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in the Diagnosis of Alcoholic Liver Disease

INTRODUCTION
Alcohol consumption is the most common cause of cirrhotic 
chronic liver disease in India (34.3%) [1]. Heavy drinkers and 
alcoholics may progress from fatty liver to alcoholic hepatitis to 
cirrhosis and it is estimated that 10% to 15% of the alcoholics 
develop cirrhosis [2]. In addition to this, the burden of alcohol-
related disease in the developed countries accounts for as 
much as 9.2% [3] of all disability-adjusted life years with 
alcohol-related cirrhosis being the second most common 
indication for liver transplantation in countries like Europe (40%) 
and Unites States of America (USA) (20%) [4]. The amount 
of alcohol ingested is the most important risk factor for the 
development of ALD. Intake of 80 grams of alcohol per day 
has been defined as “hazardous drinking” and consumption 
of amounts in excess of 80 grams significantly increases the 
risk of developing cirrhosis [5]. In hepatocytes, ethanol is 
metabolised into acetaldehyde by alcohol dehydrogenase, 
cytochrome P450 and catalase. This generates reactive 
oxygen species and causes lipid peroxidation, mitochondrial 
glutathione depletion and S-adenosylmethionine depletion. 
These lead to hepatocytic injury [6,7]. Acetaldehyde is highly 
toxic to hepatocytes because it promotes glutathione depletion, 
lipid peroxidation and mitochondrial damage [8,9]. Moreover, 
chronic alcohol ingestion leads to resistance to the lipogenic 
effects of insulin in addition to decreased ability of adipose 
tissue to take up and esterify Non-Esterified Fatty Acid (NEFA), 
thus increasing the circulating NEFA. Increased NEFA promotes 
hepatic steatosis through direct esterification in the hepatocytes 
and by inducing hepatic de novo lipogenesis through synthesis 
of Sterol Regulatory Element Binding Protein (SREBP) [10]. 
Furthermore, it induces hepatic insulin resistance and leads 

to release of pro-inflammatory cytokines which trigger Hepatic 
Stellate Cells (HSC) to synthesise collagen and cause fibrosis. 
Chronic alcohol consumption also increases the serum leptin 
levels causing HSC induced fibrosis and hepatic inflammation. 
Thus, prolonged alcohol intake can lead to ALD by affecting 
metabolic, endocrine and immune function leading to hepatic 
steatosis, inflammation and fibrosis.

The enzyme GGT is a membrane bound glycoprotein which 
catalyses the transfer of the γ-glutamyl group from γ-glutamyl 
peptides to other peptides, amino acids and water [11]. It 
occurs as a membrane bound enzyme in the kidney, pancreas, 
liver, spleen and small intestine. GGT is a microsomal enzyme 
which is present in hepatocytes, biliary epithelial cells, renal 
tubules, pancreas and intestine [12]. It is also present in cell 
membrane and is involved in glutathione metabolism. Raised 
serum activity of the enzyme has been reported in alcoholism, 
various forms of liver diseases including primary and secondary 
hepatic tumors, diabetes mellitus, cardiovascular disease, renal 
neoplasms, and the nephrotic syndrome [13]. OPN was first 
described as a phosphoprotein, secreted by a transformed cell 
line in 1979. The OPN gene is located on chromosome 4 region 
22 (4q22.1) in humans. The protein is composed of about 300 
amino acids and has two isoforms, a secreted form (sOPN) and 
an intracellular form (iOPN). It has various post-translational 
modifications such as phosphorylation, sulfation, glycosylation 
and proteolytic cleavage. It has an Arginine-Glycine-Asparate 
(RGD) domain, which binds with high affinity to integrins [14].

In a study conducted by Morales-Ibanez O et al., they suggested 
that hepatic expression and serum levels of OPN were markedly 
increased in alcoholic hepatitis compared to healthy controls and 
patients with other types of chronic liver diseases and correlated 
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ABSTRACT
Introduction: Alcohol consumption is a major cause of liver 
disease worldwide. The amount of alcohol ingested is the most 
important risk factor for the development of Alcoholic Liver 
Disease (ALD). Osteopontin (OPN) is an extracellular matrix 
protein that is markedly up-regulated in patients with ALD.

Aim: To determine the best predictor of ALD among Serum 
Aspartate Transaminase (AST)/Alanine Transaminase (ALT) 
ratio, Alkaline Phosphatase (ALP), Gamma Glutamyl Transferase 
(GGT) and serum OPN.

