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ABSTRACT

Introduction: hepatic steatosis (HS) has been previously considered as a valuable and long-established indicator
for evaluation of metabolic syndrome (MetS) and cardio-metabolic risks. Recently, epicardial adipose tissue (EAT)
has been proposed and up to be established to carry the same or more than of HS as regarding cardio- metabolic
risks. Hence, both of HS and cardiac steatosis coexist and interact with each other i.e. one reflects to theother. There
are little data assessing the associations of hepatic and epicardial fat in non-metabolic-syndrome Egyptian adults.
Objective: to evaluate the relationship between HS and EAT, and its relation to the components of metabolic
syndrome.

Patients and methods: We studied fifty HS patients accidentally discovered by abdominal ultrasound and fifty
healthy matched controls with normal fat content in the liver (without HS) by ultrasound for comparison. Both
groups underwent complete history taking, general examination, laboratory investigations and 2D transthoracic
echo Doppler study at baseline and 18 months thereafter only for patient’s group.

Results: this study showed that, there is a positive correlation between HS and EAT and metabolic syndrome. HS
and EAT are early and sensitive predictors for metabolic syndrome.

Conclusion: hepatic and epicardial fat are early and strong predictors of metabolic syndrome.

Keywords: hepatic and epicardial fat, metabolic syndrome.

INTRODUCTION While hepatic steatosis (HS) was considered
Recently, there is growing awareness thatthe as a traditional indicator of metabolic syndrome
behavior of the accumulated fat is completely (MetS), epicardial adipose tissue was proposed to
different from body compartment to another e.g. carry high cardiometabolic risk compared to general
excessive adipose tissue accumulation in the fat accumulation Bl Hence; both of HS and cardiac
subcutaneous, intramuscular, and retroperitoneal is steatosis coexist and interact with each other (One
considered a less metabolically harmful; i.e. less of reflects to the other i.e. epicardial fat reflects
insulin resistance, lipolysis rate, and steroidhormone intraabdominal visceral fat). Nowadays and in the
receptors, than those organ where specific (Ectopic) coming, both of HS and EAT becomes novel
fat accumulates and surrounds internal organs therapeutic target for MetS and cardiovascular risks
“visceral adiposity” [Central or truncal, hepatic, 61 such as high BP, coronary artery disease (CAD),
epicardial, and dorsocervical regions] ™1, dyslipidemia, carotid atherosclerosis, polycystic
Obesity leads not only to increased fat depots ovary syndrome (PCO), insulin resistance, and even
in classical adipose tissue locations, but also to type | DM associated with central obesity 1.
significant lipid infiltration within internal organs However, lipid accumulation in cardiac
“visceral adiposity” 121, myocytes is also an early sign of pathogenesis of
Different visceral fat compartments have diabetic cardiomyopathy [, Epicardial adipose tissue
several systemic effects and may play a role in the is a “novel” visceral fat depot with peculiar anatomic
development of both insulin resistance and and biochemical features [,
cardiovascular diseases. In the last couple of years Anatomically; EAT is a unique fat
special attention has been paid to the epicardial compartment, depot between the  visceral
adipose tissue (EAT), which can be quantified by pericardium and myocardium, sharing a common
non-invasive cardiac imaging techniques &I, embryologic origin (brown adipose tissue and
Non alcoholic fatty liver disease (NAFLD) splancho-pleuric mesoderm during embryogenesis)
is caused by the excessive accumulation of fat in the and strong genetic dependence with the visceral fat
liver and commonly associated with obesity and depot F1,
metabolic syndrome. NAFLD can be considered the EAT and the myocardium does not haveany
hepatic expression of the metabolic syndromel®. fascia separates, thereby sharing the same

microcirculation (branches of coronary arteries). By
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the adult age, the distribution of EAT is asymmetric,
as it settles at peri-vascular, inter-ventricular, and
atrioventricular grooves extending to the apex 1%,

Functionally, EAT has been recently
recognized as a highly active organ having a unique
source of huge number of protective and harmful
systemic effectors bioactive mediators e.g. pro-
atherogenic and pro-inflammatory adipocytokines
and chemokines e.g. adiponectin, transforming
growth factor 1, e-selectin, endothelin, and
fibroblast growth factor, as well as free fatty acids
(FFA), that may influence through endocrine,
paracrine and vasocrine effects [,

