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Abstract

Background: Abdominal visceral adiposity is a risk factor of cardiovascular
diseases. It correlates with increasing level of pro-inflammatory adipokines
and cytokines which can induce endothelial dysfunction. Epicardial adipose
tissue is considered as true visceral adiposity of the heart. Epicardial adipose
tissue have pivotal role than other visceral adiposity because of adjacency to
the heart and coronary vessels. This study was aimed to measure the cut off
point of epicardial fat thickness as a diagnostic marker for the presence of
coronary lesion.

Methods: This was an observational analytic study with crossectional
comparative design. Data was retrieved prospectively at the Heart Center
Dr. M. Djamil Padang from August 2019 to February 2020 in stable angina
pectoris patients who underwent coronary angiography. The Epicardial Fat
Thickness (EFT) was measured at end-diastole from the Parasternal long axis
(PLAX) views of three cardiac cycles on the free wall of the right ventricle on
echocardiography examination. Bivariate analysis was used to assess epicardial
fat thickness and presence of the coronary lesions using Independent Sample
T test. A diagnostic test was performed based on receiver operating curve
(ROC) analysis.

Results: Patients were diagnosed as CAD group group (n =150; 58.11 =
8.24 years) and non-CAD group (n = 50; 53.16 *= 9.78 years) based on
coronary angiogram result. Epicardial fat thickness was higher in subjects with
coronary lesions (3.62 * 1.03 mm) compared with subjects without coronary
lesions (1.55 = 1.10 mm) with p <0.001. Epicardial fat thickness = 2.835 mm
predict the presence of coronary lesion by 82% sensitivity, 86% specificity
and 88.9% accuracy based on the AUC value.

Conclusion: Abnormal epicardial fat thickness = 2.835 mm can be a good
diagnostic marker to detect the presence of coronary lesion.

(Indonesian ] Cardiol. 2020;41:199-205)

Keywords: epicardial fat thickness; coronary artery lesions; stable angina
pectoris

199



Indonesian Journal of Cardiology

Introduction

therosclerosis is well known as chronic
inflammation in arterial wall. It iniate and
propagate lesion formation in arterial wall
uch as coronary artery. Visceral adiposity
as impact of the sedentary life and high calory intake
was responsible to the proinflammation metabolic
profile and lead to this chronic inflammation. It process
through released proinflammatory cytokines by visceral
adipocytes and lead to systemic low grade inflammation.!
Epicardial adipose tissue was considered as true of
visceral adipocity of the heart because of several factors.
Epicarial adipose tissue predominantly with contain
preadipocyte, It have endocrine phenotype dominant
than mature adipocyte. Furthermore, epicardial adipose
tissue have same origin as abdominal visceral adipose
tissue. Both of it have arise from splanchinopleuric
mesoderm origin embryologically. Epicardial adipocyte
got blood circulation from microbranchs of coronary
arteries and there was no any structure or fascia which
separated epicardial adipose tissue to the cardiomyocyte
and coronary artery. Based on aforementioned, the
proinflammatory cytokines that released by epicardial
adipocytes can impact directly to the coronary artery via
vasocrine and paracrine.” Nagy E ez a/ proved that in
patients with coronary artery patients, their epicardial
adipose tissue have increase of proinflammatory
mediator like (Interleukin-6, TNFE-, interleukin-18,
monocyte chemoattractant protein-1 (MCP-1)), macrofag,
limphocytes and basophile than subcutaneous adipose
tissue.’

Methods

This study was with
crossectional comparative design. First group was
subject with coronary lesion, and second group was
without coronary lesion. This study was conducted at
the integrated Heart Services Installation RSUP Dr. M.
Djamil Padang from August 2019-February 2020.

Subject of this study was all of the patient who
were diagnosed as stable angina pectoris and underwent
elective coronary angioplasty. Inclusion criteria were
patient with normal breathing pattern, and normal
sinus rhythm. Exclusion criteria were patient with
severe valves disease, intracardiac defect, pericardial

analytic observational
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effusion, left pleural effusion, suboptimal echo window,
and history of coronary stenting.

