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ABSTRACT

Liver disease, major global health burden and accurate differentiation
between viral and alcoholic hepatitis is crucial for prognostic assessment,
yet the systematic evaluation of cost-effective biochemical markers in
populations remains limited. This observational cross-sectional analytical
study was conducted at a tertiary care hospital, Hyderabad, India;
including 150 participants equally distributed among three groups (n =
50 each). Biochemical parameters were analyzed using fully automated
Beckman Coulter AU5800 and platelet count by electrical impedance
principle. Independent t-test and one-way ANOVA were performed;
p-value < 0.05 was considered statistically significant. The biochemical
findings revealed early progression of liver disease, characterized by
elevated levels of total and direct bilirubin and significantly elevated
ALT. In contrast alcoholic hepatitis showed higher AST compared to viral
hepatitis group and slightly increased globulin with lower A/G ratio.
Platelet count was significantly decreased in viral hepatitis indicating
increased risk of hepatic coagulopathy. This study highlights those
simple, cost-effective markers, including AST/ALT ratio, bilirubin levels,
and platelet count, may serve as non-invasive indicators of liver injury
and aid in differentiating Alcoholic from Viral hepatitis.

Keywords: Non- Invasive, Biomarker, Liver Disease, AST/ALT Ratio,
Therapeutic Approach.

INTRODUCTION

Multi-functional organ, Liver involved in synthesis of proteins and
digestive enzymes and plays a central role in detoxification [1]. Viral
hepatitis caused by Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV)
is a major global health burden, affecting 325 million people worldwide
reported by World Health Organization (WHO) [2]. Alcohol has emerged
as a major cause of liver dysfunction, affecting youth and middle-aged
people in rapidly urban regions [3].

Liver function tests (LFTs) provide valuable insights in diagnosis and
treatment of liver diseases. Correlation of morphologic changes with
functional changes improves interpretive ability of LFTs, implying that
in most cases of diffuse parenchymal changes, LFTs are abnormal, while
in cases of focal changes, regardless of severity, only a few parameters
are affected. Varied etiologies of liver disease, viz., viral, toxic, biliary, and
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purulent, have distinct clinical, laboratory, and morphologic
features, similarly, different types of cirrhosis have distinct
biochemical characteristics, and their detection and
management have been significantly enhanced via LFTs

[4,5].

Therefore, precise differentiation between liver disease
etiologies based only on clinical evaluation can be
challenging [6]. Individual history may be unreliable due
to social stigma associated with alcohol consumption. This
diagnostic uncertainty can delay appropriate treatment and

affect clinical outcomes [7].

LFTs are crucial in evaluating pathophysiology of liver and in
determining pathogenesis, being a cost-effective procedure
for diagnosis. While LFTs may not distinguish during
inflammation of liver, they can differentiate significant
fibrosis, which is crucial for monitoring individuals who is
prone to developing complications from hepatic cirrhosis.
Serum ALT is considered first marker to be used to assess
liver disease because of its high sensitivity and specificity
[8,9].

Biochemical markers profiling offers a reliable approach
for differential diagnosis of liver disease. The pattern of

particularly the AST/ALT
ratio, has demonstrated diagnostic utility in distinguishing

aminotransferase elevation,

alcohol-related liver injury from other etiologies [10].Viral
hepatitis typically presents with alanine aminotransferase
predominance, reflecting primary hepatocellular damage,
while alcoholicliver injury characteristically shows aspartate
aminotransferase predominance due to mitochondrial injury
and nutritional deficiencies associated with chronic alcohol
consumption [11,12].

Recent advances in non-invasive hepatic assessment have
reinforced the clinical value of traditional biochemical
Studies have found that
incorporating AST/ALT ratios remain useful as preliminary

markers. serum markers
assessments for assessing chronic liver disease [13].
Furthermore, emerging evidence suggests that specific
biochemical patterns can provide valuable diagnostic and
prognostic information in acute hepatitis presentations [14].