Peculiar adipokine (vaspin) and FFA are
linked to sympathetic over activity that influences the
autonomic nervous system of the heart and impairs
hyperemic stimulation of coronary artery flow
reserve in patients with NAFLD. EAT is the greatest
stores and release for FFA B,

It is well known that, high-sensitivity C-
reactive protein (hs-CRP) is a risk marker for
coronary artery disease, and Ouchi and his colleagues
described a strong negative association between
adiponectin and hs-CRP, both in plasmaand in the
adipose tissue of patients with atherosclerotic
coronary disease 12,

It has been proposed that; the EAT could act
as a physiological buffer that protects the heart
against cardio-lipotoxicity generated by FFA. Liang
et al, reported that, differences in right
atrioventricular groove EAT thickness can help
differentiate the inflammatory status of obese non-
diabetic men with MetS 41,

Both cardiac and hepatic steatosis are
measured (Quantified) by ultrasound; a simple and
readily available, valid, rapid, inexpensive, most
convenient, non-invasive and real method used in
clinical practice for assay of ectopic fat accumulation.
Computed tomography (CT), or particularly magnetic
resonance imaging (MRI) was considered the gold
standard way to detect and quantify epicardial fat.
However, it is difficult to measure adipose tissue
using CT or MRI because of cost-effectiveness, the
application of radiation, and the use of contrast media.
In addition, the using echois advantageous because
other cardiac  parameters can be achieved
simultaneously 241,

SUBJECTS AND METHODS

Subjects:

Fifty (HS) patients (25 men aged between 28-57
years and 25 women aged between 26-52 years) with

O
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mean age 42.30+7.28 years, accidentally discovered

by abdominal ultrasound, were enrolled in the study.

Fifty healthy matched controls (25 men aged between

28-51 years and 25 women aged between 27-55

years) with mean age 40.96+6.83 years, with normal

fat content in the liver by ultrasound forcomparison.

All patients enrolled in the study were from outpatient

clinic of Bab-Elsharyia University Hospital, Cairo,

Egypt.

The study started from the beginning of February

2017 to the end of September 2018.

Exclusion criteria:

One or more of the clinical or investigational criteria

of metabolic syndrome and International Diabetes

Federation (IDF) risk factors for type 2DM:

Central (visceral) obesity; Waist circumference

(WC) > 102 cm in men and 88 cm in women.

BMI; > 25 Kg/m2

Blood pressure (BP) > 140/85 mmHg or on

antihypertensive treatment.

Prediabetes; Fasting blood sugar (FBS) 100 -125

mg/dl, 2 hours postprandial blood sugar (2h-PPBS)

140-200 mg/dl and/or Hb Alc 5.7- 6.4%.

Serum lipid abnormalities; hypertriglyceridemia,

triglycerides (TG) > 150 mg/dl, and/or HDLc < 50

mg/dl.

Acanthosis nigricans.

Habitual physical inactivity and sedentary life.

Polycystic ovary (PCO); Diagnosed through one or

more of; concurrent history, clinical

“oligomenorrhea, amenorrhea and/or owvulatory

dysfunction”, ultrasonography and/or biochemical

hyperandrogenism.

Hyperuricemia; serum uric acid > 6 mg/dl in men and

>5 mg/dl in women.

Drug that would be able to affect metabolic variables

(e.g. glucocorticoids, anticonvulsants, hypolipidemic

agents and oral contraceptives), smoking, or modest

to severe alcoholic history.

Current or past history of evidenced

endocrinopathies, chronic cardiovascular,

respiratory, or hepatic diseases other than steatosis

(with negative HCV-Ab and HBSAQ).

Exclusion criteria for controls were the same as that

for patients.

Methods:

All participants were subjected to the following:

e Approval of the ethical committee of Al-
Azhar Faculty of Medicine was obtained.