Sampling was done by convenience sampling. All
of subject underwent transthoracal echocardiography
by echomachine. Epicardial fat thickness was measured
at parasternal long axis (PLAx) view, in left lateral
decubitus position, in line with aortic valve as a marker
of cursor beam, in end-diastolic phase. Measurement
was done three times and the average of the value was
taken as final result.*

Coronary lesion was defined as stenosis of
epcardial coronary vessel > 20%.> Lesion was measured
independently by coronary angiography operator and
blind with the echocardiography result.

Results

Patients were diagnosed as CAD group group (n
=150) and non-CAD group (n = 50) based on coronary
angiogram result.

Based on table 1 it was known that there were
statistically significant differences on variables of age, sex,
smoking, menopause, waist circumference, epicardial
fat thickness and administration of antiplatelet and
long-acting nitrate therapy between the coronary lesion
group and without coronary lesion (p <0.05 ).
the heterogeneity of  subjects
characteristics of coronary lesions using the Mantel-
Haenszel test on discrete data and the Levene test
on continuous data to see uniformity. There were no
confounding variables between study groups. Based on
the heterogeneity assessment of the characteristics of

Assessment

respondents with coronary lesions, age, sex, body mass
index, waist circumference, epicardial fat thickness, and
each drug therapy are homogeneous. Meanwhile risk
factor variables were heterogencous between groups
with lesions and no lesions. So it can be said that
cardiovascular risk factors such as smoking, dyslipidemia,
diabetes, hypertension, menopause, family history can
be confounding factors in this study after heterogeneity
data testing.

The cut off point value of the optimal sensitivity
and specificity line can be seen in Table 2.

Based on table 2 it was known that the cut off point
epicardial fat thickness predicting the determination of
coronary lesions in stable angina pectoris patients was at
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Table 1 Baseline Characteristic Subjects
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Groups
Variables CAD Non-CAD P value
(n=150) (n=50)

Age (year), mean+SD# 58.11+8.24 53.16+£9.78 0.001 b*

Sex, n (%)# <0.001a*
Male 116 (77.3) 21 (42.0)

Female 34 (22.7) 29 (58.0)
Risk factors, n (%)
Family history 8 (5.3) 6 (12.0) 0.119a
Smoker 84 (56.0) 15 (30.0) 0.003 a*
Dyslipidemia 57 (38.0) 15 (30.0) 0.395 a
Total cholesterol, Me (Min-Max) 178.5 (93-312) 167 (91-226) 0.055¢
Trigliserida , Me (Min-Max) 138.5 (32-365) 112 (56-260) <0.001c*
LDL, Me (Min-Max) # 115 (47-219) 102 (44-169) 0.073¢
HDL, Me (Min-Max) # 40 (25-76) 43 (21-88) 0.033c*
Hypertension 102 (68.0) 27 (54.0) 0.105 a
Menopause 29 (19.3) 18 (36.0) 0.027 a*
Diabetes 31 (20.7%) 7 (14.0) 0.405a

BMI (kg/m2), mean+SD# 25.45+2.97 25.22+3.68 0.649 b

BMI categories, n (%) 0.664a
Normoweight 30 (20) 13 (26)

Overweight 38 (25.3) 9 (18)
Obese I 72 (48) 24 (48)
Obese II 10 (6.7) 4 (8)

Waist circumference (cm), mean+SD# 95.18+8.82 87.53+10.73 <0.001 b*
Male# 96.29+8.42 92.57£12.05 0.085b
Female# 91.3749.19 83.89+8.06 0.001b*

Waist circumference categories
Male, n (%)# 0.010 a*

abnormal 90 (77.6) 10 (47.6)
normal 26 (22.4) 11 (52.4)
Female, n (%)# 0.006a*
abnormal 31 (91.2) 17 (58.6)
normal 3(8.8) 12 (41.4)

