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Abstract
Introduction: Atherosclerosis is a chronic inflammatory event characterized
by stiffness and thickening of the vascular walls. In our daily practice, we
assume the atherosclerotic potential of the patient by following the total
cholesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL)
and triglyceride levels (lipid panel). We aimed to understand the relation
between the HDL, LDL, cholesterol levels and the atherosclerosis in large
vascular structures such as the ascending aorta.
Material and methods: We have searched for atherosclerosis in the aortic
tissue samples from 48 patients. It is a study in which we examine the
correlation of preoperative cholesterol values (HDL, LDL, triglyceride, total
cholesterol) by dividing the patients into two groups according to the presence of plaque.
Results: Forty-three (89.6%) male and 5 (10.4%) female patients between
39 and 81 years of age were included in the study. There was no statistically significant difference between the patients’ preoperative cardiovascular
risk assessments. The free T3 values were within the normal range in all
patients, but there was a difference that patients in the non-atherosclerosis
group had lower values. There was no statistically significant difference between the two groups’ HDL, LDL, total cholesterol, or triglyceride parameters.
Conclusions: As a result, in our study, no significant difference was found
between HDL-C, LDL-C, triglyceride, total cholesterol values and the pathological process of aortic atherosclerosis. As a result of this study, we believe
that it was necessary to correct the error margins of these parameters. In
addition, it required the need for a clearer laboratory parameter to demonstrate atherosclerosis.
Key words: atherosclerosis, low-density lipoprotein cholesterol, lipid panel.

Introduction
There are many cardiovascular risk factors (CVRF), and the most important of these are diabetes mellitus (DM), smoking, high body mass
index (BMI), high blood pressure and atherosclerosis [1]. The actual num-
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ber of patients with atherosclerosis and cardiovascular disease is quite high, even if their cardiovascular risks are low. Atherosclerosis remains an
important risk factor for coronary artery disease
and peripheral vascular diseases in middle-age
asymptomatic patient groups where there are no
other risk factors mentioned [2, 3]. In middle-age
group patients with low CVRF, it is reported that if
they are classified by coronary artery classification
or carotid ultrasound, approximately 60% of them
have subclinical atherosclerosis [4].
Atherosclerosis is a chronic inflammatory event
characterized by stiffness and thickening of the
vascular walls. Local vascular damage, inflammation and oxidative stress are the basis of its pathology. Vascular endothelial damage can be considered as the first step of this process. Platelet
and leukocyte adhesion and lipid accumulation
occur in this damaged area. These adhesive cells
release endothelial-induced growth factor and
therefore cause smooth muscle cell proliferation
[5]. Atherosclerotic plaque has content rich in cholesterol and fatty acid. Additionally, lipoproteins
are responsible for carrying cholesterol and fatty
acid, which makes them significantly important
for plaque build-up. The relationship between atherosclerosis and low-density lipoprotein cholesterol (LDL-C) was described in the study of Austin
et al. for the first time [6]. LDL-C is a cholesterol-rich triglyceride-poor molecule. Goldstein et al.
defined the LDL receptors [7], thus we now have
more detailed information about LDL. It is known
that there is an inverse proportional relationship
between triglyceride and high density-lipoprotein
cholesterol (HDL-C) levels. It is considered that
HDL-C does its work by moving cholesterol in the
opposite direction. Indeed, HDL-C reduces atherosclerotic plaque build-up by protecting the LDL-C
from oxidation [8]. Also, triglyceride (TG) has an
effect on atherosclerosis independently from
HDL-C and LDL-C. An increase in TG level causes
a decrease in serum HDL-C level and an increase
in LDL-C. Under normal circumstances, TG does
not accumulate in the vascular wall, but it tends
to pass to the sub-endothelial cavity through the
damaged endothelium when TG-rich lipoprotein
levels increase in blood. This pathologic accumulation increases oxidation and smooth muscle
proliferation, and contributes to the formation of
atheroma plaques [9]. Although the presence of
well-known conventional risk factors and markers
suggest atherosclerosis, oxy-reductive parameters
can show signs of the vascular damage more accurately and earlier [10].
HDL-C levels are often inversely proportional to
the risk of developing atherosclerosis. The main
anti-atherosclerotic effect of HDL is thought to
be reverse cholesterol transport. HDL has been
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shown to exhibit beneficial effects on platelet
function, endothelial function, coagulation parameters and inflammation. HDL cholesterol has
also been shown to have a significant antioxidant
effect, which can contribute to protection from
atherosclerosis [11].
The lipoproteins are the major transporters of
both cholesterol and fatty acids. The LDL particles
are triglyceride-poor, cholesterol-rich particles. LDL
has a unique structure, being composed of a hydrophilic surface layer of phospholipid, free cholesterol and hepatically derived apo B100 to package
the particle and add stability. The core of the particle includes esterified cholesterol and triglyceride together with the fatty acid tails of the phospholipid. As with most proteins in the circulation,
the particle may play a role as a carrier for other
insoluble particles such as free fatty acids. LDL
are among the best known lipoproteins because
of maintaining cholesterol homeostasis. They
are also important because statins, which inhibit
3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase, the rate-limiting enzyme for cholesterol
synthesis, were shown to up-regulate the LDL receptor, lower cholesterol in the blood stream and
reduce cardiovascular events. Failure of this protective system causes atherosclerosis [12].
In the light of these observations, in our daily
practice, we assume the atherosclerotic potential
of the patient by following the total cholesterol,
HDL-C, LDL-C and triglyceride levels (lipid panel).
According to the patients’ laboratory results, we
determine our anti-atherosclerotic treatment so
as to reduce cardiovascular risk. In this study, we
aimed to understand the relation between the
HDL, LDL, cholesterol levels and the atherosclerosis in large vascular structures such as the ascending aorta.