e Written informed consent before enrollment.
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A detailed history and physical examination: A brief
medical history was taken to gather demographicdata,
such as age, sex, and associated personal and family
background. Weight and height were measured with
the participants wearing only their underwear. BMI
was calculated as weight in kilograms divided by
height in meters squared. Using the IDF criteria, WC
(in centimeters) was measured at its narrowest part of
the body midway between the underside of the lowest
rib and the iliac crests with subjects standing.
BP was taken after at least 10 minutes of rest, using
the auscultation method through a standard mercury
sphygmomanometer. Three measurements were
performed, and the average of the BP measurements
was calculated.
Laboratory investigations including: FBS, 2hPPBS,
HbAlc, lipids profiles after a 12-hr overnight fast
(T.Ch.,, TG, LDLc, and HDLc), albumin/creatinine
ratio, serum uric acid, liver enzymes, High-
sensitivity C-reactive protein (hs-CRP).
Abdominal ultrasound (U/S): All participants
underwent abdominal U/S to assess HS using an
Acuson Sequoia (Siemens, Mountain View, CA) with
a convex probe (2.5-5 MHz). HS was assessed by
gualitative visual scoring on a scale of 0-3(0 =
absent, 1 = mild, 2 = moderate, and 3 = severe) on the
basis of an [Abnormally intense, hyperechoic
echogenicity of the hepatic parenchyma compared
with the kidneys, blurring of blood vessel structures,
and deep attenuation of the ultrasonic beam].
Echocardiographic measurement of epicardial fat
thickness  (EFT):  Standard  two-dimensional
echocardiography was performed in all participants
using a 2.5 - 3.5 MHz transducer.
Interventricular septal wall thickness
posterior wall thickness, dimension of the left

and

RESULTS

Table (1): Demographic data of patients’ and control groups.

ventricle (LV) cavity, and the LV mass index were

assessed according to the criteria of the American

Society of Echocardiography.

e Definition of EFT was considered as the echo-
free space (hypoechoic space) between the
visceral layer of the pericardium and the outer
wall of the myocardium anterior (vertical) to the
right ventricular free at end-systole in three
cardiac cycles’ image in the left lateral decubitus
position according to previous methods.

e Mean EFT overlying the right ventricle was
calculated as average from the parasternal long
axis and short axis views, which allows for the
most accurate measurement. Because EFT
measurement might be inconsistent with
measurement locations. Two settings of
echocardiographic at different time (Not more
than one week) in some of cases.

o If measurements by the two-setting differed by
>5% for any of the variables, the patient was not

included; if the difference was <5%, the
measurements were averaged.
e The pervious laboratory and radiological

parameters assayed at the base line for all
participants and 18 months thereafter only for
the cases.

o All participants in the case group were followed
regularly throughout the study. A number of
cases discontinued the follow up and therefore
excluded with a final 50 cases completed the
study.

Statistical analysis

The following statistical tests and parameters
were used: mean + standard deviation (SD), the
student’s t-test to compare means, and the chi-squared
test to compare frequencies.

Demographic data Patients (n=50) Control (n=50) -value
Gender

Male 25 (50.0%) 25 (50.0%) 50,05
Female 25 (50.0%) 25 (50.0%) '
Age (years) 42.30£7.28 40.9616.83 5005
MeanzSD 26-57 27-55 '

p-value >0.05 NS

This table shows no statistically significant difference between groups according to demographic data.
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Table (2): Comparison of U/S data between baseline and after 18 months in patient’s group.

U/S degree of HS At baseline After 18 months p-value

I (Mild) 10 (20.0%) 5 (10.0%)

I (Moderate) 30 (60.0%) 18 (36.0%) <0.05*
Il (Severe) 10 (20.0%) 27 (54.0%)

*p-value <0.05 S

This table shows statistically significant difference between baseline and after 18 months according to U/S.

Table (3): Comparison between patients’ and control groups regarding the EFT at baseline.

EFT at baseline Patients (n=50) Control (n=50) p-value
Normal (<5 mm) 11 (22.0%) 50 (100.0%)

Moderate (5 - 7 mm) 33 (66.0%) 0 (0.0%) <0.001**
Marked (> 7 mm) 6 (12.0%) 0 (0.0%)

**p-value <0.001 HS

This table shows highly statistically significant difference between the patients’ and control groups according to

EFT at baseline.

There was a high significant difference between both groups regarding EFT, and significant difference regarding
total cholesterol and LDLc. While there was no statistical difference between both groups as regard the other
variables as illustrated in table (4).

