Zagazig University Medical Journal

www.zumj.journals.ekb.eg

https://doi.org/10.21608/zumj.2025.353867.3804

Manuscript ID: ZUMJ-2501-3804

Volume 31, Issue 4, April . 2025

DOI: 10.21608/zumj.2025.353867.3804

ORIGINAL ARTICLE

Evaluation of the Frequency of Non-Alcoholic Fatty Liver Disease Among
Coronary Heart Disease Patients

Abeer H. Abdelkader!, Naglaa A. Abdelwahab', Hisham S Roshdy? Doaa I. Elsayed"

Moustafa H. Elshamy*

'Department of Gastroenterology, Hepatology and Infectious Diseases, Faculty of Medicine,

Zagazig University, Egypt.

Department of Cardiology, Faculty of Medicine, Zagazig University, Egypt

“Corresponding author:
Doaa I. Elsayed

Email:
Khaleddoaa095@gmail.com

19-01-2025
29-01-2025

Submit Date
Accept Date

ABSTRACT
Background: Nonalcoholic fatty liver disease (NAFLD) is the most
common form of chronic liver disease and cardiovascular complications
account for about 40% of total deaths in NAFLD. Evaluation of the link
between NAFLD and ischaemic heart disease helps in better management
of NAFLD patients and reduction of coronary heart disease complication.
This study targets detection of the link between NAFLD and coronary
heart diseases, also provides better management of non-alcoholic fatty
liver disease patients and helps reduction of cardiovascular complications
in these patients.
Methods: 84 patients with coronary heart disease were evaluated with
routine investigation (CBC, liver function tests, ESR. Lipid profile), BMI,
abdominal ultrasound, echocardiography with estimation of wall motion
score index of left ventricle, and fib 4 evaluation of liver fibrosis. Results:
The severity of cardiac hypokinesia and liver fibrosis were directly
proportionate to the severity of liver steatosis.
Conclusion: NAFLD is commonly associated with coronary heart disease
and the severity of NAFLD detected by ultrasonography is strongly
related to the severity of coronary arteries obstruction.
Keywords: NAFLD; coronary heart disease; wall motion score index

INTRODUCTION
on-alcoholic ~ fatty  liver  disease
(NAFLD) is one of the most prevalent

chronic hepatic disorders influencing about
15-30% of the general population [1].
Environmental changes and adverse feeding
practices made the prevalence of these
disorders rising globally [2].

Simple steatosis, nonalcoholic steatohepatitis
(NASH) and fibrosis are all included in the
broad category of nonalcoholic fatty liver
disease (NAFLD) [3].

Even though at least 40% of mortality in
NAFLD are attributable to cardiovascular
disease (CVD), liver-related complications
are important causes of death in this
condition. NAFLD, irrespective of
conventional risk factors, is a risk factor for
CVD [4].
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The leading cause of death worldwide is
coronary artery disease (CAD), which
includes myocardial infarction, unstable
angina, and stable angina. Numerous risk
factors, including age, gender, diabetes,
hypertension, obesity, hyperlipidemia, and
tobacco use, have been identified. Every risk
factor is commonly linked to metabolic
syndrome [5,6].

Type 2 diabetes mellitus, obesity,
dyslipidemia, hypertension, and insulin
resistance are all linked to steatotic liver
disease, it represents a new metabolic
syndrome component [7].