Material and methods
Study design
For 10 weeks starting in June 2019, we evaluated the patients who underwent coronary artery
bypass grafting due to isolated coronary artery
disease. Only elective cases with patients over
18 years of age were included in the study. Emergency cases and patients who had full arterial
grafts were excluded from the study. HDL, LDL, triglyceride and total cholesterol levels were checked
preoperatively. We have searched for atherosclerosis in the aortic tissue samples with 48 patients.
Since all patients underwent coronary revascularization, they were considered to be at a very
high risk according to the 2019 ESC/EAS Guidelines for the management of dyslipidemias. Patients were divided into two groups according to
the pathological examination: the atherosclerosis
group and no-atherosclerosis group. We examined
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the relationship between atherosclerosis and patients’ lipid panel in these two groups [13].
The ideal total cholesterol value was determined as below 200 mg/dl. Total cholesterol values above 200 mg/dl were accepted as high. Triglyceride level was considered to be high if above
150 mg/dl. The LDL-C value < 100 mg/dl was accepted as the ideal value and it was considered to
be high if over 130 mg/dl. The HDL-C value was
considered to be high if above 60 mg/dl [14].

Statistical analysis
SPSS v21.0 and Microsoft Office Excel 2016
were used for data collection and analysis. Categorical variables are expressed as frequency (n)
and percentage (%), while continuous variables
were expressed as mean ± standard deviation and
median (smallest-largest value). The compatibility
of the data to normal distribution was evaluated

Laboratory evaluation
8 ml of venous blood was drawn from each patient into tubes without anticoagulants. These blood
samples were left for clot formation for 20 min before centrifugation for a minimum of 10 min at 4000
rpm within total 30 min. Total cholesterol, triglyceride, and HDL-C plasma concentrations of the serum
samples were evaluated with the enzymatic chemical cleaning method using a Cobas 6000 (Roche Diagnostics GmbH, Mannheim, Germany). LDL-C values were calculated by the Friedewald formula.
The target LDL-C value was accepted as < 55 mg/dl,
since all patients were considered as at very high
risk [13].

Sampling the ascending aortic tissue
The proximal anastomoses of saphenous vein
grafts are performed on the aorta during coronary
artery bypass grafting (CABG). We chose the correct region for anastomoses after manually examining the presence or absence of hard plaque in
the aortic tissue. While aortic side- or cross-clamping during the CABG, a small incision was made on
the aorta using no. 11 scalpels. After that, aortic
tissue samples were taken using an aortic punch
(IBC Aortic Punch size: 4.0 mm/4.4 mm) (Figure 1).