Table (4): Comparison between patients’ and control groups regarding the laboratory and clinical data at the

baseline.
Variable Patients (n=50) Control (n=50) p-value
FBS (mg/dl) 83.50£8.03 82.10+7.26 >0.05
2h PPBS (mg/dl) 118.82+13.70 115.30+12.16 >0.05
Hb Alc % 4.96+0.33 4.88+0.24 >0.05
TG (mg/dl) 123.18+17.09 120.14+16.49 >0.05
T.Ch. (mg/dl) 163.24+17.24 154.72+19.45 <0.05*
HDLc (mg/dl) 55.82+4.37 56.40+4.35 >0.05
LDLc (mg/dl) 82.78+18.19 74.29+12.02 <0.05*
Alb./Creat Ratio (mg/gm creat.) 19.22+3.50 18.76+3.80 >0.05
Uric Acid (mg/dl) 4.68+1.24 4.73£1.02 >0.05
ALT (U/L) 26.50+4.63 25.16+4.91 >0.05
AST (U/L) 27.16+7.34 25.06+7.29 >0.05
Hs-CRP (mg/dl) 2.89+0.83 2.75+£0.58 >0.05
Systolic BP (mmHg) 120.50+5.65 120.40+5.88 >0.05
Diastolic BP (mmHg) 75.90+3.74 75.40+3.76 >0.05
BMI (Kg/m?) 21.72+1.71 21.15+1.50 >0.05
WC (cm) 87.58+8.27 86.70+7.69 >0.05
EFT (mm) 5.50+1.13 3.39+0.75 <0.001**

p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS

This table shows statistically significant difference between the patients” and control groups according to

T.C., LDLcand EFT.
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MW Patients ® Control

100.00% -
50.00% -
0.00% -
Normal Moderate Marked
EAT baseline

Fig. (1): Bar chart between patients’ and control groups according to EFT at baseline.

The same variables were repeated only for the patients’ group after 18 months and the results were
compared to their baseline results. The U/S grading of HS between the baseline and after 18 months follow up in
the patients’ group were compared and showed a significant difference as showed in table (2) and figure (3).

Also, there was a significant difference regarding the FBS, HbAlc, TG, uric acid, systolic and diastolic BP,
WC and EFT when the baseline results were compared to the follow up results in the patients’ group as demonstrated
in tables (5 and 6) and illustrated in figure (1 and 2). The remaining variables showed no statistical difference as
demonstrated in table (5).

Table (5): Comparison between the laboratory and clinical data in the patients’ group at baseline and after 18 months.

Variable At baseline After 18 months Diff. p-value
FBS (mg/dl) 83.50+8.03 98.30+15.66 14.8 <0.001**
2h PPBS (mg/dl) 118.82+13.70 124.72+17.93 5.9 >0.05
Hb Alc % 4.96+0.33 5.33+0.58 0.37 <0.001**
TG (mg/dl) 123.18+17.09 154.62+34.15 31.44 <0.001**
T.Ch. (mg/dI) 163.24+17.24 167.52423.78 4.28 >0.05
HDLc (mg/dl) 55.82+4.37 52.02+6.86 -3.80 >0.05
LDLc (mg/dl) 82.78+18.19 84.58+3.94 1.79 >0.05
Alb./Creat Ratio (mg/gm creat.) 19.22+3.50 20.88+1.98 1.66 >0.05
Uric Acid (mg/dI) 4.68+1.24 5.86+1.42 1.18 <0.001**
ALT (U/L) 26.50+3.63 31.36+1.26 4.86 >0.05
AST (U/L) 27.16+334 30.58+4.63 3.42 >0.05
Hs-CRP (mg/dl) 2.89+0.83 3.61+0.20 0.72 >0.05
Systolic BP (mmHg) 120.50+5.65 123.10+5.70 2.6 <0.001**
Diastolic BP (mmHg) 75.90+3.74 77.20+3.80 1.3 <0.001**
BMI (Kg/m?) 21.72+1.71 22.14+1.83 0.42 >0.05
WC (cm) 87.58+8.27 96.46+10.84 8.88 <0.001**
EFT (mm) 5.50£1.13 6.40+1.30 0.9 <0.001**

p-value >0.05 NS; **p-value <0.001 HS

Table (6): Comparison between baseline and after 18 months according to EAT in patients’ group.

EFT At baseline After 18 months p-value
Normal 11 (22.0%) 7 (14.0%)
Moderate 33 (66.0%) 22 (44.0%) <0.05*
Marked 6 (12.0%) 21 (42.0%)

x%: Chi-square test; *p-value <0.05 S
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™ Baseline

™ After 18 months
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Fig. (2): Bar chart between baseline and after 18 months according to EFT in patients’ group.
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Fig. (3): Bar chart between baseline and after 18 months regarding
the degree of HS by U/S in patients’ group.

