclerosis, 2008; 197(1): 25-33

N

w

»

S,

[=2)

~

oo

Nl

. Yamagishi S, Inagaki Y, Nakamura K et al: Pigment epithelium-derived fac-
tor inhibits TNF-alpha-induced interleukin-6 expression in endothelial cells
by suppressing NADPH oxidase-mediated reactive oxygen species genera-
tion. J Mol Cell Cardiol, 2004; 37: 497-506

10. Inagaki Y, Yamagishi S, Okamoto T et al: Pigment epithelium-derived factor
prevents advanced glycation end products-induced monocyte chemoattrac-
tant protein-1 production in microvascular endothelial cells by suppress-
ing intracellular reactive oxygen species generation. Diabetologia, 2003;
46: 284-87

CLINICAL RESEARCH

of males, individuals with hypertension, diabetes, hyperlipidemia,
smoking, and BMI levels. These are in agreement with previous
studies reporting that male sex, hypertension, diabetes, hyper-
lipidemia, smoking, BMI levels are major risk factors for CAD.

There are certain limitations to our study that need to be con-
sidered. First, this was a cross-sectional study, and no follow-
up analysis was performed. Our previous study showed that
after 6-month follow-up, patients with lower PEDF levels had
more adverse cardiac outcomes after ACS [13]. Second, our
sample size was small, and the study was performed at a sin-
gle center. Finally, it has been noted that PEDF contributes to
plaque stability, and is thus involved in the pathogenesis of
ACS [30,31]; unfortunately, we did not have CT images for all
of the patients in this study, so future studies investigating
the relationship between PEDF levels and plaque instability
in patients with CAD are needed. Further research with and
larger sample sizes will help determine the exact function of
PEDF in atherosclerosis.

Conclusions

We found that plasma PEDF levels were significantly lower in
CAD patients than in non-CAD patients, and PEDF concentra-
tion can be considered a potential predictor of coronary ar-
tery disease severity.

11. Wang JJ, Zhang SX, Mott R et al: Anti-inflammatory effects of pigment epi-
thelium-derived factor in diabetic nephropathy. Am ) Physiol Renal Physiol,
2008; 294: F1166-73

12. Tahara N, Yamagishi S, Tahara A et al: Serum level of pigment epithelium-
derived factor is a marker of atherosclerosis in humans. Atherosclerosis,
2011; 219(1): 311-15

13. Liu, ) Wang S, Shi J et al: The association study of plasma levels of pigment
epithelium-derived factor with acute coronary syndrome in the chinese han
population. Cardiology, 2014; 127(1): 31-37

14. Kajikawa M, Maruhashi T, Iwamoto Y et al: Circulating level of pigment ep-
ithelium-derived factor is associated with vascular function and structure:
A cross-sectional study. Int J Cardiol, 2016; 225: 91-95

15. Wang F, Ma X, Zhou M, Pan X et al: Serum pigment epithelium-de-
rived factor levels are independently correlated with the presence of cor-
onary artery disease. Cardiovasc Diabetol, 2013; 12: 56

16. Task Force Members, Montalescot G, Sechtem U, Achenbach S et al: 2013
ESC guidelines on the management of stable coronary artery disease: The
Task Force on the management of stable coronary artery disease of the
European Society of Cardiology. Eur Heart J, 2013; 34: 2949-3003

17. Gensini GG: A more meaningful scoring system for determining the sever-
ity of coronary heart disease. Am J Cardiol, 1983; 51: 606

18. Yamagishi S, Inagaki Y, Nakamura K et al: Pigment epithelium-de-
rived factor inhibits TNF-alpha-induced interleukin-6 expression in endo-
thelial cells by suppressing NADPH oxidase-mediated reactive oxygen spe-
cies generation. J Mol Cell Cardiol, 2004; 37: 497-506

19. Yoshida T, Yamagishi S, Nakamura K et al: Pigment epithelium-derived fac-
tor (PEDF) inhibits advanced glycation end product (AGE)-induced C-reactive
protein expression in hepatoma cells by suppressing Rac-1 activation. FEBS
Lett, 2006; 580: 2788-96

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

1757




CLINICAL RESEARCH

20.

21.

22.

23.

24.

25.

Ma S, Yao S, Tian H et al: Pigment epithelium-derived factor alleviates en-
dothelial injury by inhibiting Wnt/p-catenin pathway. Lipids Health Dis,
2017; 16(1): 31

Liu J, Yao S, Wang S et al: An apolipoprotein A-I mimetic peptide, protects
human umbilical vein endothelial cells from oxidized low-density lipopro-
tein-induced injury by preventing the downregulation of pigment epithe-
lium-derived factor expression. J Cardiovasc Pharmacol, 2014; 63: 553-61

Chillarén J), Flores Le-Roux JA, Benaiges D, Pedro-Botet J: Type | diabetes,
metabolic syndrome and cardiovascular risk. Metabolism, 2014; 63(2):
181-87

Gui MH, Li X, Lu ZQ, Gao X: Fasting plasma glucose correlates with
angiographic coronary artery disease prevalence and severity in Chinese
patients without known diabetes. Acta Diabetol, 2013; 50(3): 333-40

Farhan S, Jarai R, Tentzeris | et al: Comparison of HbAlc and oral glucose
tolerance test for diagnosis of diabetes in patients with coronary artery
disease. Clin Res Cardiol, 2012; 101(8): 625-30

Schinner S, Fiith R, Kempf K et al: A progressive increase in cardiovascular
risk assessed by coronary angiography in non-diabetic patients at sub-di-
abetic glucose levels. Cardiovasc Diabetol, 2011; 10: 56

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

26.

27.

28.

29.

30.

3

1758

—_

Li M. et al.:
Correlation between PEDF level and degree of coronary angiography...
© Med Sci Monit, 2018; 24:

Kim JJ, Kang JH, Goo JJ et asl: Assessment of the association be-
tween mean hemoglobin Alc levels for 5 years and coronary artery disease
by coronary angiography in nondiabetic patients. Diabetes Metab J, 2014;
38(1): 58-63

Yano M, Miura S, Shiga Y et al: Association between smoking habits and
severity of coronary stenosis as assessed by coronary computed tomogra-
phy angiography. Heart Vessels. 2016; 31(7): 1061-68

Mendall MA, Strachan DP, Butland BK et al: C-reactive protein: relation to

total mortality, cardiovascular mortality and cardiovascular risk factors in
men. Eur Heart J, 2000; 21: 1584-90

Erikssen G, Liestol K, Bjornholt JV et al: Erythrocyte sedimentation rate: A
possible marker of atherosclerosis and a strong predictor of coronary heart
disease mortality. Eur Heart J, 2000; 21: 1614-20

Yamagishi S, Matsui T, Nakamura K: Athero-protective properties of pig-
ment epithelium-derived factor (PEDF) in cardiometabolic disorders. Curr
Pharm Des, 2009; 15: 1027-33

. Ridker PM: C-reactive protein and the prediction of cardiovascular events

among those at intermediate risk: Moving an inflammatory hypothesis to-
ward consensus. ) Am Coll Cardiol, 2007; 49: 2129-38

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