Pathology evaluation
The aortic tissue samples were stored with glutaraldehyde solutions under sterile conditions and
taken to the pathology laboratory. Tissue samples were processed by routine clinical laboratory
methods, being fixed in 10% formaldehyde and
embedded in paraffin wax. Tissue sections were
cut, using a microtome, at 5 µm thickness, placed
onto glass slides, and the sections were stained
with hematoxylin and eosin (H&E) and examined
under the light microscope. Histochemical evaluation was done with orcein.
Vascular atherosclerosis was classified as AHA
lesion type I, II, III, IV, V or VI plaques by two independent reviewers blinded to histopathology [15]
(Figure 2, Table I). In histopathologic examination,
the evaluation of type 3, 4, 5 and 6 was considered
significant in terms of atherosclerosis in our study
and was assigned to the atherosclerosis group.

Figure 1. Aortic tissue sampling from ascending
aorta with 4.0 mm aortic punch while CABG

Figure 2. Dense foam cells (100×)
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Table I. Atherosclerotic lesions in histological classification (appearance with the eyes)
Type

Lesions

1

Initial lesion (isolated macrophage foam cells)

2a

Type prone to progression of atherosclerosis (mainly intracellular lipid accumulation)

2b

type resistant to progression of atherosclerosis

3

Pre-atheroma (type 2 + small extracellular lipids pool)

4

Atheroma (type 2 + core of extracellular lipid)

5a

Fibro atheroma (lipid core + fibrotic layer or multiple lipid core)

5b

Calcific lesion (fibrotic layer, mainly calcific)

5c

Fibrotic lesion (fibrotic layer, mainly fibrotic)

6

Lesion with surface defect, and/or hematoma-hemorrhage, and/or thrombotic deposit
(surface defect, hematoma-hemorrhage, thrombus)

by the coefficient of variation, histogram curves
and Shapiro-Wilk test. The c2 test and Fisher’s
exact test were used to evaluate the difference
between groups for categorical variables. The independent groups t test was used if normal distribution conditions were provided in evaluating the
difference between two independent groups for
continuous variables. In cases where normal distribution conditions were not met, the Mann-Whitney U test was used. The statistical significance
value was taken as p < 0.05 in the analyses.

Results
There were 48 cases in our study. All of these
patients had an elective isolated CABG. All of them

were in the very high-risk patient group according to the 2019 ESC/EAS dyslipidemia guidelines
for the management of dyslipidemias. Forty-three
(89.6%) male and 5 (10.4%) female patients between 39 and 81 years of age were included in
the study.
Age, smoking, body mass index (BMI), diabetes mellitus, and hypertension were evaluated as risk factors for atherosclerosis for both
groups (Table II). We found that the atherosclerosis group smoked 21.57 ±18.23 packs/
year, and the group without atherosclerosis
smoked 27.44 ±27.57 packs/year. After evaluating the BMI, it was 26.88 ±4.74 kg/m2 in the
no-atherosclerosis group and 27.47 ±3.12 kg/m2
in the atherosclerosis group. There was no sig-

Table II. Preoperative baseline values according to the presence of atherosclerotic plaque
Parameter

No atherosclerosis

Atherosclerosis

P-value

Mean ± SD

Median

Mean ± SD

Median

Age

64.91 ±8.91

65 (48–83)

59.50 ±10.54

58.5 (39–76)

0.076†

Smoking (pack-year)

27.44 ±27.57

25 (0–100)

21.57 ±18.23

18.5 (0–55)

0.755*

Ejection fraction (%)

52.53 ±9.18

57.5 (32–60)

55.07 ±6.12

57.5 (42–60)

0.535*

Ascending aorta

35.35 ±3.47

35 (30–45)

35.07 ±4.78

36 (28–47)

0.820†

BMI [kg/m ]

26.88 ±4.74

26.55 (20.2–40.4)

27.47 ±3.12

27.38 (22.77–33.06)

0.460*

White blood cells

8.27 ±2.32

8.15 (4.6–14.6)

8.12 ±2.35

7.9 (5.1–13)

0.733*

Hematocrit (%)

38.49 ±4.18

39.35 (28.8–46.4)

37.35 ±3.85

37.7 (30.44–44.3)

0.383†

Creatinine

0.91 ±0.21

0.9 (0.5–1.69)

0.90 ±0.34

0.82 (0.54–1.8)

0.266*

2

HbA1c (%)

5.4 ±0.3

5.3 (5.0–5.8)

5.6 ±0.2

5.4 (5.0–5.9)

0.518*

Total cholesterol
[mg/dl]

173.91 ±41.36

165 (109–276)

156.79 ±36.36

149 (107–223)