Epicardial fat thickness# (mm), mean+SD 3.62+1.03 1.55+1.10 <0.001 b*
Normoweight# 3.57+0.94 1.67¢1.13 <0.001b*
Overweight 3.46+1.11 1.26+0.46 <0.001b*
Obese I# 3.71+1.02 1.57+1.19 <0.001b*
Obese I1# 3.77+1.19 1.67+0.78 0.023 b*

Medical therapies , n (%)

Antiplatelet# 149 (99.3) 40 (80.0) <0.001 a*
ACE-I/ARB# 135 (90.0) 40 (80.0) 0.109 a
Beta blocker# 133 (88.7) 43 (86.0) 0.802 a
Statin# 150 (100.0) 40 (80.0) n/a
Isosorbide dinitrate# 31 (20.7) 6(12.2) 0.270 a
Long acting nitrate# 67 (44.7) 11 (22.0) 0.007 a*
CCB# 44 (29.3) 11 (22.0) 0.411a

X, significant with p value < 0.05
a, Chi-square test

b, Independent sample T test

nla, Not Available

¢ Mann-whitney test

#, data was homaogen after heterogeneity data test

Abnomal waist circumference: male > 90 cm, female > 80 cm

LDL (Low Density Lipoprotein); HDL (High Density Lipoprotein); BMI (Body Mass Index
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Table 2. cut-off values based on sensitivity and specificity of epicardial fat thickness predicting the determination of coronary

lesions in patients with stable angina pectoris

No Cut off Point Sensitivity 1 - Specificity Sensitivity Specificity
1 -0.33 1 1 1 0
2 0.835 0.993333333 0.68 0.993333333 0.32
3 1.165 0.98 0.5 0.98 0.5
4 1.5 0.96 0.3 0.96 0.7
5 1.835 0.94 0.24 0.94 0.76
6 2.165 0.906666667 0.22 0.906666667 0.78
7 2.5 0.886666667 0.16 0.886666667 0.84
8 2.835 0.82 0.14 0.82 0.86
9 3.165 0.72 0.14 0.72 0.86
10 3.5 0.573333333 0.12 0.573333333 0.88
11 3.835 0.4 0.1 0.4 0.9
12 4.165 0.28 0.04 0.28 0.96
13 4.5 0.18 0 0.18 1
14 4.835 0.113333333 0 0.113333333 1
15 5.165 0.06 0 0.06 1
16 5.5 0.033333333 0 0.033333333 1
17 5.835 0.02 0 0.02 1
18  6.165 0.006666667 0 0.006666667 1
19 7.33 0 0 0 1

ACE: angiotensin-converting-enzyme; TIMI: Thrombolysis in Myocardial Infarction; pPCI: primary percutaneous coronary intervention
*Bivariate analysis value that continue with multivariate linear regression analysis

8 point with a cut-off point of 2.835, the determination
of classification can be explained as follows:
a. Subjects with abnormal epicardial fat thickness,
if > 2.835
b. Subjects with normal epicardial fat thickness, if
<2.835
The accuracy of epicardial fat thickness predicting
the determination of coronary lesions in patients with
stable angina pectoris can be seen in Figure 4.2 below.
Figure 1. showed the value of the area under the
curve (AUC) in the ROC analysis known to be 88.9%,
it can be concluded the accuracy of the thickness of
epicardial fat in the determination of coronary lesions
in patients with stable angina pectoris included in the
category of good accuracy.

Discussion

Subjects with coronary lesions were found greater
in men and without coronary lesions were greater in
women. From statistical analysis, it was appropriate
with the benefits obtained (p <0.001). Cheng ez al
showed that men with typical angina have a greater risk
for coronary heart disease with more severe lesions than
women (19% vs11%, p <0.001).° A study involving
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Figure 1. Accuracy of Epicardial Fat Thickness Predicting
the Determination of Coronary Lesions in Stable Angina
Pectoris Patients

14.786 subjects in Finland showed men have a 3-fold
greater risk than women to get coronary heart disease
with five time mortality risk.”