Materials and Methods: Clinically diagnosed cases of ALD 
(N=60) with alcohol consumption ≥100 gm/day, for more than 
eight years and age and gender matched healthy controls (N=60) 
were recruited for the study. Estimation of AST, ALT, ALP and 
GGT were assayed by standard photometric methods in auto 
analyser ERBA-XL (EM-200) and plasma OPN was estimated by 

using commercial kit based on Enzyme-Linked Immunosorbent 
Assay (ELISA). Receiver Operator Characteristic (ROC) curve 
analysis was done to establish the best predictor of ALD among 
the markers.

Results: The parameters of the liver function tests such as AST, 
ALT, ALP were significantly increased in the cases (p<0.001) 
as compared to controls. In the study, there was a significant 
increase in the level of OPN and GGT in the patients with ALD 
(p<0.001) as compared to controls. OPN showed significant 
positive correlations with AST (r=0.76, p<0.001), ALT (r=0.64, 
p<0.001), ALP (r=0.68, p<0.001). Upon ROC analysis, OPN had 
the maximum area (0.998) under curve as compared to GGT 
and AST/ALT ratio.

Conclusion: OPN is a better predictor of ALD as compared to 
GGT and AST/ALT ratio.
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Graphical data was presented by bar diagrams. Student’s 
independent t-test was employed for comparing continuous 
variables. Pearson’s correlations coefficient was applied to study 
the association of OPN with liver enzymes of ALD patients. ROC 
curve analysis was done to establish the best predictor of ALD 
among the markers. The p-value <0.05 was considered statistically 
significant for all the parameters.

RESULTS
The mean age of the ALD patients was (53.06±4.38) years and for 
the healthy controls was (50.76±5.89) years [Table/Fig-1].

with short-term survival and disease severity [15]. Patouraux S et 
al., also postulated that serum OPN is progressively increased in 
liver fibrosis and associated with the stage of fibrosis in alcoholic 
patients and thus, it can be biomarker for significant fibrosis [16]. 
Hence, aim of the study was to determine the role of serum OPN 
as a biomarker in the diagnosis of ALD and compare it with AST/
ALT ratio, ALP, GGT.

MATERIALS AND METHODS
This was a hospital based cross-sectional study which was carried 
out in the Department of Biochemistry and Medicine, Faculty of 
Medicine and Health Sciences, SGT Hospital and Research Institute, 
SGT University, Gurugram, Haryana, India from November 2018 
to May 2019. The ethical clearance for the study was taken 
from Institutional Ethics Committee (IEC letter no. IEC/FMHS/
AC/29/11/2018-M.Sc dated-29.11.2018). Clinically diagnosed 
patients of ALD (N=60) in the age group of 20-60 years attending 
Medicine Outpatient Department (OPD) of SGT Hospital were 
included as the cases. Cases were defined based on medical 
history, physical examination and laboratory investigations. Age and 
gender matched healthy controls (N=60) were recruited from general 
population as they reported to the medicine OPD for routine health 
checkup. After explaining, the purpose and details of the study to 
all the subjects of both the groups, a written and informed consent 
was taken.

Inclusion Criteria
•	 Alcohol	intake	≥100 gm/day,

•	 Duration	of	alcohol	intake	>8	years	[17,18],

•	 AST	level	2-6	times	raised	as	compared	to	ALT.

Exclusion Criteria
•	 Viral	hepatitis	B	and	C,

•	 Autoimmune	hepatitis,

•	 Drug	induced	hepatitis,

•	 Copper	 and	 iron	 storage	 disease	 (Wilson	 disease,	
haemochromatosis),

•	 Chronic	smoking,

•	 Patient	 on	 steroids,	 antihypertensive	 drugs,	 hypoglycaemic	
drugs or hormone replacement therapy,

•	 Concomitant	inflammatory	disorders,

•	 Renal	disorders	(ruled	out	on	the	bases	of	Kidney	Function	Test).

Laboratory Analysis
A total of 5 mL of venous blood was collected after 12-14 hours 
of fasting taking all aseptic precautions, out of which 3 mL was 
collected in plain vial and serum was separated by centrifuging 
at 3000 rpm for 10-15 minutes and 2 mL blood was collected in 
an EDTA containing vial for the estimation of OPN. Liver Function 
Tests of the subjects were estimated immediately and one aliquot 
was preserved at -20°C for the estimation of OPN within 1 month 
of collection of sample. Internal quality control for all the tests 
was performed using control materials obtained from ERBA, 
Germany. Estimation of AST, ALT, ALP and GGT was assayed by 
standard photometric methods in auto analyser ERBA-XL (EM-200) 
using commercially available kits. OPN was estimated by using 
commercial kit based on ELISA.

