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Abstract

Original Article

IntroductIon

Nonalcoholic fatty liver disease (NAFLD) affects 30% of 
adults in general population [1]. NAFLD comprises a spectrum 
of disorders ranging from simple steatosis (fatty infiltration of 
liver) to inflammatory steatohepatitis to possible long-term 
injury (fibrosis and cirrhosis) [2]. Its underlying predisposing 
cardiometabolic traits are those of insulin resistance, abdominal 
obesity, and dyslipidemia. NAFLD occurs in 70–90% of those 
with recognized type 2 diabetes mellitus [3]. Some studies 
suggested that NAFLD was manifestation of the metabolic 
syndrome. Pathological feature was abnormal deposition of 
lipid in liver cells [4]. According to the result of longitudinal 
cohort study, patients with NAFLD were found to have a 
higher mortality owing to coronary heart disease than the 

liver cirrhosis [5]. Patients with NAFLD may also have a 
higher prevalence of subclinical atherosclerosis independent 
of the established cardiovascular risk factors [6]. To assess 
subclinical atherosclerosis, potent noninvasive procedures 
are available, such as carotid intima‑media thickness 
measurement, brachial artery flow mediated dilatation, 
and arterial stiffness [7]. Using coronary imaging, such 
as multislice computed tomography (CT), studies have 
also shown that NAFLD was significantly related to lipid 
core and calcified plaques [8]. Apart from this elevation, a 
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common marker of liver injury [γ‑glutamyltransferase, alanine 
aminotransferase (ALT), aspartate aminotransferase, alkaline 
phosphatase, and bilirubin] are associated with the risk of 
cardiovascular disease. However, it is currently unknown if 
liver enzyme concentrations are associated with the severity 
of a stenosis in acute myocardial infarction [9].

PatIents and methods

Ethical committee approval was taken. This study was performed 
at Shebin El‑Kom Teaching Hospital from January 2018 to March 
2018. Patients with acute coronary syndrome (ACS) admitted 
during the study period were included. Inclusion criteria were (i) 
age  between 18 and 80 years at admission to the ICU with ACS, 
within 24 h of admission, (ii) ECG changes with ACS, and (iii) 
positive cardiac troponin. Exclusion criteria were (i) alcoholic 
hepatitis, (ii) liver cirrhosis, (iii) any known risk factor for liver 
disease, (iv) patients who died before revaluation of NAFLD, (v) 
use of drugs that produce fatty liver such as steroid, amiodarone, 
and chemotherapeutic agents within the previous 6 months.

Anthropometric measures such as weight, height, BMI, and waist 
circumference were measured. Obesity was defined as BMI of at 
least 27.5 kg/m2. High waist circumference was taken as more 
than 90 cm in males and 80 cm in females. Diabetes was defined 
as 2‑h postprandial blood glucose more than 200 mg/dl, fasting 
blood glucose more than 126 mg/dl, and glycated hemoglobin 
A1c more than 6.5. Serum triglyceride, high‑density lipoprotein, 
low‑density lipoprotein, and total cholesterol were measured. 
Abdominal ultrasound was performed by radiologist to diagnose 
fatty liver as increase in echogenicity of liver in comparison with 
right renal cortex, poor visualization of intrahepatic structures, 
and attenuation of the ultrasound beam.

Global Registry of Acute Coronary Events (GRACE) score 
was calculated in all patients on admission to assess severity of 
ACS. Using the GRACE risk score, eight factors independently 
predict risk of heart attack and/or death, age, heart rate, systolic 
blood pressure, renal function, congestive heart failure, 
ST‑segment deviation, cardiac arrest, and elevation biomarkers. 
This categorization was used in our study to predict mortality 
during hospital stay [10].

Statistical analysis
Statistical analysis was performed  using SPSS 17.0 version 
SPSS, IBM Corporate headquarters 1 New Orchard Road 
Armonk, New York 10504‑1722 United States US: 914‑499‑
1900. The Student’s t‑test was used to test statistical difference 
in the means between groups, and the χ2‑test was used to test 
difference in frequency of population and clinical variables 
between groups. P value of less than 0.05 was considered 
significant. Value were expressed as mean ± SD.

results

There were 118  participants with ACS. The number of patients 
with NAFLD was 55 (46.6%), and the number of patients without 
NAFLD was 63 (53.4%). The number of male patients with 

NAFLD was 31 (56.4%) versus 40 (63.5%) in patients without 
NAFLD, those with diabetes was 37 (67.3%) versus 31 (39.2%), 
those with hypertension was 43 (78.1%) versus 41 (65.1%), those 
with dyslipidemia was 30 (54.5%) versus 22 (34.9%), those with 
smoking was 25 (45.5%) versus 30 (47.6%), and those with 
obesity was 20 (36.4%) versus eight (12.3%) (Table 1).

