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Abstract
Background: Non-Alcoholic Fatty Liver Disease 
(NAFLD) is the leading chronic liver disease worldwide. 
Early diagnosis is crucial to manage NAFLD timely. This 
study was aimed to evaluate the changes in hepatic 
enzymes in patients with NAFLD and determine the 
relation of hepatic enzymes with obesity and lipid profile.
Materials and methods: This descriptive cross-sectional 
study was conducted in the Department of Physiology in 
Chittagong Medical College Hospital from June 2016 to 
September 2016. Seventy-five subjects with NAFLD on 
ultrasonography were included from the Department of 
Radiology of Chittagong Medical College Hospital. 
Participants were subjected to anthropometric and clinical 
examinations. Liver enzymes- Serum Alanine 
aminotransferase (ALT) Aspartate Aminotransferase 
(AST) were estimated according to the standard guideline.
Results: Liver enzyme ALT and AST were elevated 
respectively in 68% and 44% of the NAFLD patients. 
Mean values were also higher than the normal referral 
range. Both ALT and AST were significantly higher in 
older patients with higher BMI (≥25 kg/m2) in patients 
with high cholesterol, Triglyceride (TG) and Low- Density 
Lipoprotein (LDL) (p<0.05). Both ALT and AST level 
showed a significant positive correlation with serum 
cholesterol, TG and LDL but only serum ALT showed a 
strong positive correlation with BMI.
Conclusion: The study suggested that liver enzyme levels 
alter in NAFLD patients and also highlighted the 
importance of age, BMI, and dyslipidemia to assess 
individuals risk for NAFLD, which reaffirms the 
connection to the disease.

Key words: Fatty liver; Hepatic enzyme; Lipid profile; 
Obesity.

Introduction
NAFLD is one of the most common cause of 
chronic liver disease globally.1 It covers a wide 
range of disorders ranging from simple fat 
accumulation or steatosis in the liver and hepatic

inflammation (Steatohepatitis) to development of 
fibrosis and even cirrhosis.2,3 According to a study 
report, almost one-third of the population in 
Bangladesh suffered from NAFLD.4 This finding 
outlines the nation's severe NAFLD pandemic and 
emphasizes the added risk of rising liver-related 
mortality and morbidity.4

Obesity, diabetes mellitus, and dyslipidemia are 
frequent metabolic comorbidities associated with 
Non-Alcoholic Fatty Liver Disease (NAFLD) in 
most patients.5

NAFLD patients may have elevated serum 
Alanine Aminotransferase (ALT) serum Aspartate 
Aminotransferase (AST) and Gamma Glutamyl 
Transferase (GGT).6 Serum ALT,  AST, GGT are 
markers of liver injury and ALT is more specific 
for liver disease.7 ALT is closely associated with 
accumulation of fat in the liver and higher ALT 
concentration is associated with the degree of 
steatosis.8 Elevated ALT levels was found to be 
associated with NAFLD clinically and 
histologically.9 ALT is frequently used as 
surrogate marker for NAFLD in epidemiological 
research.7 But according to World 
Gastroenterology Organization (WGO) ALT and 
AST were found normal in about 10% of NASH 
patients having simple steatosis.10 

In various studies significant association of 
numerous factors were found with NAFLD.2,6,11,12 
By controlling these factors further progression of 
the disease process can be stopped with reduction 
of mortality and morbidity. There are limited 
studies on hepatic enzymes concerning other 
predictive variables of NAFLD in our country. So, 
the present study was designed to see the changes 
in liver enzymes, especially ALT and AST, in 
patients of USG positive NAFLD and their 
relation with other variables related to NAFLD to 
identify patients at risk of disease progression.