STATISTICAL ANALYSIS
The data recorded was entered in a spreadsheet and then 
statistical analysis were performed by using Statistical Package 
for the Social Sciences (SPSS) Version 21.0. Continuous variables 
were summarised in the form of means and standard deviations. 

parameters Cases (n=60) Controls (n=60) p-value

Sex
Male 56 55

0.729
Female 04 05

Age (years) 53.06±4.38 50.76±5.89 0.016

[Table/Fig-1]: Demographic parameters of the subjects.

Liver Function Tests
The parameters of the liver function tests such as AST, 
ALT, ALP were significantly increased in the patients with 
ALD (p<0.001) when compared to the healthy control subjects 
[Table/Fig-2].

parameters
Cases 

(mean±SD)
Controls 

(mean±SD) t-value p-value

AST (U/L) 67.48±9.43 18.86±3.79 37.04 <0.001

ALT (U/L) 36.58±5.81 20.98±5.02 15.72 <0.001

ALP (U/L) 97.90±29.45 40.26±8.01 14.62 <0.001

AST/ALT ratio 1.86±0.27 0.93±0.24 19.73 <0.001

[Table/Fig-2]: Comparison of liver function tests among ALD patients and the 
controls.
Student’s independent t-test applied; <0.05 statistically significant
AST: Serum aspartate transaminases; ALT: Alanine transaminases; ALP: Alkaline phosphatase; 
SD: Standard deviation

Markers of Alcoholic Liver Disease (ALD)
In the present study, significantly increased levels of OPN and GGT 
were found in the patients with ALD (p<0.001) when compared with 
the control subjects [Table/Fig-3].

parameters
Cases 

(mean±SD)
Controls 

(mean±SD) t-value p-value

GGT (U/L) 46.14±9.06 28.96±9.28 10.25 <0.001

OPN (ng/mL) 97.43±31.59 34.33±11.28 14.56 <0.001

[Table/Fig-3]: OPN levels among ALD patients and control subjects.
Student’s independent t-test applied; <0.05 statistically significant
GGT: Gamma glutamyl transferase; OPN: Osteopontin

Correlations of OPN with Liver Enzymes
In the present study, significant correlations between the level 
of OPN and the liver enzymes (AST, ALT and ALP) were found  
[Table/Fig-4]. OPN showed significant positive correlations with AST 
(r=0.76, p<0.001), ALT (r=0.64, p<0.001), ALP (r=0.68, p<0.001) 
and GGT (r=0.61, p<0.001) [Table/Fig-5-8].

variables

pearson’s correlation coefficient of Opn with variables

r p-value

AST 0.76 <0.001

ALT 0.64 <0.001

ALP 0.68 <0.001

GGT 0.61 <0.001

[Table/Fig-4]: Pearson’s correlation coefficients of OPN with Liver enzymes.
<0.05 statistically significant
AST: Serum aspartate transaminases; ALT: Alanine transaminases; ALP: Alkaline phosphatase; 
GGT: Gamma glutamyl transferase; OPN: Serum osteopontin

Upon ROC curve analysis, OPN had the maximum area under curve 
as compared to GGT and AST/ALT ratio [Table/Fig-9,10].
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DISCUSSION
In the present study, clinically diagnosed cases of ALD (N=60) and 
healthy controls (N=60) were included. In the study, liver enzymes 
such as AST, ALT, ALP and GGT were significantly increased in the 
patients with ALD when compared to the healthy control subjects 
(p<0.001). Similar findings were observed in various studies [19-
30]. In the present study, AST/ALT ratio was significantly elevated 
in alcoholic patients when compared to the healthy controls 

(p<0.001). This finding is in consistent with the findings of some 
studies which concluded that AST/ALT ratio was good indicator 
of cirrhosis in ALD [31-33]. The AST/ALT ratio is not a sensitive 
and specific marker of ALD especially in the advanced stages. On 
the other hand, GGT which is a membrane bound glycoprotein 
enzymeis widely used marker for excessive and repeated alcohol 
intake. The cause of increased serum GGT in chronic alcoholics 
is due to induction of hepatic microsomal enzymes. The serum 
GGT alone is not specific for ALD because it is raised in other 
conditions. Therefore, the authors wanted to determine the role of 
serum OPN as a biomarker of severity of ALD as several studies 
suggested that the serum OPN correlated with degree of fibrosis 
in chronic alcoholics [34,35].