The implications of nonalcoholic fatty liver
disease and nonalcoholic steatohepatitis are
important because of their high frequency in
the general population and their contribution
to the risk of coronary artery disease [8].
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METHODS
Between December 2022 and June 2024, 84
patients with coronary heart disease who were
inpatients and outpatients in the cardiology,
hepatology, gastroenterology, and infectious
diseases departments of Zagazig University
Hospitals in Zagazig, Egypt, were presented
in this cross-sectional study. Every patient
provided written informed permission, and
Zagazig University IRB #9587/ 14-6-2022
approved the study.
Inclusion criteria were the study comprised
adult patients with coronary heart disease who
had been diagnosed by history, clinical
examination, electrocardiogram,
echocardiography, and coronary angiography.
Exclusion criteria were patients with
hepatocellular cancer, heart failure, alcoholic
hepatitis, autoimmune hepatitis, or persistent
HBV and HCV were not included.
Patients’ assessments
Every patient in the current study underwent a
thorough clinical examination and medical
history. (CBC), biochemistry (ALT, AST
albumin,  bilirubin, prothrombin  time),
random, fasting, postprandial blood glucose,
and glycosylated hemoglobin (HbA1C) are
examples of routine laboratory tests.
The lipid profile is composed of triglycerides,
total cholesterol, low-density lipoprotein and
high-density lipoprotein .
Body mass index; weight in kilograms by
height in square meters. Overweight when
BMI was >25 and <30 kg/m? and Obesity
was diagnosed when BMI was >30 kg/m?[9]
(Table 1).
Scoring of fibrosis by FiB4 [11] (Table 2).

age (years)xAST(U/L)

FIB 4= platelet count(102)/L) x VALT (U/L)

Echocardiography and calculation of wall
motion score index

As part of the standard of care, a transthoracic
echocardiography was conducted by a cardiac
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specialist. A 17-segment model was used to
analyze the left ventricular (LV) regional wall
motion scores(12) Segmental investigation of
wall motion score using transthoracic
echocardiography. The following are the LV
segments: 1 stands for the basal anterior, 2 for
the basal anterior septum, 3 for the inferior
septum, 4 for the basal inferior, 5 for the basal
inferolateral, 6 for the basal anterolateral, 7
for the mid-anterior, 8 for the mid-anterior
septum, 9 for the mid-inferior septum, 10 for
the mid-inferior, 11 for mid-inferolatral, 12
for the mid-anterolateral, 13 is the anterior
apex, 14 is the septal apex, 15 is the inferior
apex, 16 is the lateral apex and 17 is the apex.
Individual segments were scored as follows

1= normal or hyperkinetic

2= hypokinesia (reduced thickening)

3= akinesia absent or negligible
thickening, e.g., scar)

4=dyskinesia (systolic thinning or
stretching, e.g., aneurysm)
The wall motion score index (WMSI)
summation of the scores of all individual
segments and the result is divided by the
number of  segments. The final result
represents the average score for all left
ventricular segments.
Statistical analysis
SPSS (Statistical Package for Social Science)
version 24 was used to computerize and
statistically analyze the gathered data. For
numerical data, the mean and standard
deviation (meant SD) were employed. Non-
numerical (qualitative) data were described
using frequency and percentage. The
relationship between the qualitative factors
was examined using chi-square. To compare
quantitative data, use a one-way ANOVA.
Spearman correlation tests for non-parametric
variable correlation and post hoc testing for
multiple comparisons. P<0.05 was used to
denote significance
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Table 1: Grading of liver steatosis by ultrasound [10]

Grades

Sonographic appearance (descriptive criteria)

Grade 0: absent steatosis

When the liver has been normal echotexture

Grade 1: Mild steatosis

When the liver has a slight diffuse increase in echogenicity with
normal visualization of the diaphragm and wall of the portal
vein

Grade 2: moderate steatosis

Moderate steatosis when the liver has moderately increased
echogenicity with the slightly impaired appearance of the
diaphragm and wall of the portal vein.

Grade 3: Severe steatosis

When the liver has markedly increased echogenicity with poor
or no visualization of the diaphragm, portal vein wall, and
posterior part of the right lobe of the liver

Volume 31, Issue 4, April . 2025

Table 2: Fib 4 value interpretation

Fib 4 score Interpretation
<1.3 Mild fibrosis
1.3-2.67 Indeterminate
>2.67 Severe

RESULTS

Patients’ characteristics

Patients with coronary heart disease in this
study aged between 35 and 89 years old and
the majority of them were female (67.9%).
Half of them had diabetes (53.6%), more than
half had hypertension (58.3%), and obese
patients were only one-fifth (20 %.) (Table 3).
In the abdominal ultrasound grading of
(NAFLD), approximately one-third (29.8%)
had grade O with normal echogenicity, over
half (58.3%) had grade 1, and only 11.9% had
grade 2, (Table 3). Half of the study
participants (52.4%) had an elevated risk of
developing advanced liver fibrosis, according
to FiB 4 estimation.