Despite possible utility of biochemical profiling, systematic
evaluation of LFTs to differentiate viral from alcoholic
hepatitis in Indian populations remains limited. Prior
investigations have mainly focused on Western cohorts.
Population specific biochemical patterns and provide
optimal cut off values require an investigation to address
important gap in current knowledge [15,16].

This study aims to compare and correlate different markers
of hepatic biochemical profile ALT, AST, ALP, bilirubin,
total protein, platelet count and uric acid using correlation
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coefficients and p values. This study was designed to
explain the complexities and clinical implications of liver
diseases, therefore, emphasizing need for proper diagnosis
and management. The study is aimed to evaluate the
diagnostic presentation of these biochemical parameters
in distinguishing of viral hepatitis from alcoholic hepatitis
and prove evidence-based diagnostic criteria which can be
interpreted in a diverse clinical setting

MATERIAL & METHODS
Study Design and Setting

We conducted an observational cross-sectional analytical
study at Malla Reddy Hospital, Hyderabad, India. The study
protocol was approved by the Institutional Ethics Committee
of Malla Reddy Institute of Medical Sciences, Hyderabad,
Telangana (Ref No: MRIMS/DHR-IEC-MSC-BI0/2025/26).

Study Population
Inclusion Criteria

Individuals between 18 - 60 years of age with confirmed
diagnosis based on appropriate clinical, biochemical, and
serological diagnostic parameters.

A total of 150 participants were recruited and equally
distributed among three groups (n=50 each):

e Group 1 (Viral Hepatitis): Individuals aged between 18
- 60 years diagnosed with acute & chronic viral hepatitis
with positive serology tests for hepatitis B & C, with clinical
manifestations and biochemical indicators.

e Group 2 (Alcoholic Hepatitis): Individuals aged 18 - 60
years with clinical and biochemical evidence of alcoholic
liver disease, with a known history of chronic alcohol use.

e Group 3 (Controls): Normal controls (matched for age
and gender), healthy controls having normal liver function
tests with no history of liver disease, alcohol abuse, or
viral hepatitis.

All participants provided written informed consent after a
detailed explanation of study objectives and procedures.

Exclusion Criteria

Exclusion criteria included hepatocellular carcinoma,
drug-induced hepatitis, autoimmune liver disease, MASLD,
pregnancy, concurrent systemic illness, cardiac disease or
use of hepatotoxic medications. Individuals with known
chronic conditions that may affect liver function markers

were also excluded from the study.
Specimen collection

Venous blood samples collected from clinically and
diagnostically confirmed individuals with Alcoholic hepatitis
and Viral hepatitis (HBV and HCV). Approximately 5 ml of
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blood was drawn aseptically from the antecubital vein under
standard conditions. Out of this, 3 mL was transferred into a
serum separator tube for biochemical analysis, and 2 mL was
collected in an EDTA tube for haematological assessment.

Serum was separated from clotted blood by centrifugation at
4000 rpm for 10 minutes and stored at —20°C until further
analysis. Separated serum was used for the estimation of
total, direct, and indirect bilirubin, aspartate transaminase
(AST), alanine transaminase (ALT), alkaline phosphatase
(ALP), total
globulin (A/G) ratio, and uric acid, while platelet count was

protein, albumin, globulin, albumin-to-

determined using standard haematological methods.
Laboratory Analysis

Biochemical parameters were analyzed using Beckman
Coulter AU5800, a fully automated analyzer; IFCC kinetic
UV method was used to measure AST, ALT, and ALP, serum
bilirubin was measured using modified diazo method,
albumin by bromocresol green method, Serum uric acid
was estimated using enzymatic uricase-peroxidase (POD)
method, and platelet count was measured using electrical
impedance principle on an automated 3-part hematology
analyzer. The following calculated and measured Biochemical
Parameters were evaluated, total, direct, and indirect
bilirubin, ALT, AST, ALP, total protein, albumin, globulin,
albumin-to-globulin (A/G) ratio, platelet count, and serum
uric acid.