0.186†

HDL-C [mg/dl]

41.42 ±12.53

40 (21–80)

42.57 ±15.41

36 (22–67)

0.735*

LDL-C [mg/dl]

115.24 ±40.44

109 (59–210)

99.64 ±29.95

99.5 (53–143)

0.221*

Triglycerides [mg/dl]

167.61 ±105.06

144 (53–528)

148.21 ±89.68

127 (58–420)

0.537*

4.20 ±1.03

4.14 (3.13–9.54)

4.25 ±0.43

4.19 (3.62–5.01)

0.266*

11.71 ±17.48

4.5 (0.5–63)

7.16 ±6.06

7.4 (1.1–22)

0.785*

Albumin
CRP

*c2 test was applied. †Fisher’s exact test was performed. ECO – echocardiography, BMI – body mass index, WBC – white blood cells.
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nificant difference. There were 5 diabetic patients in the atherosclerosis group and 16 in the
no-atherosclerosis group. When the glycated hemoglobin (HbA1c) values were examined, it was
5.4 ±0.3% in the no-atherosclerosis group and
5.6 ±0.2 in the atherosclerosis group. It was also observed that diabetic patients in both groups were
under control and taking adequate medical care.
There was no significant difference. There were
8 patients with hypertension in the atherosclerosis group and 21 in the no-atherosclerosis group
(p = 0.766). There was no significant difference between the risk factors for atherosclerosis in both
groups (Table III). There was no statistically significant difference between the two groups’ HDL,
LDL, total cholesterol, and triglyceride parameters.
All other preoperative results are presented in Table II. Nine (18.75%) patients had a two-vessel bypass, 26 (54.2%) of them three-vessel, 8 (16.7%)
of them four-vessel, 5 (10.4%) of them five-vessel
bypass. There was no statistically significant difference in the presence of atherosclerosis in any
lipid panel (HDL-C, LDL-C, total cholesterol and triglyceride) (Table III).

Discussion
According to the LDL-C hypothesis, LDL-C is
a causative factor in atherosclerosis. Although
the hypothesis is generally accepted, controversy
continues about its validality [15, 16]. Evidence
supporting this hypothesis has emerged from experimental models, epidemiological cohorts, and
cholesterol-lowering (mainly statin-based) clini-

cal studies [17]. However, the remaining conflicts
should be considered.
Many studies have shown that there is an important link between LDL-C and atherosclerotic
cardiovascular disease [18]. Therefore, we consider the LDL values as we are choosing the adequate
treatment. Many clinical trials recommend statin
therapy to manage LDL-C levels [19–22]. We also
aim to maintain the HDL at adequately higher levels. In fact, since rosuvastatin and simvastatin are
thought to have the effect of increasing HDL-C,
we also prefer these statins in our patient groups
[23]. Therefore, it is important to determine which
of these laboratory parameters play a role in the
process of artery atherosclerosis. In this study, we
aimed to understand the relation between HDL,
LDL, and cholesterol levels and atherosclerosis in
large vascular structures such as the ascending
aorta.
The American Diabetes Association (ADA) and
the American College of Cardiology (ACC) arrived at a consensus and stated that non-HDL-C
is a better indicator for identifying patients with
high cardio-metabolic risk factors [24]. Srinivasan
et al. reported that non-HDL-C levels may be useful
for the determination of lipoprotein-related risks
[25]. The non-HDL-C which was used in the Srinivasan et al. study was not used in our study. There
might have been a statistically difference between
the atherosclerosis and the non-atherosclerosis
group, if it had been used. In subsequent studies,
non-HDL-C will be used along with the other lipid
markers. Despite the importance of LDL-C, it may

Table III. Comparison of risk factors and target levels with very high risk patients 2019 ESC/EAS dyslipidemia
guidelines for the management of dyslipidemias
Parameter