Wall motion score index

Transthoracic echocardiography was used to
measure the Wall Motion Score Index, which
revealed that half of the patients had mild
hypokinesia and only 17.9% had moderate
hypokinesia in the left ventricle (Table 3).
When Wall Motion Score Index compared to
the ultrasound grading of NAFLD, it was
found that 90% of cases with moderate
ultrasound (grade 2) had moderate
hypokinesia, while nearly two-thirds of cases
(77.6%) with grade 1 group had mild
hypokinesia. This difference was statistically
significant (Table 4).
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Comparing the Wall Motion Score Index and
FIB 4 within the study group revealed a
statistically significant difference because all
cases with severe FIB 4 exhibited moderate
hypokinesia, while the majority of cases
(80%) with moderate FIB4 are classified as
mild hypokinesia (Table 4).

Regarding age, in the older age group nearly
two-thirds (61.4%) had mild hypokinesia, and
(29.5%) of those old age group had moderate
hypokinesia. Additionally, there was a
statistically significant correlation (p<0.05)
between diabetes mellitus and the Wall
Motion Score Index, with 28.9% of the
diabetic cases having moderate hypokinesia
and 48.9% of the cases having mild
hypokinesia. Additionally, there was a
statistically significant correlation (p.000)
between the wall motion score index and
BMI, with obese individuals with higher
BMIs experiencing higher degree of
hypokinesia (Table 4).

When correlation analysis was performed, as
(Table 5) illustrates. The Wall Motion Score
Index was found to be positively and
significantly correlated with each of the
following: age of cases, diabetes, FIB4, and
ultrasound-graded NAFLD.
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Table 3: Demographic and imaging of studied pat

ients.

Volume 31, Issue 4, April . 2025

Variables N= 48
Age (years)
35- 60 40 (47.6%)
> 60 44 (52.4 %)
Gender
Male 27 (32.1 %)
Female 57 (67.9 %)
Diabetes 45 (53.6 %)
Hypertension 49 (58.3 %)
BMI (weight in kilograms by height in square
meters).
Less than 30 67 (79.8%)
Equal or more than 30 17 (20.2%)
Grading of NAFLD by ultrasound
Grade 0 25 (29.8 %)
Grade 1 49 (58.3 %)
Grade 2 10 (11.9 %)

Wall motion score index by echocardiography
Normal

27 (32.1%)

Mild hypokinesia 42 (50%)
Moderate hypokinesia 15 (17.9%)
FIB 4
Mild risk of fibrosis (less than 1.3 40 (47.6 %)
Intermediate risk (1.3 - 2.67) 35 (41.7 %)
Severe high risk (more than 2.67) 9 (10.7 %)

Table 4: Comparing wall motion score index with another parameter (FIB 4 estimation and

abdominal ultrasound grading of NAFLD.

Wall Motion Score Index Tests
Variables Normal Mi_ld _ Mode_rate_z P
group hypokinesia | hypokinesia Tests value
N=27 N =42 N= 15
FIB 4
Mild 26 (65%) 14 (35%) 0 79.427 <0.00
Moderate 1(2.9) 28 (80 %) 6 (17.1 %) (x%) 1*
Severe 0 0 9 (100 %)
Grading of steatosis by
Ultrasound
Grade 0 21 (84%) 3 (12 %) 1 (4%) 8%;2()36 <2;90
Grade 1 6 (12.2 %) 38 (77.6%) 5 (10.2 %)
Grade 2 0 1 (10%) 9 (90%)
BMI
Normal 26 (38.8%) 36 (53.7%) 5 (7.5%) 25.525 (x?) | .000
Obese 1 (5.9%) 6 (35.3%) 10 (58.8%)
Diabetes 0.008
Yes 10 (22.2%) 22 (48.9%) 13 (28.9%) 9.597 T
No 17 (43.6%) 20 (51.3%) 2.5 (1%) (x%)
Age <0.00