Materials and methods
This descriptive cross-sectional study was 
conducted in the Department of Physiology in 
Chittagong Medical College from June 2016 to
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September 2016. Prior to data collection, written 
consent was taken from each individual. Ethical 
approval was obtained from the Ethical Review 
Committee of Chittagong Medical College.
Seventy-five subjects, sonologically diagnosed as 
NAFLD, aged from 18 years to 65 years were 
included. Patients with a history of alcohol 
consumption, acute or chronic liver disease, and 
receiving steatogenic drugs were excluded. 
Patient’s age, sex were recorded, height, weight 
and blood pressure were measured by standard 
methods, and recorded in a pretested structured 
data collection sheet. About 5 ml of fasting blood 
specimen was collected from every individual, 
processed, and analyzed for blood chemistry 
parameters. Serum ALT and AST level, fasting 
lipid profile (Cholesterol, triglyceride, LDL-C, 
HDL-C) were measured by using standard 
techniques.
Diagnosis of NAFLD was done by 
Ultrasonography which was performed by an 
experienced Radiologist in the Radiology and 
Imaging Department of Chittagong Medical 
College Hospital by MedisonSonoAce R7 
ultrasound machine. Ultrasonography has a 
sensitivity of 60% to 94% and a specificity of 
84% to 95% for detecting fatty liver13. Obesity 
and overweight were classified based on Body 
Mass Index (BMI): Normal: 1 8 . 5 - 2 4 . 9  kg/m2, 
over weight: 25-29.9kg/m2 and obese: ≥30.0 
kg/m2.14 The normal range for ALT and AST was 
respectively 10-40 IU/L and 10-35 IU/L as 
provided by reagent manufacturer’s guideline.7
Data analysis was done with SPSS version 20. 
Quantitative data were expressed in mean ± SD 
and were analyzed by Student’s t-test. Qualitative 
data were analyzed by Chi-square test. Pearson’s 
correlation coefficient was calculated to determine 
the correlation between liver enzymes with other 
variables. p< 0.05 was considered statistically 
significant. 
Results
Among 75 study participants, 52% were male, 
and 48% were female. The meanage of  the study 
population was 43.13±9.5 years. Mean BMI was 
27.8±12.3 and 82.6% of  NAFLD patients had 
BMI ≥25 kg/m2. Both mean ALT and AST level 
were above  normal referral range. Serum ALT 
was elevated in 68% and serum AST was elevated 
in 44% of patients (Table I).

Table I Demographic, clinical and biochemical findings of 
the patients (n=75)

Table II shows that both serum elevated ALT level 
and elevated AST level were significantly 
associated with age, BMI, TC,TG and LDL-Clevel.
Table II Association of ALT and AST status with different 
variables

Table III shows a significant positive correlation 
of serum ALT with BMI, TC, TG and LDL-C. A 
significant positive correlation of serum AST with 
TC, TG and LDL- C was observed in the NAFLD 
patients.
Table III Correlation of ALT and AST with other variables

Discussion
NAFLD is a global health problem and the 
prevalence among adults is estimated tobe 
23–25%.1,4 The present study was conducted to 
evaluate the changes of hepatic enzymes, 
especially ALT and AST, in patients with

Characteristics	 Mean±SD

Age (Years)	 43.1±9.5
BMI (kg/m2)	 27.8±12.3
Total cholesterol (mg/dl)	               167.3 ± 29.0
Triglyceride (mg/dl )	               194.2 ± 35.4
Low density lipoprotein ( mg/dl )	               111.0 ± 19.7
High density lipoprotein (mg/dl )	                38.4 ± 9.0
ALT( IU/L)	                51.6 ± 19.2
AST( IU/L)	                36.7 ± 13.6
AST / ALT	                0.73 ± 0.14

	 ALT level	 AST level	
Variables	 Elevated	 Normal	 p	 Elevated	 Normal	p value
	 (n=51)	 (n=24)	 value	 (n=33)	 (n=38)

Age, years	 45.6±10.3	 41.9±8.9	 0.048	 44.4±9.7	 41.4±9.1	 0.045
Malesex	 30 (58.9)	 9 (37.5)	 0.056	 20 (60.6)	 19 (50.0)	 0.186
BMI, ≥25kg/m2	 43 (84.3)	 19 (79.2)	 0.043	 32 (96.7)	 30 (78.9)	 0.049
TC, mg/dl	 174.9±27.9	 152.1±25.6	 0.001	178.7±28.7	 150.3±27.9	 0.001
TG, mg/dl	 204.1±32.1	 174.6±33.9	 0.001	200.6±30.8	 184.5±36.1	 0.001
LDL-C,mg/dl	 113.5±20.8	 106.1±16.7	 0.025	 114.9±17.8	 97.9±20.8	 0.025
HDL-C,mg/dl	 38.8±10.8	 37.4±6.55	 0.519	 39.8±11.7	 37.2±6.0	 0.619

p values were derived from either Chi-square test or 
independent sample 't' test.