The mean age of coronary lesion subjects in this study
was 58.11 + 8.24 and 53.16 + 9.78 years respectively

Indonesian | Cardiol ® Vol. 41, Issue 4 ® Oct - Dec 2020
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without coronary lesions, where the group with coronary
lesions had an older age, and was statistically significant
(p=0.001). It was similar with the results by Shemirani
H et al, in which subjects with coronary lesions had an
older age compared to subjects without coronary lesions
(59 + 10 p = 0.02 vs 54 + 8.6; p = 0.01).® Old age was
a cardiovascular risk factor that couldn't be modified .
This was related to the degenerative process that causes
a decrease of organ functional.’

Smoking were found to be statistically significant for
coronary lesions. This is associated with coronary lesions
in men was greater than women, because of smoking
habits. Smoking has a negative effect in the form of
decreased formation and bioavailability of nitric oxide,
activation of pro-inflammatory genes and an increase in
the component of oxidative stress that will lead into the
initiation and progression of atherosclerosis. "

In this study epicardial fat thickness from the
coronary lesion group was found to be significantly
thicker than the group without coronary lesions.
Similar results were obtained by some researchers such
as Teresa G et al. (5.39 + 1.75 mm vs. 4.00 + 1.67 mm
p <0.0001)" and Kamal D er a/ (7.4 + 1.3 vs 4.12
0.82 <0.001)" for the thick epicardial fat group with
and without coronary lesions in sequence. Nabati M ez
al. also found a higher TLE in the group with coronary
lesions compared to normal coronary (p <0.001, 95%
confidence interval).'® Research by Park JS e a/ found
higher epicardial fat thickness in patients with coronary
lesion groups compared without coronary lesions
without body mass index at BMI <27 kg / m2 and BMI
> 27 kg / m2 (3.5 vs. 1.5 mm, p <0.001 and 4.0 vs.
2.5 mm, p = 0.001, respectively).'* Meanwhile Teresa ez
al and Kamal ez a/ obtained higher values of epicardial
fat thickness in subjects without coronary lesions rather
than this study. This may be influenced by the race
variation.

Chaowalit ez al get different results, their study
found that there was no significant difference in the
mean thickness of epicardial fat in the group with
coronary lesions compared to without coronary lesions
(2.17 + 1.84 mm vs 2.45 = 1.72 mm, p 0.52)" This
was likely influenced by the number of samples without
coronary lesions in the study. they were relatively small
sample only 18 (12.9%) of 139 samples.

In this study, the cut-off points of epicardial fat
thickness in predicting coronary lesions was 2.835 mm,
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serving EFT <2.835 mm as a normal EFT and EFT >
2.835 mm as a thicker EFT. This result has a sensitivity
of 82%, a specificity of 86%, and has good accuracy
(88.9%) based on the AUC value. The sensitivity and
specificity of this study are good. Thus, epicardial fat
thickness with a cut point value of 2.835 mm can be
used as an aid in predicting the presence of coronary
lesions in patients with stable pectoral angina and in
a screening for coronary lesions in patients without
complaints of angina pectoris. One of a research which
has been using the same EFT assessment method shows
similar results in comparison to this study, including a
study by Faghihi ez a/, which obtained a cut-off value of
2.96 mm with a sensitivity of 83%, a specificity of 75%,
and an accuracy of 81%.' Furthermore, Eroglu ez al.,
obtained a cut-off value of 5.2 mm with a sensitivity of
85%, a specificity of 81%, and an accuracy of 91.4% ."7
El-Aziz et al., get a cut-off point value of 5.2 mm with a
sensitivity of 85%, a specificity of 81%, and an accuracy
of 91%.'®