Correlation study between EFT and the other
variables at baseline and after 18 months wasdone
(As illustrated in table 7) and revealed the
following:

Positive and significant correlation between EFT at
baseline with FBS, 2h PPBS, HbAlc, TG, T.Ch,,
LDLc, HDLc, Alb./Creat Ratio, ALT, AST, BMIland
WC.

No correlation with uric acid hsCRP and systolic and
diastolic BP.

Positive and significant correlation between EFT
after 18 months with FBS, 2h PPBS, Hb Alc, TG,
T.Ch., LDLc, HDLc, Alb./Creat Ratio, ALT, AST,
Hs-CRP, diastolic BP, BMI and WC.

No correlation with uric acid and systolic BP.

A similar correlation study between U/S degree of
HS and the other variables at baseline and after
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18 months was done (As illustrated in table 8)and
revealed the following:

o Positive and significant correlation between U/S
at baseline with FBS, 2h PPBS, Hb Alc, TG,
T.Ch., LDLc, Alb./Creat Ratio, ALT, AST,
systolic BP, BMI and WC.

¢ No correlation with uric acid hsCRP and diastolic
BP.

o Positive and significant correlation between U/S
after 18 months with FBS, 2h PPBS, Hb Alc, TG,
T.Ch., LDLc, Alb./Creat Ratio, ALT, Diastolic
BP, BMI and WC.

e No correlation with uric acid, AST, hsCRP and
systolic BP.

The correlation between EFT and U/S degree
of HS both at baseline and after 18 months showed
positive and significant correlation as illustrated in
table (9) and in the scatter plot figures
(4) and (5).
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Table (2): Correlation between EFT with all parameters, using Pearson Correlation Coefficient in patients group.

EFT

Parameters At baseline After 18 months

r p-value r p-value
Age (years) -0.044 >0.05 -0.084 >0.05
FBS (mg/dl) 0.539 <0.001** 0.457 <0.001**
2h PPBS (mg/dl) 0.484 <0.001** 0.406 <0.001**
Hb Alc % 0.506 <0.001** 0.504 <0.001**
TG (mg/dl) 0.500 <0.001** 0.602 <0.001**
T.Ch. (mg/dl) 0.504 <0.001** 0.424 <0.001**
HDLc (mg/dl) -0.515 <0.001** -0.321 0.013*
LDLc (mg/dl) 0.507 <0.001** 0.382 0.007*
Alb./Creat Ratio (mg/gm creat.) 0.425 0.002* 0.444 <0.001**
Uric Acid (mg/dl) 0.144 >0.05 0.213 >0.05
ALT (U/L) 0.445 <0.001** 0.385 <0.001**
AST (U/L) 0.368 0.009* 0.287 0.024*
Hs-CRP (mg/dl) -0.066 >0.05 0.317 0.038*
Systolic BP mmHg 0.268 >0.05 0.236 >0.05
Diastolic BP mmHg 0.083 >0.05 0.332 0.018*
BMI Kg/m? 0.445 <0.001** 0.395 0.004**
WC (cm) 0.769 <0.001** 0.856 <0.001**

r-Pearson Correlation Coefficient
p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS

Table (3): Correlation between U/S degrees of HS with all parameters, using Pearson Correlation Coefficient in
patients’ group.

U/S degrees of HS

Parameters At baseline After 18 months

r p-value r p-value
Age (years) -0.009 >0.05 -0.102 >0.05
FBS (mg/dl) 0.486 <0.001** 0.435 0.002*
2h PPBS (mg/dl) 0.357 <0.05* 0.374 0.008*
Hb Alc % 0.419 <0.05* 0.448 <0.001**
TG (mg/dl) 0.436 <0.05* 0.541 <0.001**
T.Ch. (mg/dI) 0.398 <0.05* 0.366 0.009*
HDLc (mg/dl) -0.351 <0.05* -0.260 0.041*
LDLc (mg/dl) 0.380 <0.05* 0.322 0.014*
Alb./Creat Ratio (mg/gm creat.) 0.305 <0.05* 0.354 0.012*
Uric Acid (mg/dl) 0.080 >0.05 0.159 >0.05
ALT (U/L) 0.427 <0.05* 0.298 0.024*
AST (U/L) 0.361 <0.05* 0.213 >0.05
Hs-CRP (mg/dl) -0.077 >0.05 0.212 >0.05
Systolic BP mmHg 0.339 <0.05* 0.248 >0.05
Diastolic BP mmHg 0.128 >0.05 0.331 0.019*
BMI Kg/m? 0.370 <0.05* 0.304 0.019*
WC (cm) 0.680 <0.001** 0.745 <0.001**

r-Pearson Correlation Coefficient , p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS
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Table (4): Correlation between U/S degrees of HS with EFT, using Pearson correlation coefficient in patients’
group.

