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Abstract 

Chronic hepatitis B virus (HBV) infection poses significant risks to liver health, often progressing to complications such 
as fibrosis, cirrhosis, and hepatocellular carcinoma. Accurate assessment of liver fibrosis is essential for guiding 
treatment decisions and improving patient outcomes. Non-invasive scoring systems like the AST to Platelet Ratio Index 
(APRI) and the Fibrosis Index Based on 4 Factors (FIB-4) have emerged as reliable alternatives to invasive liver biopsy. 
These tools utilize readily available biomarkers to classify patients based on fibrosis severity, supporting early 
intervention and reducing the risks associated with traditional diagnostic methods. 

This review evaluates the diagnostic performance of APRI and FIB-4 in chronic HBV-related liver fibrosis. Studies 
indicate that while APRI is valued for its simplicity, FIB-4 demonstrates superior sensitivity and specificity, particularly 
in older populations. Both scores show strong correlations with histological findings and serve as effective tools for 
diagnosing significant fibrosis and cirrhosis. However, factors such as liver inflammation, comorbidities, and variable 
fibrosis distribution can influence their accuracy, highlighting the need for careful interpretation. 

Comparison with advanced methods like FibroScan® underscores the limitations of biochemical indices alone and the 
importance of combining multiple diagnostic approaches. Future research should focus on longitudinal studies and 
algorithm optimization to enhance the utility of these non-invasive tools. Integrating APRI and FIB-4 into clinical 
practice offers a cost-effective and accessible strategy for managing chronic HBV-related liver fibrosis, ultimately 
improving patient care and outcomes.  
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1. Introduction

In 2019, chronic HBV infection affected an estimated 4.1% of the global population, or about 316 million people (range: 
284–351 million).8 Chronic hepatitis B virus (HBV) infection poses serious risks to liver health, often resulting in 
complications like liver fibrosis, cirrhosis, and liver cancer. Persistent inflammation caused by HBV replication leads to 
ongoing cell damage and fibrosis, where scar tissue builds up due to injury. Identifying the stage of liver fibrosis is 
critical, as non-invasive tools like APRI and FIB-4 scores help categorize patients based on their risk, guiding appropriate 
treatment decisions.3 The correlation between HBV severity and liver stiffness measurements is critical for tailoring 
patient management, ultimately improving outcomes in chronic HBV populations.
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Assessing the level of liver fibrosis in patients with chronic hepatitis B (HBV) is essential for improving patient care and 
tailoring treatment plans. Accurate evaluation helps classify patients based on their risk of developing cirrhosis and 
other liver complications. Non-invasive tools like the APRI and FIB-4 scores offer simple and accessible ways to measure 
liver fibrosis, minimizing the need for invasive procedures such as liver biopsy, which can carry certain risks.3 Many 
individuals with chronic liver diseases show no symptoms, have normal physical exams, and present with non-specific 
biological abnormalities, making it difficult to identify those at risk of developing advanced fibrosis.9 These evaluations 
play an important role in clinical decisions, such as starting antiviral therapy, which greatly affects long-term outcomes. 
Research shows that identifying significant fibrosis early can lead to better survival rates and improved quality of life 
for HBV patients, emphasizing the need for regular liver health monitoring.1 Integrating reliable fibrosis assessment 
tools into routine care is essential for enhancing patient prognosis in chronic HBV management. 

Since 1991, non-invasive liver fibrosis tests have advanced, with APRI and FIB-4 standing out as the most promising 
and widely studied options.8 The APRI (AST to Platelet Ratio Index) and FIB-4 (Fibrosis Index Based on 4 Factors) scores 
have become important non-invasive tools for evaluating liver fibrosis, especially in chronic HBV-related conditions. By 
using readily available biomarkers from routine blood tests, these scores estimate liver fibrosis levels without requiring 
invasive biopsies, which come with risks and potential complications. Recent studies highlight that these tests offer 
valuable clinical insights, improving patient care and enhancing the efficiency of disease management.4 Furthermore, 
tools such as the FIB-4 score have demonstrated a strong correlation with liver stiffness measurements, which are 
essential for evaluating the severity of the disease.1 Integrating these scores into clinical practice could significantly 
enhance early detection and intervention strategies, ultimately improving patient outcomes in chronic HBV-related 
liver fibrosis. 