Metabolic risk factor profile in patients with NAFLD and 
without NAFLD shows significant increase of total cholesterol 
(214.3 ± 39.6 vs. 188.7 ± 30.5), triglyceride (160.3 ± 45.8 vs. 
120.4 ± 45.3), low‑density lipoprotein (150.4 ± 37.3 vs. 
121.3 ± 22.6) in patients with NAFLD versus patients without 
NAFLD. There was a nonsignificant increase in fasting 
blood sugar (157 ± 70.4 vs. 139 ± 71.5) and high‑density 
lipoprotein (34.3 ± 22.5 vs. 35.5 ± 25.8) in patients with 
NAFLD versus patients without NAFLD (Table 2).

Risk categories in patients with NAFLD and without NAFLD 
according to GRACE score showed significant increase in total 
GRACE score in patients with NAFLD versus patients without 
NAFLD and also patients with NAFLD showed significant 
increase in high and intermediate risk of death during the 
hospital stay versus patients without NAFLD (Table 3).

dIscussIon

This study evaluated the effect of NAFLD on predicted 
mortality from ACS. Previous studies have compared 

Table 1: Demographic variable in patients with 
nonalcoholic fatty liver disease and without nonalcoholic 
fatty liver disease

Variables NAFLD 
[n=55 

(46.6%)]

Non‑NAFLD 
[n=63 

(53.4%)]

P

Age (years) 60.7±11.6 61.3±11.3 >0.05
Male 31 (56.4) 40 (63.5) >0.05
Female 24 (43.6) 23 (36.5) >0.05
Diabetes 37 (67.3) 31 (39.2) <0.05
Hypertension 43 (78.1) 41 (65.1) >0.05
Dyslipidemia 30 (54.5) 22 (34.9) <0.05
Smoking 25 (45.5) 30 (47.6) >0.05
Obesity (BMI >27.5 kg/m2) 20 (36.4) 8 (12.7) <0.05
NAFLD, nonalcoholic fatty liver disease.

Table 2: Metabolic risk factor profile in patients with 
nonalcoholic fatty liver disease and without nonalcoholic 
fatty liver disease

Variables NAFLD Non‑NAFLD P
FBS 157±70.4 139±71.5 >0.05
Total cholesterol 214.3±39.6 188.7±30.5 <0.001
Triglyceride 160.3±45.8 120.4±45.3 <0.001
LDL 150.4±37.3 121.3±22.6 <0.001
HDL 34.3±22.5 35.5±25.6 >0.05
ALT 60.2±44.2 29.6±12.5 <0.001
ALT, alanine aminotransferase; FBS, fasting blood sugar; 
HDL, high‑density lipoprotein; LDL, low‑density lipoprotein; 
NAFLD, nonalcoholic fatty liver disease.
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angiographic or multislice CT data as a measure of coronary 
artery disease (CAD) burden in patents with NAFLD. 
Functional significance of NAFLD-related coronary lesions is 
not proved, and studies in patients with ACS are lacking [11].

The prevalence of NAFLD in our study was 46.6 versus 46.7 
in other study [11]. It is higher than the previously reported 
community prevalence of NAFLD in western countries [12]. 
This indicates a strong association between NAFLD and 
CAD. Our study population represented a group with increase 
metabolic risk factors compared with healthy adults. In our 
study, NAFLD prevalence is comparable to data from China 
reporting a CT-detected NAFLD prevalence of 45.8% [13]. 
ALT had a significant increase in patients with NAFLD; 
although serum ALT is a sensitive marker for NAFLD, it 
lacks specificity especially in the acute care setting [14]. 
Higher concentration may have been a product of severe 
heart failure or medication use. Hypertension, diabetes, 
and dyslipidemia were common in the NAFLD group in 
our study. Insulin resistance was a major driving force for 
atherogenic dyslipidemia and contributes to pathogenesis of 
NAFLD [14]. Hepatic and systemic inflammation in NAFLD 
may lead to the release of proatherogenic factors from the liver 
mediated by nuclear factor‑κB [15]. Adipokine originating 
from adipose tissue may further amplify this inflammatory 
cascade by stimulating hepatic release of C‑reactive protein, 
an established risk factor for cardiovascular disease [16]. Our 
study found that significantly higher GRACE score in patients 
with NAFLD compared with patients without NAFLD, similar 
to a previous study [11]. More patients with NAFLD were seen 
in the high‑ and intermediate‑risk groups. Mortality predicted 
by the GRACE score during the hospital stay was high among 
patients with NAFLD, similar to the previous study [11].

conclusIon

Patients with NAFLD and ACS require aggressive treatment 
of CAD and higher predicted mortality.
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Table 3: Risk categories in patients with nonalcoholic 
fatty liver disease and without nonalcoholic fatty liver 
disease according to Global Registry of Acute Coronary 
Events score

ACS severity NAFLD 
(n=55) 
[n (%)]

Non‑NAFLD 
(n=63) 
[n (%)]

P

GRACE score 121.4±25.3 91.4±23.1 <0.05
Predicted in hospital mortality

Low risk 24 (43.6) 49 (77.8) <0.001
Intermediate risk 18 (32.7) 11 (17.5)
High risk 13 (23.7) 3 (4.7)

ACS, acute coronary syndrome; GRACE, Global Registry of Acute 
Coronary Events; NAFLD, nonalcoholic fatty liver disease.
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