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Abstract                                                                                                                                                                                            

Background: Non-Alcoholic Fatty Liver Disease (NAFLD) is closely related to several metabolic 

disorders and is also associated with increased risk of cardiovascular disease (CVD), including 

coronary artery disease (CAD). 

Patients and methods: This was a prospective study involving patients who underwent coronary 

catheterization and had proven coronary artery diseases.All patients were subjected to abdominal  

ultrasonography and transient elastography to detect NAFLD and grading of steatosis .                                                                                                                                                  

Results: A total of 100 patient, with mean ageof 47.9 ± 8.4 years, 70% were males , 70% were 

diabetics.  According to ultrasonographic findings, there were 58 patients (58%) normal and 42 

patients (42%) with fatty liver. As regard degree of steatosis, there were 12 patients (12%) of S0, 

38 patients (38%) of S1, 22 patients (22%) of S2 and 28 patients (28%) of S3.The mean of 

Genseni score was 50.9.There was highly statistical significant correlation (p-value < 0.001) 

between degree of steatosis and Genseni score in studied patients,the mean of Gensini score was  

10.5, 21.7, 57.6 and 102.6 in Grade S0, S1, S2 and S3 respectively.                                                                                                                                                   

Conclusion: The present study indicated a Statistically significant correlation between CAD and 

NAFLD. 
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Introduction:

Nonalcoholic fatty liver disease (NAFLD) is a 

common liver disease with an estimated 

prevalence of up to 30% in the general 

population (Chalasani et al., 2012).It 

encompasses a histologic spectrum ranging 

from simple steatosis to steatohepatitis and 

advanced fibrosis (Lee et al., 2017).Because 

NAFLD is related to metabolic syndrome and 

obesity, many patients with NAFLD have 

coronary artery disease (CAD). Several studies 

have reported that NAFLD is a strong 

independent risk factor for CAD (Targher et 

al., 2006). Several studies have reported that 

NAFLD is a strong independent risk factor for 

CAD (Kim et al., 2012). Coronary artery 

disease (CAD) is a cardiovascular disease 

which has been found to be the leading cause of 

death in both developed and developing 

countries (Naghavi et al., 2015).  CAD is an 

atherosclerotic disease which is inflammatory 

in nature, manifested by stable angina, unstable 

angina, myocardial infarction or sudden cardiac 

death (Álvarez‐Álvarez et al., 2017).

 

Severity of Coronary Artery Disease associated with Non-Alcoholic Fatty Liver 
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In Egypt, mortality secondary to CAD is 

rapidly rising (Ibrahim et al., 2013). 

 

According to the latest WHO data, coronary 

artery disease deaths in Egypt reached 78,879 

or 21.73% of total deaths. The age adjusted 

death rate is 173.98 per 100000 of population 

ranks Egypt 33 in the world (Bahnasawyet 

al., 2013). 
 

Objectives: 

To evaluate correlation between severity of 

Coronary Artery Disease and Non-Alcoholic 

Fatty Liver Disease. 

 

Patients and methods: 

This was a prospective study involving 100 

Egyptian patients and carried out at Internal 

medicine department, Qena Hospital 

University ,Faculty of Medicine, South Valley 

University. 

Patients were selected according to the 

following: 

Inclusion criteria 

Patients who underwent coronary 

catheterization and had proven coronary artery 

diseases were enrolled. 

Exclusion criteria 

Patientswith other potential causes of chronic 

liver disease were excluded, including those 

with excessive alcohol consumption(>20 

g/day), those with hepatitis B virus (determined 

by the presence of hepatitis B surface antigen), 

those with hepatitis C virus (determined by the 

presence of hepatitis C antibody), or those with 

some other history of liver disease (Wilson’s 

disease, hemochromatosis, autoimmune 

hepatitis, and primary biliary cirrhosis). We 

also excluded subjects who had taken 

medications known to have a potential to 

provoke fatty liver in the past year. Subjects 

with chronic medical diseases, such as 

malignancy were also beexcluded. 

 

All patients were subjected to the following: 

1. Assessment of history and physical 

examination to obtain clinical data used for 

the diagnosis of CAD and NAFLD. 

2. ECG (Electric cardiography). 

3. Laboratory Investigations:- Blood samples 

were collected from patients and submitted 

to the following: Serum bilirubin, aspartate 

aminotransferase (AST), alanine 

aminotransferase (ALT) ,Lipid profile, 

Fasting Blood Glucose , Hepatitis B 

surface antigen and an antibody to hepatitis 

C virus.  

4. Diagnosis of NAFLD was made based on 

the ultrasound findings. All ultrasound 

examinations were performed by one 

radiologist using the same device (Philips 

HDI 5000, Bothell, WA). andcriteria.The 

presence of a fatty liver was identified by 

characteristic echo patterns such as a 

diffuse increase in the echogenicity of the 

liver compared with that of the kidney 

Echogenicity of liver was compared to the 

echogenicity of the left kidney. 