Statistical Analysis

The statistical analysis was carried out by using SPSS version
29.0 (IBM Corporation, NY, USA). The mean and standard
deviation was assessed and T test was performed between
the groups and the parametric data were analyzed using
one-way analysis of variance (ANOVA). The percentage
of individuals with abnormal values was calculated using
established reference ranges. Statistical significance was
defined as p < 0.05.

RESULTS

In the present study, controls had normal liver function
parameters; total bilirubin 0.30 + 0.02 mg/dL, ALT 22.78 +
9.12 IU/L, AST 23.34 = 8.95 IU/L, ALP 82.15 = 24.07 1U/L,
total protein 6.9 * 0.6 g/dL, albumin 4.15 + 0.37 g/dL,
globulin 2.8 + 0.52 g/dL, A/G ratio 1.54 * 0.35, platelet count
2.6 + 0.2 x10°/uL, and uric acid 4.8 + 0.9 mg/dL.
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Viral hepatitis showed marked elevations in total bilirubin
(6.21 £ 2.15 mg/dL), direct bilirubin (2.77 * 2.38 mg/dL),
indirect bilirubin (3.50 + 2.10 mg/dL), ALT (387.14 + 289.52
IU/L), AST (228.72 £260.46 IU/L), and ALP (198.15 + 109.37
IU/L), along with decreased albumin (3.15 + 0.52 g/dL), A/G
ratio (1.12 % 0.26), and platelet count (1.1 = 0.1 x10°/uL).

In alcoholic hepatitis, ALT levels (142.94 + 36.48 1U/L)
were lower than AST levels (AST 264.66 + 108.12 IU/L),
as the differences in AST levels between the two etiologies
are not significant, ALT levels were higher in viral hepatitis,
resulting in a significantly increased AST/ALT ratio in
alcoholic hepatitis (1.85 + 0.34), which is characteristic
of alcohol-induced liver injury. ALP was elevated in both
groups, but were more pronounced in viral hepatitis 198.15
+ 109.37 IU/L) compared with alcoholic hepatitis (150.15
+ 29.37 1U/L). Both hepatitis groups had decreased total
protein and albumin, increased globulin concentrations,
thrombocytopenia, and elevated uric acid levels (viral: 8.7
+ 1.0 mg/dL; alcoholic: 10.8 * 1.2 mg/dL) compared to
controls.

The comparative analysis of liver function parameters
revealed distinct biochemical patterns among control,
viral hepatitis, and alcoholic hepatitis groups (Table 1,2
& 3). Control group showed normal liver function. In viral
hepatitis, marked elevations in bilirubin levels and ALT/AST
levels, indicating significant hepatocellular injury, ALP levels
were elevated, suggesting cholestasis (Table 4). Alcoholic
hepatitis group showed an elevation of AST over ALT,
indicated by a high AST/ALT ratio, consistent with alcohol-
related liver damage (Figure 1). Both hepatitis groups
showed reduced total protein and albumin levels with
increased globulin (Figure 2), decreased albumin-to-globulin
(A/G) ratio (Figure 3), indicating impaired liver function.
Thrombocytopenia was observed in both disease groups,
more severe in viral hepatitis. Uric acid levels were higher
in alcoholic hepatitis (Figure 4). Overall, viral hepatitis was
characterized by more severe transaminase and bilirubin
elevation (Figure 5), whereas alcoholic hepatitis showed a
distinctive AST predominance and higher uric acid levels,
clearly differentiating the biochemical profiles of the three
groups.
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Table 1. Descriptive Statistics of Biochemical Parameters by Disease Group