2. Understanding APRI and FIB-4 Scores 

The utility of the APRI and FIB-4 scores in assessing liver fibrosis in chronic HBV infection has garnered increasing 
attention in clinical diagnostics. Both scoring systems serve as non-invasive tools that enable physicians to estimate the 
degree of hepatic fibrosis, thus facilitating timely interventions and improving patient outcomes. The FIB-4 score is 
calculated using age, AST, ALT, and platelet count, effectively integrating patient demographics with biochemical 
markers to provide a comprehensive risk assessment. In contrast, APRI relies on AST and platelet counts to yield results, 
making it simpler yet potentially less sensitive in detecting moderate fibrosis.1 Notably, studies have demonstrated that 
both scores correlate well with invasive biopsy results. 

2.1. Definition and calculation of APRI score 

Liver fibrosis assessment is critical in managing chronic hepatitis B virus (HBV) infections, where the Aspartate 
Aminotransferase to Platelet Ratio Index (APRI) score serves as a pivotal non-invasive tool. This score is calculated by 
dividing the patients AST level, measured in U/L, by the upper limit of normal AST, and then multiplying it by the ratio 
of the platelet count in 10^9/L. Specifically, APRI > 0.7 suggests significant fibrosis, and > 1.0 predicts cirrhosis. Its 
utility lies in providing a practical method for identifying patients at higher risk for advanced liver disease without the 
need for liver biopsy, as highlighted in recent studies.14 Non-invasive tests are increasingly recognized for their accuracy 
and reliability, making their use crucial in clinical practice for tracking fibrosis progression in HBV. Tools like APRI play 
a key role in supporting effective treatment plans and strategies.4  

2.2. Definition and calculation of FIB-4 score 

The FIB-4 score is an important non-invasive tool for evaluating liver fibrosis, especially in patients with chronic 
hepatitis B (HBV). This scoring system combines age, aspartate aminotransferase (AST), platelet count, and alanine 
aminotransferase (ALT) in a simple formula, allowing doctors to estimate fibrosis levels without needing invasive 
biopsies. The calculation involves multiplying the age by the AST value and dividing by the product of the platelet count 
and the square root of the ALT value. As fibrosis advances, the FIB-4 score has been shown to strongly correlate with 
histological findings, making it a reliable measure for clinical use. Studies have found that higher FIB-4 scores are 
associated with greater fibrosis risk, helping guide treatment decisions and monitoring strategies in chronic HBV cases.3 

2.3. Comparison of APRI and FIB-4 in clinical practice 

In clinical settings, the decision to use either APRI (AST to Platelet Ratio Index) or FIB-4 (Fibrosis Index Based on 4 
Factors) depends on factors like accuracy, simplicity, and patient characteristics. Both scores offer non-invasive ways 
to assess liver fibrosis in chronic HBV patients, reducing the need for liver biopsy. APRI is valued for its straightforward 
calculation using standard lab tests, while FIB-4 includes age as a factor, making it more sensitive in older patients who 
are at higher risk for liver disease.1 
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3. Clinical Relevance of Liver Fibrosis Assessment 

Effectively assessing liver fibrosis is essential for managing chronic HBV-related liver disease, as it impacts both 
treatment choices and patient outcomes. Non-invasive tools like APRI (AST to Platelet Ratio Index) and FIB-4 offer 
clinicians reliable ways to evaluate liver health, avoiding the risks and errors associated with liver biopsy.5 In clinical 
practice, choosing between APRI (AST to Platelet Ratio Index) and FIB-4 (Fibrosis Index Based on 4 Factors) depends 
on factors like accuracy, ease of use, and patient details. Both scores provide non-invasive ways to check liver fibrosis 
in people with chronic HBV, avoiding the need for a liver biopsy. APRI is simple to calculate using basic lab tests, while 
FIB-4 includes age, which makes it more useful for older patients who are more likely to have liver problems.1 

