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Abstract

Hepatitis C virus (HCV) is a significant cause of chronic liver disease which may progress
to liver fibrosis, liver cirrhosis and hepato-cellular carcinoma. According to the Pakistan
Medical Association, the current prevalence of HCV in Pakistan is 7.5%, the highest
recorded globally, equating to an estimated 9.8 million individuals living with the
infection. In response to the global burden, the World Health Organization has set an
ambitious target to eliminate hepatitis as a public health threat by the year 2030. This
goal underscores the urgent need for accessible, cost-effective and non-invasive methods to
assess the severity of liver disease in patients with HCV, particularly in rural and resource
limited settings. Liver biopsy, though regarded as the gold standard, is invasive,
necessitating specialized equipment and clinical expertise. Similarly, non-invasive
modalities such as transient elastography and advanced imaging techniques remain
expensive and operator dependent. The present study aimed to compare the diagnostic
performance of the FIB-4 and APRI indices in predicting the severity of hepatic fibrosis or
cirrhosis. A total of 159 medical records of patients diagnosed with HCV-related liver
fibrosis were retrospectively analyzed. All patients underwent clinical examination,
alongside laboratory investigations including complete blood count, liver function tests,
serum albumin, prothrombin time, and abdominal ultrasonography. FIB-4 and APRI
scores were subsequently calculated for each individual. Of the 159 patients, 39(24.53%)
were found to have F4 fibrosis, while 120 (75.47%) had fibrosis graded between F0 and
F3. Notably, patients with F4 fibrosis exhibited elevated FIB-4 scores (mean4.84±4.14)
and APRI scores (mean 2.06 ± 3.22) compared to those with milder disease. Receiver
operating characteristic (ROC) curve analysis demonstrated that the area under the curve
(AUC) for the FIB-4 index was 0.855, compared to 0.767 for the APRI score. These
results suggest that FIB-4 demonstrates marginally superior accuracy in identifying patients
with advanced fibrosis or cirrhosis secondary to HCV infection.
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INTRODUCTION

Hepatitis C virus (HCV) infection is a significant
global health concern, capable of causing both acute

and chronic hepatitis. The disease spectrum ranges
from a self-limiting illness to chronic liver disease,
which may progress to hepatic fibrosis, cirrhosis, and
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ultimately hepato-cellular carcinoma (HCC). In
addition to hepatic involvement, HCV is associated
with various extra-hepatic manifestations, including
autoimmune phenomena and systemic conditions
such as mixed cryoglobulinaemia, lichen planus,
porphyria cutanea tarda, polyarteritis nodosa, and
lymphoproliferative disorders. According to the
World Health Organization (WHO), the estimated
prevalence of HCV in Pakistan in 2025 was 4.3%.
However, data from the Pakistan Medical
Association indicate a significantly higher viraemic
prevalence of 7.5%, the highest globally, equating to
approximately 9.8 million individuals affected
nationwide. The progression of chronic HCV
infection leads to persistent hepatic inflammation,
hepatocyte necrosis, and increased deposition of
extracellular matrix, culminating in fibrotic changes
and architectural distortion of the liver. Cirrhosis
typically develops after 15 to 20 years of ongoing
hepatic injury. Early detection and staging of liver
fibrosis are essential for appropriate clinical
management and prognosis. Liver biopsy remains the
gold standard for assessing fibrosis; however, it is
invasive, costly, and not routinely available in many
healthcare settings, particularly in low-resource
regions. Consequently, there has been growing
interest in non-invasive alternatives, including
imaging modalities and serum biomarkers. Among
the most commonly used indices are the Fibrosis-4
(FIB-4) index and the Aspartate Aminotransferase to
Platelet Ratio Index (APRI), both of which rely on
routinely available laboratory parameters. These
scoring systems are simple, cost-effective, and can be
easily calculated in outpatient settings. The present
study was undertaken to evaluate the utility of FIB-4
and APRI scores in predicting severe liver fibrosis or

cirrhosis in patients with chronic HCV infection and
to determine which of the two indices demonstrates
greater diagnostic accuracy.