In the study, significant increase was observed in the level of OPN 
in the patients with ALD when compared with the control subjects 
(p<0.001). This is in consistence with the findings of a number 
of other studies. [14-17,36-38]. In the present study, significant 
associations between the level of OPN and the liver enzymes 

[Table/Fig-5]: Graph showing pearson’s correlations of OPN and AST of the 
subjects.

[Table/Fig-6]: Graph showing pearson’s correlations of OPN and ALT of the 
 subjects.

[Table/Fig-7]: Graph showing pearson’s correlations of OPN and ALP of the 
subjects.

[Table/Fig-8]: Graph showing pearson’s correlations of OPN and GGT of the 
subjects.

[Table/Fig-9]: ROC curve of OPN, GGT and AST/ALT ratio.

variable(s) area under curve p value

95% Confidence interval

lower bound upper bound

OPN 0.998 <0.001 0.995 1.000

AST/ALT ratio 0.989 <0.001 0.977 1.000

GGT 0.902 <0.001 0.851 0.953

[Table/Fig-10]: Table showing area under curve of OPN, GGT and AST/ALT ratio.
<0.05 statistically significant
AST: Serum aspartate transaminases; ALT: Alanine transaminases; GGT: Gamma glutamyl 
 transferase; OPN: Serum osteopontin
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(AST, ALT, ALP) was observed. OPN showed significant positive 
correlations with AST, ALT, ALP and GGT [Table/Fig-4-8]. Similar 
findings were shown by Patauraux S et al., who suggested that 
serum OPN levels correlated with stage of fibrosis and hepatic 
inflammation	 and	 Seth	 D	 et	 al.,	 who	 also	 showed	 that	 OPN	
expression positively correlated with the severity of ALD [16,17]. 
Furthermore, Zhao L et al., also found that plasma OPN levels are 
predictive of cirrhosis in Hepatitis B virus (HBV) infection patients. 
Thus, they showed that it might be used as a marker evaluating the 
risk of cirrhosis in patients with HBV infection [37].

The area under curve obtained in the ROC curve for plasma 
OPN was highest as compared to GGT and AST/ALT ratio. This 
shows that OPN is a better predictor of ALD as compared to 
both other markers (p<0.001). Patauraux S et al., also showed 
that serum OPN level, blood test algorithm FibroMeter®, fibrosis 
hyaluronate predicted fibrosis with same accuracy and the serum 
OPN levels accurately estimated advanced fibrosis (fibrosis 
stage ≥3) with area under ROC = 0.91 (0.83, 0.95) and cirrhosis 
(Fibrosis stage = 4) with area under ROC = 0.91 (0.80, 0.96) in 
alcoholic patients [16,37]. Moreover, Ge X et al., suggested a 
protective role of OPN and suggested that OPN can protect from 
early alcohol-induced liver injury by blocking the gut-derived 
Lipopolysaccharide (LPS) and Tumour Necrosis Factor α (TNFα) 
effects the liver, thus, decreasing the progression of alcoholic 
hepatitis [39]. On the other hand, a study proposed that milk 
OPN can block OPN mediated pathways and can guard against 
hepatic	 inflammation	and	steatosis	 through	 their	gut	protective	
effects	[40].	In	addition	to	this,	Yang	L	et	al.,	developed	fluorescent	
nanoprobe which images mIR-155 and OPN mRNA and images 
the evolution from alcoholic fatty liver to steatohepatitis, thus can 
monitor the effect of therapeutic strategy in reversing alcohol 
caused liver damage [41]. Thus, treatments targeting OPN can 
be further be explored in order to discover full potential of its 
therapeutic ramifications.

Limitation(s)
Due to time constraints and limited number of cases available, a 
convenient sample size of 120 was selected. Therefore, small 
sample size was a limitation of the study.

CONCLUSION(S)
Serum OPN can serve as a biomarker in the diagnosis of ALD 
and is a better predictor of ALD as compared to GGT and AST/
ALT ratio. Validation of novel biomarkers such as OPN will help in 
establishing new diagnostic and prognostic blood tests algorithms 
having higher sensitivity and specificity in diagnosis of ALD. Further 
studies on a larger sample size are required for indepth evaluation 
of the possible role of Serum OPN as biomarkers of ALD. This pilot 
study needs to be substantiated with a larger sample size with 
different ethnicities.
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