Abdelkader, A., et al
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Wall Motion Score Index Tests
Variables Normal Mi_ld _ Mode_rat(? P
group hypokinesia | hypokinesia Tests value
N=27 N =42 N= 15
Middle age ( less than 60 23 (57.5%) 15 (37.5%) 2 (5%) 24.731 1*
Old ( more than 60years) 4 (9.1%) 27 (61.4%) 13 (29.5%) (x%)

x* =Chi square test

Table 5: Correlation between Wall motion Score Index, fib 4 estimation, Grading ultrasound in
NAFLD, age, and diabetes among the studied participants

Variables Wall motion score index

R P value
Grading of steatosis by ultrasound 0.744 0.000
FiB 4 0.786 0.000
Age 0.533 0.000
Diabetes 0.253 0.020

P=Sig. (2-tailed), r=Pearson Correlation

DISCUSSION
Risk factors for CAD and NAFLD are similar,
including obesity, insulin resistance, metabolic
syndrome, and dyslipidemia. The substantial
morbidity and mortality associated with the
two disorders, highlights the significance of
early management of both. For instance,
individuals with NASH should be screened for
CAD if a strong correlation is discovered [13].
Numerous indicators of  subclinical
atherosclerosis, including increase coronary
calcification, reduced flow, vasodilation of
arteries and increased intimal-medial thickness
of arteries, were linked to NAFLD [14].
In order to improve patient care and lower
cardiovascular consequences, this study sought
to make to determine the prevalence of
NAFLD and its correlation with CAD.
The study sample included more than half
(67.9%) females with coronary heart disease
with a mean age of 60.68+15.96 years and a
range of ages from 35 to 89 years.
Increased proportion of women suffered
coronary heart disease could be explained by
the fact that females had one or more risk
factors, including ~menopause, diabetes,
obesity, and high blood pressure.
According to a study by Namakchian et al.,
men made up 61.5% (224) of the patients with
coronary heart disease [15].

Abdelkader, A., et al

According to the current study's FIB4 index, 9
patients (10.7%) had severe fibrosis, 40
patients (47.5%) had mild fibrosis, and 35
cases (41.7%) had intermediate fibrosis.

All cases with severe FIB 4 exhibited
moderate hypokinesia and the majority of
cases (80%) with moderate FIB4 are classified
as mild hypokinesia, our current data
unequivocally demonstrated that there was a
direct correlation between the wall motion
score index and FIB 4. Abdu et al. reported
that 10% of patients showed severe fibrosis
(>F3), which was consistent with our findings
[16].

According to a study by Namakchian et al.,
patients with CAD had a considerably higher
FIB4 score, with 54.1% (125) having a high
risk of fibrosis and 12.6% (29) having a low
risk [15].

Tsai et al. found that FIB4 was higher in
patients with atherogenic plaque on coronary
CT angiography [17].

Additionally, Jin et al. demonstrated a positive
correlation between the FIB4 index and the
quantity of diseased arteries in CAD patients
[18].

Higher baseline liver fibrosis scores were
found to be strongly linked to the risk of
cardiovascular events in a study conducted by
Liu et al [19]. Baratta et al claim that the risk
of cardiovascular events was doubled in people
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with NAFLD and four times higher for people
with liver fibrosis [20].

According to a different study, there was no
correlation between the risk of CAD and an
elevated FIB-4 score in the general population
or in individuals with chronic liver disease
[21].

The group with advanced fibrosis had a
considerably higher FIB-4 score than the group
with mild-to-moderate fibrosis. This was
similar to a study by Ballestri et al. [22] that
discovered FIB-4 has a lot of potential for
identifying NAFLD and viral hepatitis-related
liver fibrosis [22]. Similar results were found
by Amernia et al. [23], they came to the
conclusion that FIB-4 is one of the best
indicators for assessing liver fibrosis in
NAFLD patients [23].