U/S- baseline U/S- after 18 month
] r 0.918 0.798
EFT at baseline p-value <0.001** <0.001**
r 0.838 0.930
EFT after 18 months p-value <0.001%* <0.001**

r-Pearson Correlation Coefficient
**p-value <0.001 HS

3.007

2007 O 00@000 000

UIS- Baseline

1.007 Q0

T T T T T
8.00

T
3.00 4.00 5.00 5.00 7.00
EAT-Baseline

Fig. (4): Scatter plot between EFT at baseline and U/S degree of HS at baseline.

3.00

200 o o O 0Q QOo0 00 O

U/S-after 18 months

1.00— (s =)

T T T T
3.00 4.00 5.00 6.00 T.00 8.00 9.00

EFT-after 18 months
Fig. (5): Scatter plot between EFT and U/S degrees of HS after 18 months.
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DISCUSSION

Our study revealed a high significant difference
between EFT in the patients’ group and the control
group. Moreover, there was a high significant positive
correlation between EFT and degrees of HS in the
patients’ group both at baseline and after 18 months
follow up that strongly supports the co-existence of
both variables.

Also, there was a significant positive
correlation between EFT and some components of
MetS that developed after follow-up of the patients’
group.

Many studies done to determine the
association of EAT and HS with the components of
MetS. In an earlier study by lacobellis ! who
reported that, the EAT thickness of 9.5 and 7.5 mm
maximize the sensitivity and specificity to predict
MetS in men and women respectively. Median values
of 9.5 and 7.5 mm should be considered the threshold
values for high-risk echocardiographic EAT
thickness in white men and women while the control
group showed 4.0 + 0.1 mm.

In concordance with our results, multiple
studies conducted by Kaya et al., ), Torres et al. I'!
and Wang et al. ™ concluded that EAT values
(measured either echocardiographically or by CT)
were linked to anthropometric and clinical metabolic
syndrome and can be used for predicting components
of MetS.

Of the same view, in a meta-analysis by
Rabkin ® EAT was 7.5 + 0.1 mm in thickness in
the MetS patients compared to 4.0 £ 0.1 mm in
controls, and in another meta-analysis conducted by
Pierdomenico et al. !, using 2027 subjects (1030 of
them with MetS) revealed that EAT mass of these
patients was significantly thicker than that of controls
suggesting the strong association between the
echocardiographic evaluation of this tissue and the
clinical and anthropometric components ofMetS.

Similarly; Malavazos et al. ©! reported that
EAT thickness was significantly higher (9.760 vs.
8.607 vs. 7.561 mm, P<0.01) in subjects with (severe
NAFLD) than those with (moderateNAFLD) and no
liver steatosis (no NAFLD) respectively.

Our results also correspond to those of
Marcos et al. *® which showed some EAT thickness
values to have a greater significance in the MetS
group than in the control group (5.69 + 1.12 vs. 3.52
+ 0.80 mm, p = 0.0001). When comparing the
biochemical variables between participants; the
MetS study group revealed significantly higher
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plasma levels of FBS (p = 0.005), basal insulin (p =
0.0001), non-HDL-c (p = 0.002), triglycerides (p =
0.0001), TG/HDL-c ratio (p = 0.0001), and hs-CRP
(p = 0.0001), as well as lower plasma levels of HDL-
¢ (p = 0.001) than the control group.

In agreement with our results, lacobellis et
al. *° entered EAT thickness, WC and BMI, in a
multiple regression analysis to predict ultrasound
measured liver steatosis; the dependent variable. EAT
thickness was the best independent correlate of liver
steatosis. Moreover, when patients were stratified by
the ultrasound score those with severe fatty liver
infiltration presented with the highest amount of
cardiac fat accumulation. Because it can be difficult
to measure abdominal adipose tissue, it may be more
efficient to determine these risk factorsby measuring
EFT. So, they suggested that epicardial fat is a good
predictor of liver steatosis in obese subjects.