3.1. Role of liver fibrosis in disease progression and management 

Understanding liver fibrosis is important for tracking how chronic HBV progresses and managing its risks. As fibrosis 
gets worse, the chances of health problems and death increase, making early detection and treatment very important. 
Simple tests like APRI and FIB-4 help doctors estimate how severe fibrosis is without needing invasive procedures like 
a liver biopsy.2 Moreover, the integration of imaging techniques and scoring systems provides an avenue for better 
monitoring and can guide therapeutic decisions, especially in aging populations at heightened risk for post-hepatectomy 
liver failure.1 By systematically identifying fibrotic progression, healthcare providers can more effectively prioritize 
interventions that mitigate the long-term complications of hepatic disease, thereby enhancing the overall quality of care 
for patients with chronic HBV. 

3.2. Implications of accurate fibrosis staging on treatment decisions 

Accurately determining the stage of liver fibrosis is crucial for making informed treatment decisions in patients with 
chronic HBV. Proper evaluation allows for personalized treatment plans that can greatly improve patient outcomes, as 
incorrect staging may result in unsuitable interventions. For example, patients with mild fibrosis may benefit more from 
lifestyle changes and regular monitoring rather than aggressive antiviral therapy. On the other hand, those with 
advanced fibrosis require immediate treatment to reduce the risk of complications such as cirrhosis and liver cancer. 
Using tools like APRI and FIB-4 enhances diagnostic precision, ensuring patients are correctly categorized and receive 
the most appropriate care.3 

3.3. Limitations of liver biopsy as a gold standard for fibrosis assessment 

Liver biopsy is widely considered the gold standard for evaluating fibrosis, but it has several drawbacks that can affect 
diagnostic accuracy in chronic HBV-related liver disease. Its invasive nature involves risks like bleeding, infection, and 
discomfort, which can discourage patients from undergoing the procedure. Moreover, because the biopsy only samples 
a small portion of the liver, it may result in sampling errors and misclassification of fibrosis stages. This issue is 
especially significant in conditions with uneven fibrosis distribution, such as chronic hepatitis delta, where non-invasive 
markers have been shown to be less reliable than liver stiffness measurements for assessing fibrosis stages.6 

4. Evaluating the Accuracy of APRI and FIB-4 Scores 

A detailed analysis of APRI and FIB-4 scores highlights their effectiveness in categorizing patients with chronic HBV-
related liver fibrosis. As non-invasive alternatives to liver biopsy, these tools are crucial for patients at risk of disease 
progression. Research indicates that FIB-4, which includes patient age along with biochemical markers, may provide a 
more comprehensive assessment of fibrosis severity than APRI, offering a better reflection of liver physiology.1 

4.1. Sensitivity and specificity of APRI and FIB-4 in diagnosing liver fibrosis 

Diagnostic Tools like the AST to Platelet Ratio Index (APRI) and the Fibrosis Index Based on 4 Factors (FIB-4) are useful 
for evaluating liver fibrosis, especially in patients with chronic hepatitis B (HBV). Researchers continue to study how 
well these scoring systems perform in terms of sensitivity and specificity, given their influence on clinical decisions. 
While both APRI and FIB-4 show good sensitivity, their specificity often depends on the stage of fibrosis being assessed. 
For instance, ROC curve analysis suggests that FIB-4 might provide better specificity than APRI for certain patient 
groups. However, factors like liver inflammation and fat deposits can affect their accuracy, making careful use of these 
scores essential. This highlights the need to combine non-invasive tests with other diagnostic methods to improve 
patient care and ensure proper treatment.2  