Materials and Methods

This retrospective, single-centre study was conducted
after obtaining formal approval from the District
Health Authority, Rawalpindi, Punjab, Pakistan. The
research adhered to the ethical principles outlined in
the Declaration of Helsinki (1975). Medical records
of 159 patients diagnosed with HCV-related liver
disease were reviewed. The age of the patients ranged
from 30 to 60 years.
Diagnosis of liver fibrosis or cirrhosis was based on a
combination of clinical evaluation, laboratory
investigations and abdominal ultrasonography.
Patients were excluded if they had chronic liver
disease due to causes other than hepatitis C, co-
infection with hepatitis B or HIV/AIDS,
decompensated liver cirrhosis or hepato-cellular
carcinoma (HCC).
All included patients had undergone thorough
assessment, which encompassed medical history,
physical examination, complete blood count (CBC),
liver function tests (LFTs), serum albumin,
prothrombin time and abdominal ultrasonography.
Based on disease severity, the cohort was categorized
into two groups: those with F4 fibrosis and those
with non-F4fibrosis (F0–F3).
FIB-4 and APRI scores were calculated for each
patient using standard formulae. Cut-off values
derived from existing literature were applied: A FIB-
4 score of ≥3.25 and an APRI score≥ of 2.0 were
considered indicative of cirrhosis.

Statistical Analysis

Continuous variables were expressed as means with
standard deviations (SD), while categorical variables
were reported as frequencies and percentages.
Pearson’s correlation coefficient was used to assess
the relationship between quantitative variables.
Comparisons between groups were conducted using
the independent sample st-test for continuous
variables and the chi-squared (χ²) test for categorical
variables.

Diagnostic performance of the FIB-4 and APRI
indices in detecting cirrhosis was evaluated using
receiver operating characteristic (ROC) curve analysis.
The area under the ROC curve (AUC) was
calculated for both indices, with values ranging from
0.50 (no discriminatory ability) to 1.00 (perfect
discrimination).
All statistical analyses were performed using SPSS-21.
A p-value of less than 0.05 was considered
statistically significant.
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Results

Out of the 159 patients included in the study,
39(24.53%) were found to have F4 fibrosis, while the
remaining 120 (75.47%) had fibrosis ranging from
F0 to F3. Among the non-F4 group, 73 patients
(45.91%) were classified as having F0–F1 fibrosis, 27
patients (16.98%) had F2 fibrosis and 20 patients
(12.58%) had F3 fibrosis.

Table-1 presents the demographic characteristics and
laboratory findings of the total cohort as well as the
subgroups, along with the statistical comparisons
between the patients with F4 fibrosis and those with
non-F4 fibrosis. Significant differences were observed
across several parameters (p<0.05). Specifically,
patients with F4 fibrosis had significantly lower
platelet counts (p<0.001) and higher levels of AST
(p=0.01), FIB-4 index (p=0.006) and APRI index
(p=0.044) as compared to the non-F4 group.

Sr # Variable Study
Population

F4 Fibrosis
Group

Non-F4 Fibrosis
Group

p-value

1 Number of Males 83 (52.21 %) 15 68 -
2 Number of Females 76 (47.79 %) 24 52 -
3 Age (years) 51.24 + 10.36 59.5 + 18.16 55.35 + 15.63 0.156
4 Platelets (109/l) 179.52 +

71.57
132.50 + 40.50 205.40 + 60.02 < 0.001

5 S. Total Bilirubin
(mg/dl)

0.83 + 0.33 0.83 + 0.33 0.83 + 0.33 0.544

5 S. Total Bilirubin
(mg/dl)

0.83 + 0.33 0.83 + 0.33 0.83 + 0.33 0.544

6 ALT (IU/l) 64.99 + 58.88 88.46 + 70.81 57.36 + 53.01 0.010
7 AST (IU/l) 55.1 + 33.74 79.08 + 51.59 47.33 + 21.97 0.063
8 S. Albumin (g/dl) 4.15 + 0.51 3.52 + 1.12 4.20 + 0.57 0.350
9 FIB-4 Index 2.91 + 3.41 4.84 + 4.14 2.29 + 2.90 0.006
10 APRI Index 1.01 + 1.78 2.06 + 3.22 0.68 + 0.76 0.044