Alcoholic Hepatitis

Parameter with Reference Ranges Control (n=50) MEAN * SD Viral Hepatitis (n=50)
(n=50)
Total Bilirubin
0.30 £0.02 6.21 +2.15 485+2.12
(0.1-0.2 mg/dL)
Direct Bilirubin
0.20 £0.10 2.77 £2.38 1.89 £1.29
(0-0.3mg/dL)
Indirect Bilirubin
0.30+0.1 3.50+2.10 3.10+1.80
(0.2-0.8 mg/dL)
ALT
22.78£9.12 387.14 + 289.52 142.94 + 36.48
(<401U/L)
AST
23.34 +8.95 228.72 £260.46 264.66 £ 108.12
(401U/L)
ALP
82.15 + 24.07 198.15 +109.37 150.15 + 29.37
(44-147 1U/L)
Total protein
6.9+0.6 6.2+0.8 6.2+0.7
(6-7 g/dL)
Albumin
4.15 +0.37 3.15+0.52 3.17£0.37
(3.5-5.0 g/dL)
Globulin
2.8+0.52 3.10 £ 0.60 3.40+0.8
(2.0-3.5 g/dL)
A/G Ratio
1.54 £ 0.35 1.12+0.26 1.02+0.18
(1.1-2.5)
AST/ALT Ratio 1.02 £ 0.15 0.54 +0.12 1.85 % 0.34
Platelet count
26+0.2 1.1+0.1 09+0.1
(1.5- 4.5 X 10%/pL)
Uric acid
48+09 8.7+1.0 108+ 1.2
(3.0-7.0 mg/dL)
Table 2. Comparison of Biochemical Parameters Between Control and Viral Hepatitis Group
Control (n=50) Viral Hepatitis (n=50) )
Parameter (Mean * SD) (Mean + SD) p- value
Total Bilirubin (mg/dL) 0.30 +0.02 6.21+2.15 0.001
Direct Bilirubin (mg/dL) 0.20 £ 0.10 2.77 £ 2.38 0.05
Indirect Bilirubin (mg/dL) 0.30+0.1 3.50+2.10 0.05
ALT / SGPT (U/L) 22.78+£9.12 387.14 + 289.52 0.001
AST / SGOT (U/L) 23.34+895 228.72 £ 260.46 0.001
ALP (U/L) 82.15 + 24.07 198.15 +109.37 0.06
Total Protein (g/dL) 6.9+0.6 6.2+0.8 0.9
Albumin (g/dL) 415 +0.37 3.15+0.52 0.04
Globulin (g/dL) 2.8+0.52 3.10 £ 0.60 0.03
A/G Ratio 1.54 £0.35 1.12+£0.26 0.001
Platelet Count (x10°%/pL) 1.02 +0.15 0.54 +0.12 0.06
Uric Acid (mg/dL) 2.6+0.2 1.1+0.1 0.001
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Table 3. Comparison of Biochemical Parameters Between Control and Alcoholic Hepatitis Group

Parameter Control (n=50) Alcoholic Hepatitis (n=50) p- value
(Mean # SD) (Mean * SD)
Total Bilirubin (mg/dL) 0.30 +0.02 4.85+2.12 0.001
Direct Bilirubin (mg/dL) 0.20 £ 0.10 1.89+1.29 0.05
Indirect Bilirubin (mg/dL) 0.30+0.1 3.10+1.80 0.01
ALT / SGPT (U/L) 22.78 £9.12 142.94 + 36.48 0.001
AST / SGOT (U/L) 23.34 +8.95 264.66 + 108.12 0.001
ALP (U/L) 82.15 + 24.07 150.15 + 29.37 0.6
Total Protein (g/dL) 6.9+0.6 6.2+0.7 0.9
Albumin (g/dL) 4.15+0.37 3.17 £0.37 0.05
Globulin (g/dL) 2.8+0.52 3.40+0.8 0.04
A/G Ratio 1.54 £ 0.35 1.02+0.18 0.01
Platelet Count (x10°/pL) 1.02 £0.15 1.85 £ 0.34 0.01
Uric Acid (mg/dL) 26+0.2 0.9+0.1 0.03
Table 4. Comparison of Biochemical Parameters Between viral and Alcoholic Hepatitis Group
Parameter Vira(lnl-ies%z;titis Alcoholic Hepatitis (n=50) p- value
(Mean # SD) (Mean + SD)
Total Bilirubin (mg/dL) 6.21+2.15 4.85+2.12 0.05
Direct Bilirubin (mg/dL) 2.77 £ 2.38 1.89+1.29 0.04
Indirect Bilirubin (mg/dL) 3.50+2.10 3.10+£1.80 0.6
ALT / SGPT (U/L) 387.14 £ 289.52 142.94 + 36.48 0.05
AST / SGOT (U/L) 228.72 +260.46 264.66 +108.12 0.07
ALP (U/L) 198.15 £ 109.37 150.15 * 29.37 0.03
Total Protein (g/dL) 6.2+0.8 6.2+0.7 1
Albumin (g/dL) 3.15+0.52 3.17 £0.37 0.9
Globulin (g/dL) 3.10 + 0.60 3.40 +0.8 0.04
A/G Ratio 1.12+0.26 1.02+0.18 0.07
Platelet Count (x105/pL) 0.54 +0.12 1.85 + 0.34 0.05
Uric Acid (mg/dL) 1.1+0.1 0.9+0.1 0.03
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Figure 4. Comparative Distribution of Serum Uric Acid Levels in Control, Alcoholic Hepatitis, and Viral Hepatitis Groups.
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Figure 5. Comparative Distribution of Serum Bilirubin Fractions (Total, Direct, and Indirect) in Control, Alcoholic Hepatitis,