The APRI score has moderate accuracy. With a specificity of 79% and a sensitivity of 34% at a 0.408 cut-off, it is better 
at confirming fibrosis than ruling it out, making it useful in resource-limited settings.10 To detect progressing fibrosis 
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and cirrhosis, APRI cut-off values above 1.5 and 2 are recommended, with ROC areas of 0.80 and 0.89.11 FIB-4 score 
effectively rules out advanced fibrosis at a 1.45 cut-off, with sensitivity of 70–92%, specificity of 64–75%, and NPV of 
52–95%. It outperforms other non-invasive methods in sensitivity and NPV, making it a reliable alternative to liver 
biopsy.12 FIB-4 performs similarly to APRI, with an AUC of 0.753 (95% CI: 0.711–0.795, p<0.0001) for significant fibrosis 
(≥ F2). While both tests are effective for diagnosing fibrosis, FIB-4 consistently shows a higher AUROC than APRI, 
making it considered better than APRI.13 Ultimately, the integration of both APRI and FIB-4 within clinical workflows 
may optimize patient evaluations, allowing for a more nuanced approach to managing chronic HBV-related liver fibrosis 

4.2. Factors influencing the accuracy of these scores in HBV patients 

The accuracy of APRI and FIB-4 scores in chronic HBV patients can be affected by several factors. One important factor 
is the liver's histological condition, which influences biomarker levels like AST and platelet counts, key elements of these 
scores. Changes in liver inflammation and regeneration can cause fluctuations that may not accurately reflect the actual 
stage of fibrosis.2 Combining imaging methods with scoring systems offers a better way to monitor liver health and 
make treatment decisions, particularly for older patients who are at higher risk of liver failure after surgery.1 Thus, when 
interpreting FIB-4 and APRI scores, it is essential to consider these multifaceted influences to enhance diagnostic 
precision and patient management strategies. 

4.3. Comparison of APRI and FIB-4 with other non-invasive methods 

In the discussion about the effectiveness of non-invasive methods for detecting liver fibrosis, comparing APRI (AST to 
Platelet Ratio Index) and FIB-4 (Fibrosis Index Based on 4 Factors) with other tools highlights important details. Both 
APRI and FIB-4 have shown good results in identifying fibrosis in patients with chronic HBV, but their reliability needs 
to be compared with other non-invasive methods like FibroScan® and imaging techniques. APRI stands out for being 
simple and easy to use, while research suggests that FIB-4 might be more accurate because it includes age as a factor, 
making it particularly useful for older patients.1 Advanced techniques such as FibroScan® offer direct measurements of 
liver stiffness, providing more accurate evaluations and underscoring the limitations of relying solely on biochemical 
markers. This emphasizes the importance of combining multiple diagnostic methods for better validation in assessing 
liver fibrosis.3 Integrating these diverse assessment tools will ultimately enhance diagnostic accuracy and patient 
outcomes.  

5. Conclusion 

APRI and FIB-4 scores have become key non-invasive methods for evaluating liver fibrosis, especially in patients with 
chronic HBV. Research has shown that these tools are effective in identifying significant fibrosis and cirrhosis, offering 
reliable, though not perfect, assessments. Notably, the FIB-4 score often matches or outperforms APRI in distinguishing 
between fibrosis stages. Studies also highlight the importance of understanding underlying conditions, including co-
infections like HIV, for accurate interpretation of these scores.3 

5.1. Implications for clinical practice and patient management 

Using non-invasive liver tests like APRI and FIB-4 scores in clinical practice has important benefits for managing 
patients, especially those with chronic HBV-related liver fibrosis. These tools help with early diagnosis and identifying 
patients who need closer monitoring or treatment, without relying on invasive procedures like liver biopsy. This 
approach not only improves patient safety by avoiding biopsy risks but also helps healthcare systems use resources 
more efficiently. For example, FIB-4, which includes age and basic lab data, has been shown to reliably predict liver 
conditions, including the risk of liver failure after surgery and advanced fibrosis stages.1 

5.2. Recommendations for future research on liver fibrosis assessment in HBV patients 

Future research should focus on conducting longitudinal studies to evaluate changes in liver stiffness over time across 
diverse demographic groups, providing deeper insights into the ability of these assessments to accurately monitor 
disease progression. Additionally, examining the biochemical markers that contribute to FIB-4 and APRI scores could 
support the development of more precise algorithms tailored to the unique profiles of HBV patients  
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