No atherosclerosis

Atherosclerosis

P-value

n

%

n

%

Male

31

72.09

12

27.91

Female

3

60

2

40

Diabetes mellitus

16

76.19

5

23.81

0.471*

Hypertension

21

72.41

8

27.59

0.766*

< 200 mg/dl

24

66.67

12

33.33

0.336*

> 200 mg/dl

9

81.82

2

18.18

> 45 mg/dl

10

71.43

4

28.57

< 45 mg/dl

23

69.7

10

30.3

< 55 mg/dl

9

69.2

4

30.8

> 55 mg/dl

24

70.58

10

29.42

< 200 mg/dl

24

66.67

12

33.33

> 200 mg/dl

9

81.82

2

18.18

Gender

Total cholesterol

HDL cholesterol

LDL cholesterol

Triglycerides

0.621†

0.906*

0.927*

0.336*

*c test was applied. Fisher’s exact test was performed.
2

†
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not be that cost-effective. There are many studies
searching for an easy and reliable methodology for
its routine use [26]. Since it is affordable and easy
to use, the Friedewald formula (FF) is a convenient
and widely used method. However, while using
this formula, if triglyceride is over 400 mg/dl, it
causes the very low density lipoprotein (VLDL) to
be over-calculated and the LDL-C to be under-calculated. This miscalculation raises doubts about
whether LDL is truly related to atherosclerosis. In
our study, there was 1 patient with triglyceride
over 400 mg/dl in the atherosclerosis group and
2 patients in the non-atherosclerosis group, which
was not statistically significant.
Youn et al. examined the carotid intima media
layers thickness in 1700 subjects and it appeared
to be associated with increased BMI and high LDL-C
in healthy individuals [27]. The LDL-C value was
113.1 ±31.9 mg/dl in the male patients and 117.3
±32.2 mg/dl in the females. In our study, LDL mean
± SD value was 99.64 ±29.95 mg/dl in the group
with atherosclerosis and 115.24 ±40.44 mg/dl in
the non-atherosclerosis group. No statistically significant difference was found between LDL-C or BMI
value and presence of atherosclerosis (p = 0.221).
Li et al. examined the presence or absence of luminal stenosis atherosclerosis (LSA) with positron
emission tomography (PET). While the LDL-C value
of patients in the LSA group was 102.9 ±29.2 mg/dl,
it was 99.9 ±31.3 mg/dl in the no-LSA group
(p = 0.29). While the HDL-C value was 55.8 ±16.5
mg/dl in the LSA group, it was 54.3 ±17.8 mg/
dl in the no-LSA group (p = 0.31). The total cholesterol value was 179.8 ±39.8 mg/dl in the LSA
group, while it was 183.7 ±31.8 mg/dl in the LSA
group (p = 0.22) There was no statistically significant difference. Similarly, in our study, LDL-C
was 115.24 ±40.44 mg/dl in the no-atherosclerosis group, while it was 99.64 ±29.95 mg/dl in the
atherosclerosis group (p = 0.221). While HDL-C
was 41.42 ±12.53 mg/dl in the no-atherosclerosis
group, it was 42.57 ±15.41 mg/dl in the atherosclerosis group (p = 0.735). On the other hand, total
cholesterol value was 173.91 ±41.36 mg/dl in the
no-atherosclerosis group and 156.79 ±36.36 mg/
dl in the atherosclerosis group (p = 0.186). When
all lipid panel values were compared, there was no
significant difference in our study as well [28].
In a PESA study with 1779 subjects by Fernández-Friera et al. [29], patients were examined by
Doppler USG or CT. More than 0.5 mm thickening
in the intima media or 1.5 mm intima thickness
towards the lumen in the carotid arteries or infrarenal aorta was considered as atherosclerosis.
BMI was 24.5 ±3.3 kg/m2 in the non-atherosclerosis group and 25.3 ±3.4 kg/m2 in the group with
atherosclerosis. There was no significant difference. Total cholesterol values were 187.0 ±24.4
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mg/dl in the non-atherosclerosis group and 194.6
±22.9 mg/dl in the group with atherosclerosis.
The LDL-C was 125.7 ±20.1 mg/dl versus 117.4
±21.7 mg/dl. The HDL-C value was 53.5 ±10.1 mg/dl
vs. 55.4 ±10.6 mg/dl. The triglyceride was 63
(50–83) mg/dl versus 68 (53–92) mg/dl. In our
study, the triglyceride was 167.61 ±105.06 mg/dl
in the non-atherosclerosis group, while it was
148.21 ±89.68 mg/dl in the atherosclerosis group.
Total cholesterol was 173.91 ±41.36 mg/dl versus
156.79 ±36.36 mg/dl. LDL-C value was 115.24
±40.44 mg/dl in the non-atherosclerosis group
and it was 99.64 ±29.95 mg/dl in the atherosclerosis group. HDL-C was 41.42 ±12.53 mg/dl versus
42.57 ±15.41 mg/dl. In our study, no statistically
significant difference was found.