These differences in cut-off points may be influenced
by racial differences between study populations,
given that epicardial fat thickness is also influenced
by racial differences."? A study by Faghihi er al., was
conducted in Iranian population, Eroglu ez al, in
Turkish population, and El-Aziz er al., in Egyptians.
However, until now there has been no large study
comparing differences in the thickness of epicardial fat
in different ethnicities. In general, the accumulation of
visceral fat is higher in white ethnicities compared to
black ethnicities.>"” Epicardial fat tissue is visceral fat
tissues of the heart which also seems to have the same
pattern as ethnic variations. A study from Willens HJ
found that epicardial fat thickness was higher in non-
Hispanic white ethnicity than African-American black
ethnicity (2.2 + 1.6 mm vs 1.3 + 1.2 mm, p <0.001.%
Epicardial fat tissue was higher in South Asian ethnicity
and Southeast Asia or East Asia compared to Caucasians
(103.2 + 41.7mm3, 110.8 + 36.9 mm3, 85.8 + 39.4
mm3; p = 0.006).”" The differences in epicardial fat
tissue deposits in various studies may be influenced by
genetic roles. the data should explain this, but a research
from Fox CS et al. found that out of 5487 multiethnic
patients taken from the large Framingham Heart
Study (FHS) and Multiethnic Study of Atherosclerosis
(MESA), there was a unique locus of 10198628 in the
TRIB2 gene (Tribbles) homolog 2 gene) associated with
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cardiac ectopic fat deposition, but not subcutaneous fat
depots or other visceral fat depots.

Another study by Kamal D ez al. depicted a cut-off
point value of 5.5 mm fat thickness with a sensitivity
of 98%, a specificity of 100%, and an accuracy of
99.2% based on the AUC value, p-value <0.001.'* The
sensitivity, specificity, and accuracy value by Kamal D ez
al. was higher than this study. This might be due to the
basic characteristics of patients in the study, in which
the group with coronary lesions had a significantly
higher body mass index compared to the group without
coronary lesions (35.98 + 4.31 vs 27.38 + 2.03, p
<0.001), in addition, those with coronary lesions also
have a higher metabolic syndrome condition than those
without coronary lesions (hypertension 88% vs 2% p
<0.001; diabetes 67% vs 0% p <0.001 and dyslipidemia
56% vs 0% p <0.001). This is supported by the study
of Jain S et al. who found the mean value of EFT in
diabetics with obesity significantly thicker than diabetic
subjects without obesity (10.2 mm and 5.92 mm; p
<0.001). The thickness of this epicardial fat increases
with increasing degrees of obesity (5.92 mm, 7.43 mm,
12.97 mm, 11.27 mm, and 13.8 mm for non-obese,
Grade I, II, III, and morbid obese, respectively, p;
0.001). They conclude that obesity is an independent
risk factor for epicardial fat deposition.* So the striking
difference in the basic characteristics between the two
groups in this study by Kemal D ez 4/. is what led to a
higher sensitivity and specificity results.

Study Limitation

This study was not adjusted to the age and sex,
considering the difficulty as age and male sex are
unmodifiable independent risk factors for coronary
artery disease events. However, after heterogeneity
testing, age and sex variables could already be removed
as confounding factors. Waist circumference could be a
confounding factor because it is significantly higher in
groups with coronary lesions, but it was removed as a
confounding factor based on the heterogeneity test. This
study still has another variable, namely cardiovascular
risk factors that still show heterogeneous data after the
heterogeneity test
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Conclusion

In This study we observe Male, old age, the increased
of waist circumference in both men and women, and
the consumption of long-term antiplatelet and nitrate
therapy are more common in patients with coronary
lesions. HDL levels, mean overall waist circumference,
mean waist circumference in women, mean overall
thickness of epicardial fat, mean thickness of epicardial
fat in normoweight, obese I and obese II were found
higher in patients with coronary lesions. We also observe
The cut-off value of epicardial fat thickness in this study
was 2.835 mm with a good sensitivity and specificity
value, and diagnostic ability.
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