According to our current findings, half of the
cases (50%) had mild hypokinesia, whereas
normal-kinetic cases (32.1%) and moderate
hypokinesia (17.9%) using wall motion score
index.

We found a statistically significant correlation
between the Wall Motion Score Index and
BMI, diabetes, and old age group. This is
consistent with the findings of Ahmed et al.
who demonstrated that diabetes mellitus was
present in over 70% of individuals with
coronary heart disease [24].

The study also supports the findings of Liu et
al. (2008), who found that diabetes mellitus
was the most important risk factor for coronary
heart disease, with about one-fourth of
individuals having DM [25].

When comparing the wall motion score index
and NAFLD grades by abdominal ultrasound
in this study, we discovered statistically
significant  correlation because nearly two-
thirds of cases (77.6%) with grade 1 had mild
hypokinesia, whereas the majority of cases
(90%) with grade 2 had moderate hypokinesia.
Our results were almost identical to those of
Gholoobi et al. It was determined that 63.2%
of the patients with NAFLD had CADs, and
the prevalence and severity of CAD were
highly correlated with the severity of NAFLD
[26]. A study by Lerchbaum et al. found a
substantial and independent  correlation
between higher degrees of the fatty liver and
cardiovascular mortality [27].
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NAFLD representing the hepatic component of
metabolic syndrome which is multiple-system
illness and raises the risk of CAD [28].
Although a direct link between NAFLD and
CAD has not yet been established, the primary
cause of death for those with non-alcoholic
fatty liver disease is cardiovascular event
through a wvariety of likely underlying
mechanisms, including  altered lipid
metabolism, systemic inflammation, insulin
resistance, oxidative stress, endothelial
dysfunction, and plaque formation [29].

Wong et al. concluded that 58.2% (n=356) of
patients with coronary heart disease had live
steatosis on sonographic evaluation [30].
Montemezzo et al. discovered that 56.4% of
patients without NAFLD and 93.4% of
patients with NAFLD had CAD, which is in
line with our findings. The prevalence of CAD
was also linked to the severity of NAFLD.
Additionally, they noted that CAD was
significantly and independently predicted by
NAFLD [31].

The link between NAFLD and CAD in
patients with type 2 diabetes was also
corroborated by Idilman et al. [32].

Numerous studies have looked into the
connection between CAD and NAFLD.
According to Baharvand-Ahmadi's et al. 47%
of CAD patients had fatty liver disease,
indicating a strong correlation between CAD
and NAFLD [33].

The steatotic liver releases procoagulant and
inflammatory chemicals throughout the body
so NAFLD has a role in the pathophysiology
of CVD rather than just being a marker for it.
Peripheral insulin resistance causes increased
adipose tissue lipolysis and increased
triglyceride production in the liver. The liver's
insulin signaling pathways are noticeably
disrupted as a result of aberrant fat deposition
in the hepatocytes [31].

NAFLD is thought to be a marker and an early
mediator of atherosclerosis, and patients with
the condition are known to have more
complicated coronary artery disease on
angiography. Furthermore, coronary artery
disease becomes more severe when NAFLD is
present [34].

What part does NAFLD play in the risk of
CVD? Patients suffering from non-alcoholic
fatty liver disease (NAFLD) often have many
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cardiovascular disease risk factors, including
obesity, insulin resistance, hypertension, and
dyslipidemia [35].

Other studies showed that patients with
NAFLD had elevated levels of coagulation
factors, suggesting an increased risk of
thrombosis, in addition to showing that
systemic inflammation predisposed individuals
to endothelial dysfunction and thrombosis [36,
37].

According to a different study, coagulation
factor VII, von Willebrand factors, fibrinogen
and C-reactive protein were all greater in
NAFLD patients. These variables are all
associated with a higher risk of thrombosis
[38].

Conclusion

Patients with acute coronary syndromes
frequently have NAFLD, and the degree of
coronary artery obstruction is closely
correlated with the degree of NAFLD
identified by ultrasonography.
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