and Viral Hepatitis Groups.

DISCUSSION

Our present study provides clinically related insights to
distinguish viral and alcoholic hepatitis using routine LFTs.
Distinct biochemical patterns include, elevated AST/ALT
levels in alcoholic hepatitis and alteration in bilirubin and
protein parameters, highlights significant diagnostic and
prognostic relevance in hepatic disorders. Based in an Indian
tertiary care setting, these findings provide population-
specific evidence that could support early and cost-effective
clinical decision-making.

Moreover, evaluation of serum albumin and A/G ratio
highlights the efficacy of synthetic function markers in
evaluating severity of disease. This study indicates that
utilizing validated,

easily accessible laboratory tests

enhances the stratification of individuals, promotes early
clinical intervention and targets management strategies
when treating hepatitis in resource limited settings.

According to on-going hepatic research, changes in specific
liver enzymes and metabolites might indicate hepatocellular
damage and functional impairment. ALT/AST ratio emerged
as a clinically useful parameter for distinguishing between
alcoholic and viral hepatitis. Viral hepatitis showed ALT
dominance with a lower AST/ALT ratio whereas, alcoholic
hepatitis was characterized by a higher AST/ALT ratio,
corresponding to AST predominance as well as platelet
count were decreased in disease progression. The observed
differential enzymatic pattern may be the result of distinct
hepatocellular damage and enzymatic secretion mechanisms
between viral and Alcoholic hepatitis [17]. Our findings are
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consistent with earlier studies showing that an AST/ALT
ratio > 2.0 is associated with alcoholic liver disease. 70% of
individuals with alcoholic hepatitis in this study met these
criteria, supporting diagnostic relevance of ratio in the
studied cohort. Sheth et al. reported that higher AST/ALT
ratios are associated with severity of liver disease [18].

The observed AST predominance in alcoholic hepatitis is
linked toincreased mitochondrial and cytosol AST release and
reduced ALT activity due to vitamin B6 deficiency associated
with chronic alcohol consumption. Oxidative damage to
mtDNA and respiratory chain complexes, decreased ATP
synthesis, and altered mitochondrial dynamics are all
indicators of ethanol-induced mitochondrial dysfunction,
that enhances hepatocyte damage and stimulates the release
of AST. These mitochondrial and enzymatic alterations, could
be beneficial in distinguishing viral and alcoholic hepatitis.
Findings of this study indicates the presence of biochemical
patterns in viral and alcoholic hepatitis in individuals,
highlighting the importance of liver function monitoring for
etiological differentiation [19,20].

