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Liver fibrosis: Gastroenterological approaches to non-invasive
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Introduction

Liver fibrosis, the excessive accumulation of extracellular
matrix proteins in response to chronic liver injury, is a key
precursor to cirrhosis and end-stage liver disease [1]. Accurate
and timely diagnosis is crucial for effective management,
but traditional diagnostic methods, such as liver biopsy, are
invasive, carry risks, and may not accurately represent the
overall extent of fibrosis due to sampling variability [2].
Advances in gastroenterology have brought non-invasive
diagnostic tools to the forefront, offering safer and more
accessible options for evaluating liver fibrosis [3].

One of the most widely used non-invasive approaches is
serum biomarker testing. Biomarkers can be classified as
direct markers, which reflect fibrogenesis and fibrolysis (e.g.,
hyaluronic acid, tissue inhibitor of metalloproteinases-1), and
indirect markers, which indicate alterations in liver function
(e.g., aminotransferases, platelet count) [4]. Composite scores
like the Fibrosis-4 (FIB-4) index and the AST-to-Platelet
Ratio Index (APRI) combine these markers into algorithms
to estimate fibrosis stages. These tests are cost-effective, easy
to perform, and particularly useful in resource-limited settings

[5].

Imaging modalities have revolutionized the assessment of
liver fibrosis by providing non-invasive, real-time evaluations
[6]. Elastography-based techniques, such as transient
elastography (FibroScan), magnetic resonance elastography
(MRE), and acoustic radiation force impulse imaging (ARFI),
measure liver stiffness, which correlates with fibrosis severity
[7]. FibroScan, in particular, has gained popularity due to
its simplicity, portability, and validated performance across
diverse liver diseases, including viral hepatitis, non-alcoholic
fatty liver disease (NAFLD), and alcoholic liver disease.
MRE offers higher accuracy and detailed imaging but is less
accessible due to its cost and reliance on advanced equipment

[8].

The gut-liver axis has also emerged as a potential target for non-
invasive diagnostics. Dysbiosis and microbial translocation
in chronic liver diseases influence systemic inflammation
and fibrosis. Emerging research on gut microbiota-derived
biomarkers holds promise for early detection of fibrosis,
paving the way for novel diagnostic tools [9].

Despite these advancements, non-invasive tests are not
without limitations. Factors like inflammation, obesity, and
technical variability can affect accuracy. Combining multiple
diagnostic modalities often yields the best results, enhancing
reliability and reducing diagnostic uncertainty [10].

Conclusion

Non-invasive diagnostics have transformed the evaluation of
liver fibrosis, reducing the reliance on biopsies and enabling
earlier detection and intervention. Continued innovation
and validation of these techniques are critical for improving
patient outcomes and advancing the management of liver
diseases.
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