Kyoung et al. @ also suggested that
echocardiographic EAT is a better predictor of
ultrasound-measured NAFLD in MetS than BMI or
WC and is associated with MetS. Hence, it can be a
predictor of other cardiometabolic diseases.

The association between EAT, metabolic
and clinical variables, ultrasonographic steatosis
grades and FLI are reported by Fracanzani et al. 2!
and found that age, male gender, BMI, diastolic B.P.,
the degree of ultrasonographic steatosis, FLI were
independently associated with EAT. They concluded
that, in patients with HS, EAT is associated with the
severity of liver and vasculardamage besides with the
known metabolic risk factors.

In addition, a previous study by Katsiki etal.
221 have shown that EAT is increased inhypertensive
individuals, PCO, type 2 diabetesmellitus (DM), and
even type 1 (DM) associatedwith central obesity.

Our study results also revealed a positiveand
significant correlation between EFT and FBS, 2h
PPBS, HbAlc, TG, T.Ch,, LDLc, HDLc,
Alb./Creat Ratio, ALT, diastolic BP, BMI and WC,
while no correlation with uric acid, AST, hsCRP and
systolic BP was found.

The above described results are also coincide
with the results of Dilek et al. ?*' and Fernandez et al.,
241 that concluded that; Highly significant correlation
between degree of EATthickness with both systolic
and diastolic BP and thelevels of FBS, BMI, WC,
HS, insulin level, LDLc,
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TG, and transaminases, but no correlation with
HDLc.

In quite agreement with our results, Marcos
et al. ™ revealed that EAT showed a statistically
significant positive correlation with BMI (r = 0.661;
p = 0.0001); WC (r = 0.664; p = 0.0001), systolic BP
(r = 0.607; p = 0.0001), and diastolic BP (r = 0.447;
p =0.0001). Also, It showed a statistically significant
positive correlation with insulin plasma levels (r =
0.505; p = 0.0001), TG/HDL-c ratio (r = 0.447; p =
0.0001), and non-HDL-c (r = 0.353; p =
0.07) ; and a statistically significant negative
correlation with plasma concentrations  of
adiponectin (r = 0.499; p = 0.0001). There was no
correlation between hs-CRP and EAT thickness.

Of the same view, Lai et al.  reported a
positive correlation between EAT and fasting
glucose, insulin resistance, and alanine transaminase
levels. Wang et al., ?®! also, found a strongcorrelation
between fasting plasma glucose and EAT measured
with CT or echocardiography.

Kankaanpaa et al. " showed that, EAT
(measured with MRI), and the degree of HS were
correlated  with  abdominal  adiposity and
hypertriglyceridemia.

Although hyperuricemia has been suggested
as an independent risk factor for NAFLD, Sirota et al.
28] did not explore any relationship between
epicardial fat and uric acid in subjects with NAFLD.

Similar to our results, Dicker et al.
conducted a study in non-obese subjects, and reported
that EAT thickness > 2.4 mm is associated with an
increased risk of high BP (odds ratio 1.39; 95% CI.
1.033-1.992).

This result coincides with that of the studyby
Huseyin et al., B% who concluded that, EFT over
> 5.5 mm predicts newly diagnosis hypertension with
63% sensitivity and 84% specificity; and with that of
Eroglu et al. ®Y who previously reported a cutoff
value of EAT over the 0.7 cm related the severity of
hypertension.

Also our results corresponds to that of a
meta-analysis by Rabkin [, evaluating the
relationship between epicardial fat, indices of obesity
and MetS, demonstrated that, EAT thickness
significantly correlated independently with each of
the components of MetS (Systolic BP, HDL-c, fasting
glucose), however, unlikely to our results, the
magnitude of this relationship was considerably and
significantly lower than that between epicardial fat
and BMI.
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On the contrary to our results, Aydin et al.
[ evinced no independent relationship between
EAT thickness and TG/HDL-c ratio.

CONCLUSION

1- There is strong correlation between HS and
EFT. HS is a good predictor for EFT.

2- HS and EFT are early and strong predictor of
MetS and cardiovascular risk.

3- BMI and WC alone aren’t early and sensitive
enough, as the HS and EFT, for prediction of
MetS.

RECOMMENDATIONS

We believe that the combined assessment of
HS and EFT, have the potential for immediate clinical
application as they are easy and applicable indaily
practice.
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