5. Assessment of steatosis and fibrosis was 

performed using the transient elastography 

technique (FibroScan).It was performed by 

FibroScan 502, touch (Echosens, Paris, 

France) machine. The device estimates 

liver stiffness in kilopascal (kPa) and liver 

steatosis in decibel per meter (dB/m). 

Measurements were performed on the right 

lobe of the liver through intercostal spaces 

on patients lying in the dorsal decubitus  
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position with the right arm in maximal 

abduction. The tip of the probe transducer 

was covered with coupling gel and placed 

on the skin, between the rib bones. 

6. Diagnostic coronary angiography to detect 

the severity of CAD .Coronary Artery 

Disease was greded and measured according 

to Gensiniscore.Gensini score was 

calculated by taking into consideration 

regional importance and degree of coronary 

artery stenosis (10). Lumen diameter by 

25%, 50%, 75%, 90%, 99% and 100% 

percent stenosis was given the narrowing 

score, respectively 1, 2, 4, 8, 16 and 32. 

According to the importance of the 

functional significance of myocardial 

coefficient identify areas were given 

significant coefficient of stenosis in the 

vessel area. This coefficient was x5 for the 

left main coronary artery, for proximal left 

anterior descending artery it was x2.5, for 

the proximal circumflex artery it was x2.5, 

anterior descending artery to the middle 

segment it was x1.5, the right coronary 

artery, anterior descending artery distal to 

the first diagonal branch, posterolateral 

branch marginal branches and for it was x1, 

and for the other side branches it was x0.5. 

For all the vessels stenosis, strictures 

separate functional significance scores and 

the numbers multiplied and the results was 

collected to create Gensini score. 

 

Ethical Aspects: 

          All subjects involved in the current study were 

informed about the nature and details of the 

current work and a written consent was 

obtained for each participant. The study was 

approved by the Ethics Committee, Faculty of 

Medicine, south valley University. 

Statistical analysis 

Data were analyzed using a Statistical Program 

for Social Science (SPSS) version 18.0. 

Quantitative data were expressed as Median – 

IQR . Qualitative data were expressed as 

frequency and percentage . Chi-square test: 

was used when comparing non-parametric 

data. Mann–Whitney U test: was used when 

comparing between two means (for abnormal 

distributed data). A one-way analysis of 

variance (ANOVA), when comparing more 

than two means.P-values were considered 

statistically significant at P < 0.005. 
 

Results: 

The mean age of studied patients was 47.9 ± 

8.4 years, 70% were males ,there were 52 

smokers (52%) in the studied patients while 

all the studied patients were non-alcoholic. 

As regard comorbidities, there were 70 

diabetic patients (70%), 64 hypertensive 

patients (64%).  

Regarding laboratory profile, the median of  

ALT , AST, Random plasma glucose (FPG),  

total cholesterol, high-density lipoprotein 

cholesterol (HDL-C), triglycerides (TG) , 

S.bilirubin, were 30 U/L , 24 U/L, 110 mg/dl, 

204.5mg/dl , 38.5 mg/dl, 179 mg/dl and   

0.57 mg/dl respectively. All studied patients 

(100%) were negative for HCV Ab and HBs 

Ag (Table 1). 

According to ultrasonographic findings,  

there were 58 patients (58%) normal and 42 

patients (42%) with fatty liver(Table 2). 

As regard degree of steatosis, there were 12 

patients (12%) of S0, 38 patients (38%) of 

S1, 22 patients (22%) of S2 and 28 patients 

(28%) of S3(Table 2). 

According to degree of CAD, The mean 

of Genseni score was 50.9 (Table 2). 
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Table 3. shows Highly statistical 

significant (p-value < 0.001) Positive 

correlation (r = 0.65) 

Between Genseni score and degree of 

steatosis, the mean of Gensini score was 

10.5 , 21.7 57.6 and 102.6 in Grade S0, 

S1, S2 and S3 respectively. 

Table 1. Baseline demographic data of 

all studied patients 

 

 

 

 

Table2.  Baseline laboratory data of all 

studied patients

As regard age, the mean age was 47.9 ± 

8.4 years with minimum age of 32 years 

and maximum age of 70 years. As regard 

gender, there were 70 males (70%) and 30 

females (30%) in the studied patients. As 

regard special habits, there were 52 

smokers (52%) in the studied patients while 

all the studied patients were non-alcoholic. 

As regard comorbidities, there were 

70diabetic patients (70%), 64 hypertensive 

patients (64%) in the studied patients. 