There are studies showing that there is a relationship between HbA1c and subclinical atherosclerosis. In 2,340 non-diabetic individuals,
higher HbA1c concentrations (between 5.7% and
6.4%) were associated with increased carotid
intima-media thickness [30]. In an another prospective series (n = 2.652) with non-diabetic patients, HbA1c in the near-highest level (> 5.7%)
was associated with progression of both carotid
intima-media thickness and cardiovascular events
[31]. In our study, the HbA1c was 5.4 ±0.3 in the
group without atherosclerosis and 5.6 ±0.2 in the
group with atherosclerosis. No statistically significant difference was found.
In a study with 91 patients, the relationship
between LDL-C and the ascending aorta was examined. LDL-C was observed to have a linear relationship with the ascending aorta diameter, which
was measured as 40.5 ±7.3 mm. In our study, it
was measured as 35.35 ±3.47 mm in the group
without atherosclerosis and 35.07 ±4.78 mm in
the group with atherosclerosis. However, it was
not statistically significant.
In the study of Zhang et al., it was examined
whether the non-HDL-C value was more sensitive
than LDL-C as a marker for the severity of atherosclerosis in coronary artery patients. It was determined that non-HDL-C was more sensitive. In our
study, LDL-C, total cholesterol and triglyceride values were examined and no difference was found.
Although the results may look similar, non-HDL-C
was not evaluated in our study. In addition, the
number of patients in our study was smaller [32].
In the study of Gomez et al., the relationship
between subclinical atherosclerosis and oxidized
LDL in the general population was examined.
Ankle-brachial index and carotid intima-media
thickness were evaluated in the study. Although
oxidized LDL was found to be associated with
coronary artery diseases, it was found to be unrelated with carotid intima-media thickness or
ankle-brachial index. Similarly, in our study, there
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was no difference found in LDL-C, total cholesterol
or triglyceride values between the groups [33].
There are several limitations: an insufficient
number of patients and taking tissue samples
from plaque-free areas of the ascending aorta, as
is required in the CABG procedure. Therefore, since
this region (calcific/fibrotic plaque) is avoided, the
plaque load may be considered less. In addition,
although our patients’ LDL values were above the
target value, they were below 130 mg/dl.
In conclusion, in our study, no significant difference was found between HDL-C, LDL-C, triglyceride, total cholesterol values and the pathological
process of ascending aortic atherosclerosis. As
a result of this study, we believe that it is necessary to correct the error margins of these parameters. In addition, there is a need for a clearer laboratory parameter to demonstrate atherosclerosis.
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ness in the Korean rural middle-aged population: the
Atherosclerosis RIsk of Rural Areas in Korea General
Population (ARIRANG) study. J Korean Med Sci 2011; 26:
365-71.
28. Li L, Ge Y, Wan X, Wu K, Liu D. Positron emission tomographic studies of the association between atherogenesis and aortitis among psoriatic patients. Arch Med Sci
2020. DOI: https://doi.org/10.5114/aoms.2020.94983.
29. Fernández-Friera L, Fuster V, López-Melgar B, et al. Normal LDL-cholesterol levels are associated with subclinical atherosclerosis in the absence of risk factors. J Am
Coll Cardiol 2017; 24: 2979-91.
30. Xing FY, Neeland IJ, Gore MO, et al. Association of prediabetes by fasting glucose and/or haemoglobin A1c
levels with subclinical atherosclerosis and impaired renal function: observations from the Dallas Heart Study.
Diab Vasc Dis Res 2014; 11: 11-8.
31. Sander D, Schulze-Horn C, Bickel H, Gnahn H, Bartels E,
Conrad B. Combined effects of hemoglobin A1c and
C-reactive protein on the progression of subclinical carotid atherosclerosis: the INVADE study. Stroke 2006;
37: 351-7.
32. Zhang Y, Wu NQ, Li S, et al. Non-HDL-C is a better predictor for the severity of coronary atherosclerosis compared with LDL-C. Heart Lung Circ 2016; 25: 975-81.
33. Gómez M, Vila J, Elosua R, et al. Relationship of lipid
oxidation with subclinical atherosclerosis and 10-year
coronary events in general population. Atherosclerosis
2014; 232: 134-40.

e244

Arch Med Sci Atheroscler Dis 2020

