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Abstract

Background: Liver cirrhosis is the end stage of chronic liver disease, associated with high morbidity and mortality.
Accurate assessment of disease severity is crucial for prognosis and management. While the MELD score remains a
validated prognostic tool, noninvasive methods such as serum biomarkers and FibroScan have gained prominence in
clinical practice.

Aim: To evaluate the role of serum biomarkers and FibroScan in predicting the severity of liver cirrhosis and to assess
their correlation with the MELD score.

Materials and Methods: This prospective observational study was conducted over one year on 50 patients with clinically
and radiologically diagnosed liver cirrhosis. Demographic details, biochemical investigations, and serum biomarkers
were recorded. Transient elastography (FibroScan) was performed to assess liver stiffness. MELD scores were calculated
using serum bilirubin, creatinine, and INR. Correlations between biomarkers, FibroScan, and MELD scores were analyzed
using appropriate statistical tests.

Results: Alcoholic liver disease was the predominant etiology (40%), followed by viral hepatitis (30%). Bilirubin, INR,
and creatinine showed significant positive correlations with MELD, while albumin was negatively correlated. FibroScan
values demonstrated a strong positive correlation with MELD scores, particularly in advanced fibrosis.

Conclusion: Serum biomarkers and FibroScan are valuable noninvasive tools that correlate significantly with MELD
scores, providing reliable assessment of cirrhosis severity.
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Introduction

Liver cirrhosis is a progressive chronic liver disease characterized by fibrosis, architectural distortion, and
impaired hepatic function. It represents the final common pathway of various etiologies including viral hepatitis,
alcohol-related liver disease, and nonalcoholic steatohepatitis. Early and accurate assessment of cirrhosis
severity is crucial, as it directly influences prognosis, guides therapeutic decisions, and determines candidacy for
liver transplantation. Traditionally, liver biopsy has been regarded as the gold standard for evaluating hepatic
fibrosis, but its invasiveness, sampling error, and associated complications limit routine use. (1,2)

In recent years, noninvasive modalities have gained prominence. Serum biomarkers, including fibrosis indices
and biochemical panels, provide indirect measures of hepatic injury and fibrogenesis. (3) Simultaneously,
transient elastography (FibroScan) has emerged as a reliable imaging tool to quantify liver stiffness, offering a

reproducible, rapid, and noninvasive assessment of fibrosis severity. The Model for End-Stage Liver Disease
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(MELD) score, incorporating serum bilirubin, creatinine, and INR, remains a validated prognostic marker for
predicting survival and prioritizing liver transplantation. (4,5)

Correlating serum biomarkers and FibroScan results with MELD scores may provide a comprehensive,
noninvasive strategy for assessing cirrhosis severity, thereby reducing dependence on biopsy and improving
clinical decision-making. This study aims to evaluate their predictive role and correlation in patients with liver
cirrhosis.

Methodology

This study was conducted as a prospective observational study in the Department of Gastroenterology at a
tertiary care hospital. The duration of the study was one year, from [Month, Year] to [Month, Year]. A total of
50 patients diagnosed with liver cirrhosis based on clinical, biochemical, and radiological findings were
included. Ethical clearance was obtained from the Institutional Ethics Committee, and written informed consent
was taken from all participants before enrollment.

Patients who fulfilled the inclusion criteria were evaluated through detailed history and clinical examination.
Demographic details, etiology of liver disease, and presenting symptoms were recorded. Exclusion criteria
included patients with hepatocellular carcinoma, prior liver transplantation, acute-on-chronic liver failure,
pregnancy, or refusal to participate. All patients underwent standard laboratory investigations including
complete blood count, liver function tests, renal function tests, coagulation profile, and viral markers. Serum
biomarkers relevant to liver fibrosis and function were measured.

Transient elastography (FibroScan) was performed for all enrolled patients to assess liver stiffness. The
procedure was carried out using a standardized protocol by an experienced operator. At least ten valid
measurements were obtained, and the median value was considered for analysis. FibroScan results were
expressed in kilopascals (kPa) and categorized into different stages of fibrosis according to validated cut-off
values.

The severity of liver disease was assessed using the Model for End-Stage Liver Disease (MELD) score,
calculated from serum bilirubin, serum creatinine, and INR values. Correlation between serum biomarkers,
FibroScan findings, and MELD scores was analyzed to determine their predictive ability in assessing the
severity of liver cirrhosis. Data were compiled in Microsoft Excel and analyzed using SPSS software version

XX, employing appropriate statistical tests including correlation coefficients and p-values for significance.