Figures 2 and 3 illustrate the distribution of FIB-4
and APRI indices across fibrosis stages as determined
by abdominal ultrasonography. Both indices were

significantly elevated in patients with F4 fibrosis
relative to those with milder stages.
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Receiver operating characteristic (ROC) curve
analysis was performed to assess the diagnostic
accuracy of FIB-4 and APRI in predicting cirrhosis.
The area under the curve (AUC) for the FIB-4 index
was 0.855, while the AUC for the APRI index was
0.767. These findings indicate that although both
indices demonstrated acceptable discriminatory
ability, the FIB-4 index exhibited superior
performance in identifying patients with cirrhosis.
Predictors of cirrhosis revealed that the FIB-4 had an
area under the curve (AUC) of 0.855 (CI: 0.813 -
0.936) while the APRI score had an AUC of 0.767
(CI: 0.79 - 0.932). The ROC analysis demonstrated
that the FIB-4 and APRI scores were indeed able to
predict cirrhosis satisfactorily (AUC = 0.875, p <
0.001for FIB-4 and AUC = 0.076, p <0.001 for APRI)
(Fig.4).

Discussion

Liver fibrosis, if left undetected and untreated, can
progress to cirrhosis and hepato-cellular carcinoma,
leading to significant morbidity and mortality. Early
diagnosis is therefore critical to delay or halt the
progression of liver disease. Although liver biopsy
remains the gold standard for diagnosing fibrosis due
to its histo-pathological accuracy, it is not feasible for
routine use owing to its invasiveness, cost, and
associated complications.
In recent years, non-invasive alternatives such as
transient elastography have gained attention.
However, this modality is limited by several factors,
including high cost, the need for trained personnel,
and reduced accuracy in patients with obesity, ascites,
narrow intercostal spaces, acute hepatitis, or extra-
hepatic cholestasis. Consequently, serum-based
biomarkers such as the FIB-4 and APRI indices,
which rely on routine laboratory parameters, have
emerged as valuable tools in the assessment of
hepatic fibrosis.
In this study, using cut-off values of 3.25 for

FIB-4 and 2.0 for APRI to predict cirrhosis, both
indices showed significantly higher values in patients
with F4 fibrosis compared to those with milder stages
(F0–F3). ROC curve analysis demonstrated that the
FIB-4 index had an AUC of 0.855, indicating
excellent discriminative ability, whereas the APRI
index had a slightly lower AUC of 0.767. Both
results were statistically significant (p < 0.001),
affirming the diagnostic utility of these indices.
PThe superior performance of FIB-4 over APRI may
be attributed to the broader range of parameters it
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incorporates. In addition to AST and platelet count,
FIB-4 includes age and ALT—variables that
potentially enhance diagnostic precision. However,
in our study, neither ALT (p=0.063) nor age
(p=0.156) showed statistically significant differences
between the fibrosis groups, which may have slightly
influenced the FIB-4’s performance.
Conversely, APRI is based solely on AST and platelet
count. In our cohort, AST levels were significantly
elevated in the F4 fibrosis group compared to the
non-F4 group (74.08±56.59 IU/ mL vs. 42.33±26.97
IU/ mL; p=0.01), while platelet counts were
markedly reduced in the F4 group (p<0.001). These
findings support the relevance of these two
parameters in identifying advanced fibrosis.
Overall, both FIB-4 and APRI proved to be reliable,
accessible and cost-effective non-invasive tools for
assessing liver fibrosis and reducing the reliance on
more sophisticated modalities like transient
elastography.

Limitations

The principal limitations of this study include its
retrospective design and relatively small sample size.
Future research should aim to validate these findings
through prospective studies with larger patient
cohorts to further strengthen the evidence base for
the routine use of these indices in clinical practice.

Conclusions

This study confirms that both FIB-4 and APRI

indices are effective non-invasive tools for predicting
severe hepatic fibrosis and cirrhosis in patients with
chronic Hepatitis C virus (HCV) infection. Among
the two, the FIB-4 index demonstrated superior
diagnostic performance in distinguishing patients
with cirrhosis from those without cirrhosis. These
findings suggest that FIB-4 index may serve as a
more valuable screening tool to identify patients, in
whom liver biopsy could be safely deferred, thereby
reducing the need for invasive procedures in routine
clinical practice.
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