 

As regard CHOL, the median CHOL was 

204.5 mg/dl, IQR was 75 mg/dl with 

minimum CHOL of 114 mg/dl and 

maximum CHOL of 383 mg/dl. As regard 

T.G, the median TG was 179 mg/dl, IQR 

was 155 mg/dl with minimum T.G of 50 

mg/dl and maximum T.G of 383 mg/dl. As 

regard HDL, the median HDL was 38.5 

mg/dl, IQR was 6 mg/dl with minimum 

HDL of 27 mg/dl and maximum HDL of 

67.3 mg/dl. As regard ALT, the median  

 Studied 

patients 

 ( n = 100) 

D
em

o
g
ra

p
h

ic
 d

a
ta

 

Age (years) Mean ± 

SD 

47.9 ± 8.4 

Min - Max 32 – 70 

Gender Male 70 70% 

Female 30 30% 

Special habits Non 48 48% 

Smoker 52 52% 

Non-

alcoholic 

100 100% 

Alcoholic 0 0% 

Comorbidities  

DM 

No 70 70% 

Yes 30 30% 

 

HTN 

No 64 64% 

Yes 36 36% 

L
a
b

o
ra

to
ry

 d
a
ta

 

CHOL (mg/dl) Median - 

IQR  

(204.5-75) 

Min - Max (114 – 383) 

T.G (mg/dl) Median - 

IQR 

(179 – 155) 

Min - Max (50 – 483) 

HDL (mg/dl) Median - 

IQR 

                            

(38.5 – 6) 

Min - Max (27 – 67.3) 

ALT (U/L) Median - 

IQR 

(30-36) 

Min - Max (9 – 107) 

AST (U/L) Median - 

IQR 

(18-24) 

Min - Max (10.5 – 107) 

T. Bil (mg/dl) Median - 

IQR 

(0.57 – 0.44) 

Min - Max (0.3 – 1.2) 

RBS (mg/dl) Median - 

IQR 

(110-50) 

Min - Max (90 – 285) 
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ALT was 30 U/L, IQR was 36 U/L with 

minimum ALT of 9 U/L and maximum 

ALT of 107 U/L. As regard AST, the 

median AST was 24 U/L, IQR was 18 U/L 

with minimum ALT of 10.5 U/L and 

maximum ALT of 107 U/L. As regard T. 

Bil, the median total bilirubin was 0.57 

mg/dl, IQR was 0.44 mg/dl with minimum 

T. Bil of 0.3 mg/dl and maximum T. Bil of 

1.2 mg/dl. As regard RBS, the median 

RBS was 110 mg/dl, IQR was 50 mg/dl 

with minimum RBS of 90 mg/dl and 

maximum RBS of 285 mg/dl. 

 

 

Table 3. Description of sonagraphic 

findings  in all studied patients. 

 

 Studied patients 

( n = 100) 

Abd U/S Normal 58 58% 

Fatty liver 42 42% 

 

This table shows sonar findings  in all studied 

patients. There were 58 patients (58%) normal 

and 42 patients (42%) fatty liver. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table  4. Description of fibroscan 

resaults in all studied patients. 

 

 

As regard degree of fibrosis, there were 16 

patients (16%) of F0, 58 patients (56%) of F1, 

24 patients (24%) of F2, 2 patients (2%) of F3 

and 2 patients (2%) of F4. As regard degree 

of steatosis, there were 12 patients (12%) of 

S0, 38 patients (38%) of S1, 22 patients (22%) 

of S2 and 28 patients (28%) of S3. 

 

Table 5. Description of Genseni score in 

all studied patients. 

 Studied patients ( 

n = 100) 

Genseni score Median - 

IQR 

32 - 70 

Min - Max 2 - 156 

 

This table shows the description of Genseni 

score in studied patients. The Median 

Genseni score was 32, IQR = 70 with 

minimum score of 2 and maximum score of 

156. 

 Studied patients  

( n = 100) 

F
ib

ro
-s

ca
n

 

Degree of 

fibrosis 

(LSM) 

F0 16 16% 

F1 56 56% 

F2 24 24% 

F3 2 2% 

F4 2 2% 

Degree of 

Steatosis 

(CAP 

measurement) 

S0 12 12% 

S1 38 38% 

S2 22 22% 

S3 28 28% 
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Table 6. Correlation study between 

degree of steatosis and Genseni score in 

studied patients. 

 

 

 

X2: Chi-square. HS: p-value < 0.001 

is considered non-significant.  

 

This table shows highly statistical 

significant correlation (p-value < 0.001) 

between degree of steatosis and Genseni 

score in studied patients. 

 

Table 7.Correlation study between degree 

of fibrosis and Genseni score in studied 

patients. 