Contemporary multicentre studies suggested that diagnostic
utility of AST/ALT ratio may be consistent across different
healthcare settings. In a prospective cohort study Liu et
al. showed that AST/ALT ratio maintained independent
prognostic value across multiple centres, these findings
indicate that AST/ALT ratio may provide clinically useful
information across different populations [21]; however,
further studies need to be conducted to evaluate diagnostic
value of the AST/ALT ratio. This pattern may reflect
intrahepatic cholestasis with hepatocellular injury and
should be validated in a large cohort sample [22]. variations
in bilirubin metabolism provides additional diagnostic
values.

Severe hypoalbuminemia was observed in 86-88% of
individuals in both disease groups and may be indicative
of hepatic dysfunction. Similar albumin levels in both viral
and alcoholic hepatitis might be related to severity of acute
disorders and protein synthesis irrespective of etiology.
Studies shown reduction of albumin/globulin (A/G) ratio
from controls to viral hepatitis and alcoholic hepatitis may
potentially be associated with varying inflammatory activity
and altered immunoglobulin profiles [23]. Albumin has
prognostic value that goes beyond diagnosis, affecting clinical
therapy and outcome prediction in individuals with hepatic
dysfunction. In the current study both diseased groups
individuals showed severe hypoalbuminemia (< 3.0 g/dL),
indicating significant hepatic impairment and emphasizing
the necessity of careful monitoring and intensive supportive
care. Hypoalbuminemia has been found in several studies
to be a reliable prognostic marker in a variety of clinical

Mathews Journal of Gastroenterology and Hepatology

settings. Its significance as a universal predictive biomarker
in hospitalized individuals with hepatic and other systemic
illnesses was highlighted by Oster et al., who showed that
low blood albumin levels are independently associated with
higher morbidity and death, irrespective of cause of the
disease [24].

Takahashi
concentrations are significantly linked with reduced long-

Furthermore, etal. reported that albumin
term survival in individuals with chronic liver disease and
hence confirming albumin’s central role as a predictive
biomarker for poor hepatic outcomes [25]. Together, these
observations align with our results suggesting that severe
hypoalbuminemia represents severe hepatic dysfunction
indicatingaworseclinical outcome, helpinginriskassessment
and supportive therapeutic interventions. Our results are
especially relevant in resource-limited settings considering
that biochemical markers assessed are cost effective, non-
invasive and easily accessible. Recent investigations have
reported similar biochemical profiles in a variety of different
populations, which has validated usefulness of such simple
serum indices as AST/ALT ratio in preliminary evaluation of
severity of a liver disease when advanced imaging modalities
are not available [26]. Our study spreads this evidence to
previous research by showing that the findings are not only
statistically significant but also clinically relevant.

Thelarge effect sizes observed (n* > 0.50 in most parameters)
representdifferences that are substantial enough to conclude
on evidence-based diagnostic decision making. These results
support a hierarchical approach of diagnosis that starts with
assessment of AST/ALT ratios and support these findings
with evaluation of ALT concentrations and bilirubin patterns.
However, our study has limitations, observational cross-
sectional analytical study, inherently, limits ability to evaluate
changes overtime, although simple size was sufficient for
statistical analysis, it may restrict generalization of findings
to the general patient cohort. Future research, that address
these limitations would further confirm the usefulness of
these biochemical markers in diverse clinical settings.

CONCLUSION

Our preliminary study provides strong evidence of
systematic biochemical profiling in differential diagnosis
of viral and alcoholic hepatitis in individuals. The AST/ALT
ratio is a major differentiating marker between chronic
disease groups of 2 etiologies. Complementary changes in
level of ALT concentration and bilirubin metabolism provide
improves accuracy of diagnosis. These evidence-based
criteria using easily available and cost-effective tests, can
be implemented in different healthcare settings. The large
effect sizes and statistical reliability are implicated in clinical
relevance of these biochemical patterns to improve precision
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of diagnoses and decision making during therapeutic
process. Potential use of these in healthcare settings with
a large proportion of individuals infected with hepatitis
requires prospective research that will focus on longitudinal
validation, integration into biomarker and into clinical
guidelines to optimise hepatitis diagnosis and management.
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