Results
Table 1: Demographic and Clinical Profile of Study Population (n = 50)

Parameter Frequency (%)
Mean Age (years) 52.6+10.4
Gender — Male 32 (64%)
Gender — Female 18 (36%)
Etiology — Alcoholic 20 (40%)
Etiology — Viral Hepatitis | 15 (30%)
Etiology - NASH 10 (20%)
Others 5 (10%)

15
www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2025: Vol.-14, Issue-4, P. 14 - 17

Table 2: Distribution of Serum Biomarkers

Biomarker Mean + SD | Range

Serum Bilirubin (mg/dL) | 3.8 +2.1 1.0-10.2

Serum Albumin (g/dL) 2.7+0.6 1.8-4.1

INR 1.8+0.5 1.1-3.0
Serum Creatinine (mg/dL) | 1.3 £ 0.4 0.7-2.5
ALT (IU/L) 62.4+28.5 | 28—-130

Table 3: FibroScan Distribution by Liver Stiffness Values

FibroScan Category (kPa) | Patients (n) | Percentage (%)
<7 (FO-F1: Mild) 5 10%
7-9.9 (F2: Moderate) 8 16%
10-13.9 (F3: Severe) 12 24%
>14 (F4: Cirrhosis) 25 50%

Table 4: Correlation of Serum Biomarkers and FibroScan with MELD Score

Parameter Mean MELD Score £ SD | Correlation Coefficient (r) with MELD | p-value
Serum Bilirubin | 19.2+ 5.1 +0.72 <0.001
INR 19.8+6.2 +0.68 <0.001
Serum Creatinine | 20.1+4.9 +0.61 <0.01
Serum Albumin | 18.7+5.3 -0.54 <0.01
FibroScan (kPa) | 21.3+6.4 +0.65 <0.01
Discussion

The present study evaluated the role of serum biomarkers and FibroScan in predicting the severity of liver
cirrhosis and their correlation with the MELD score in a cohort of 50 patients over one year. The findings
demonstrate that both serum markers and FibroScan-derived liver stiffness values showed significant
correlations with the MELD score, supporting their utility as noninvasive tools in assessing disease severity.(5)
The demographic profile in our study revealed a predominance of male patients (64%), with a mean age of 52.6
years. Alcohol-related liver disease was the leading etiology, followed by viral hepatitis and NASH. These
results align with previously published reports from Indian and global cohorts, where alcohol and viral
infections constitute major causes of cirrhosis. The slightly higher proportion of NASH in our study reflects the
growing burden of lifestyle-related liver diseases, consistent with recent epidemiological trends. (6,7)

Among serum biomarkers, bilirubin and INR showed the strongest positive correlations with MELD scores,
indicating their importance in disease staging and prognosis. Elevated bilirubin reflects impaired hepatocellular
function and biliary excretion, while INR reflects diminished synthetic capacity of the liver, both of which are
critical in MELD calculation. Serum creatinine also demonstrated a positive correlation, emphasizing the impact
of renal function on cirrhosis outcomes. Conversely, serum albumin exhibited a negative correlation, as lower

albumin levels reflect worsening liver function and portal hypertension. These findings confirm the established
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role of these parameters in prognostic scoring systems and highlight their continued relevance in routine
assessment. (8)

FibroScan results revealed that half of the patients had advanced cirrhosis (=14 kPa), and liver stiffness values
demonstrated a significant positive correlation with MELD scores. This underscores the reliability of transient
elastography as a noninvasive modality for fibrosis staging. Several studies have reported similar observations,
noting that FibroScan not only detects fibrosis but also indirectly reflects portal hypertension and clinical
decompensation. Our findings reinforce its role as a complementary tool alongside biochemical scores in
assessing cirrhosis severity. (9,10)

Conclusion:

The integration of serum biomarkers and FibroScan values with MELD scoring provides a more comprehensive
assessment of disease progression. While the MELD score remains a validated predictor of short-term survival
and is widely used for transplant prioritization, it does not fully capture structural changes in the liver.
FibroScan adds this dimension by quantifying stiffness, thereby offering insights into both functional
impairment and anatomical severity. This dual assessment may improve risk stratification, especially in

resource-limited settings where liver biopsy is impractical.
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