 Fibrosis MW p-value 

Early 

(n = 

36) 

Signific

ant 

(n = 

14) 

G
en

se
n

i 
sc

o
re

 

Mean 

±SD 

34.1 ± 

33.02 

94.1 ± 

35.5 
47.5 < 0.001 

HS 

Medi

an 

24 93.5 

MW: Mann-Whitney Test.   

HS: p-value < 0.001 is considered non-

significant.  

This table shows highly statistical 

significant correlation (p-value < 0.001) 

between patients with early fibrosis and 

patients with significant fibrosis as regard 

Genseni score. 

Discussion 

NAFLD is a common disorder which can 

progress to more aggressive forms of 

nonalcoholic steatohepatitis (NASH), which 

can progress to cirrhosis, end-stage liver 

disease, and eventually hepatocellular 

carcinoma. Because NAFLD is related to 

metabolic syndrome and obesity, many 

patients with NAFLD have coronary artery 

disease (CAD). Several studies have 

reported that NAFLD is a risk factor for 

Coronary Artery Disease. 

The results of current study were supported 

by(Choi et al., 2013)in which 134 adult 

patients who underwent elective coronary 

angiography were recruited. Among the 46 

patients with CAD, 37 (80.4%) had evidence 

of a fatty liver. Coronary artery stenosis was 

strongly associated with fatty liver in a 

grade-dependent manner (P = 0.025). In 

binary logistic regression, NAFLD was a 

significant independent predictor of CAD. 

In agreement with our study, (Topuz et al., 

2014) demonstrated a statistically significant 

relationship with the severity of NAFLD and 

CAD. This study included 105 patients who 

were hospitalized for coronary angiography 

because of chest pain. Gensini score was 

used for the severity of coronary artery 

disease. A total of 71 was detected of 

NAFLD, 36 patients diagnosed as mild fatty 

liver (Grade 1), 34 patients diagnosed as  

 Degree of Steatosis  

 

p-

value 

 

S0 

(n = 

6) 

 

S1 

(n = 

19) 

 

S2 

(n = 

11) 

 

S3 

(n = 

14) 

G
en

se
n

i 
sc

o
re

 Mean

±SD 

 

(10.5 

± 

8.09) 

 

(21.7 

± 

14.7) 

 

(57.6 

± 

25.3) 

 

(102.6 

± 

35.3) 

 

< 

0.001

HS 

Media

n 

8 24 56 93.5 
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moderate fatty liver (Grade 2) and one 

patient with severe NAFLD (Grade 3). 

Mean Gensini score was 47.6 ± 29.2 In 

those with NAFLD and in those without 

NAFLD, the mean Gensini was 22.7 ± 21.6 

(p <0.001). Increase in the degree of 

steatosis was significantly parallel with the 

incresing values of the Gensini scores. 

Gensini score was 37.9 ± 23.5 in patients 

with Grade 1, in patients with Grade 2, it 

was found 57.5 ± 31.4. In a single patient 

with grade 3 steatosis, Gensini score was 

found 114 (p <0.001). The mean Gensini 

score of 34 patients who had no NAFLD 

was found 22.7 ± 21.6. 

In a retrospective cross-sectional study(Kim 

et al,. 2015 ) , 919 postmenopausal women 

were enrolled. All of whom underwent 

cardiac CT. Diagnosis of fatty liver disease 

was based on an abdominal ultrasonography 

scan. Women were stratified into three 

groups by the presence and severity of fatty 

liver disease. The prevalence of CAC and 

the mean CAC score significantly increased 

with the severity of fatty liver disease. 

Our findings demonstrate that NAFLD is 

strongly associated with coronary artery 

stenosis. The results of current study were 

supported by(Efe&Aygün, 2013)in which a 

total of 372 individuals with or without 

cardiac symptoms that had undergone 

MSCT angiography were included in the 

study. This study demonstrated that the 

frequency of coronary artery disease in 

patients with NAFDL was significantly 

higher than that of patients without NAFDL. 

In agreement with our study, (Assy et al., 

2010)demonstrated that 67% and 52% of  

 

 

patients with NAFLD had calcified and non-

calcified coronary plaque respectively which  

was significantly higher than controls and 

supports high prevalence of NAFLD in 

CAD patients and vice versa. 

(Brea et al., 2005)found an association 

between NAFLD and carotid  

atherosclerosis. (Targher et al., 2006) 

suggested relation between NAFLD and 

carotid artery wall thickness in type 2 

diabetes mellitus patients controlled with 

diet. (Wong et al., 2011)evaluated the 

interaction between fatty liver and 

cardiovascular outcomes using coronary 

angiograms in a prospective cohort study 

and demonstrated that fatty liver is 

associated with CAD independently of other 

metabolic factors, which is consistent with 

our results. 
 

Conclusion: 

The present study indicated a statistically 

significant correlation between CAD and 

NAFLD.Conflict of Interest 

The authors have no conflict of interest 

related to this publication. 
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