	 ALT (IU/L)	 AST (IU/L)
Variables	 rvalue	 p value	 rvalue	p value

BMI (kg/m2)	 0.275	 0.017	 0.162	 0.166
Cholesterol (mg/dl)	 0.394	 <0.001	 0.366	 0.001
Triglyceride (mg/dl)	 0.477	 <0.001	 0.368	 0.001
LDL-C (mg/dl)	 0.269	 0.020	 0.273	 0.018
HDL-C (mg/dl)	 0.036	 0.759	 0.053	 0.648

r: Pearson’s correlation coefficient.
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sonologically positive NAFLD. Attempts were 
made to observe the correlation of ALT and AST 
level with BMI and serum lipid profile.
In the present study, patients with elevated liver 
enzymes had significantly higher age.  which was 
consistent with the previous studies.4,7,10,11,12,15,16

Aging is associated with various liver diseases 
including NAFLD.17

In the present study, serum ALT and AST levels 
were above the normal referral range, 
respectively, in 68% and 44% of the NAFLD 
cases. Mean values were also higher than the 
normal referral range. A one-to three-fold rise in 
liver enzyme serum ALT, is frequently the first 
sign of non-alcoholic fatty liver disease 
(NAFLD).18 As ALT increases more than AST, the 
AST to ALT ratio is usually less than one, which 
was consistent with previous studies.11,18,

One important risk factor for NAFLD is 
obesity.19,20 In ourstudy, about 82% of NAFLD 
patients were over weight or obese (≥25 kg/m2). 
Marked elevation of both ALT and AST was 
found in patients with higher BMI. Significant 
association between elevated liver enzyme ALT, 
AST and BMI was found in several studies.11.21 In 
obese individuals increased risk of ALT was 
found several times higher.22,23

Dyslipidemia was known to be an essential risk 
factor for NAFLD.19,24 In our study, serum ALT 
and AST levels were significantly elevated in 
NAFLD patients with higher serum cholesterol, 
TG and LDL. In several studies, very high 
predominance of elevated liver enzymes were found 
among participants who were dyslipidemic.25,26 
Zakeri and Karmarat-Panah stated that ALT and 
dyslipidemia might be involved in the prevalence 
and development of NAFLD.27 According to 
Williamson et al. BMI and triglycerides were 
independent indictors of NAFLD.24 Hyper 
triglyceridemia was more significantly associated with 
hyper cholesterolemia in several studies but few studies 
established that hypercholesterolemia causes 
NAFLD.28-30 According to some research, low 
HDL-C and hyper triglyceridemia were found to 
be risk factors for NAFLD development.31, 32

On correlation analysis, both ALT and AST levels 
showed a significant positive correlation with

serum cholesterol, TG, LDL but correlation with 
HDL was not significant. In the study of Al-Jameil 
et al., cholesterol, TG, LDL had a strong positive 
correlation with ALT but AST showed weak 
relation with all parameters.33 A significant 
positive correlation was observed between serum 
ALT and BMI, but AST level showed a non 
significant positive correlation with BMI which is 
consistant with several studies.11,23 
This study focused light on the correlation 
between hepatic enzymes and other risk factors in 
NAFLD patients within a particular geographic 
area, which may be valuable information for 
managing and monitoring NAFLD.

Limitations
The current study used a small sample size and 
was a time-framed cross-sectional study 
conducted in a small context. NAFLD was 
diagnosed only on the basis of hepatic steatosis 
imaging; a liver biopsy was not performed to 
confirm the presence of fibrosis or cirrhosis.

Conclusion
In conclusion, this study reveals an elevation of 
hepatic enzyme, ALT and AST in NAFLD 
patients. Obesity and dyslipidemia play a 
significant role in changes in ALT and AST. So, 
these enzymes should be evaluated in NAFLD 
patients.

Recommendation
Extensive research is required to clarify the causal 
connection between hepatic enzymes and other 
characteristics of nonalcoholic fatty liver disease. 
Furthermore, researching the frequency of 
NAFLD in the general population is crucial to 
monitor the disease epidemiology.
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