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Abstract

Hepatocellular carcinoma is one of the most prevalent types of liver cancer, with a high mortality rate worldwide. Early detection of HCC is
crucial for effective treatment and improved patient outcomes. While conventional diagnostic methods like imaging and biopsy remain primary
tools, emerging biomarkers offer promising avenues for early detection, enabling timely intervention. This article explores recent advancements
in biomarkers for the early detection of HCC. Alpha-Fetoprotein (AFP) has long been utilized as a biomarker for HCC screening. However, its
sensitivity and specificity are suboptimal, leading to the exploration of novel biomarkers to complement AFP in early detection efforts. Recent
studies have investigated AFP-L3 and des-gamma-carboxy prothrombin isoforms of AFP, which have shown improved performance in detecting
early-stage HCC. MicroRNAs are small non-coding RNA molecules involved in the regulation of gene expression. Dysregulation of miRNAs has
been implicated in various cancers, including HCC. Several studies have identified specific miRNAs with diagnostic potential for early-stage
HCC. For instance, miR-21, miR-122, and miR-223 have shown promise as HCC biomarkers due to their aberrant expression patterns in tumor
tissues and circulation. CTCs are cancer cells that detach from primary tumours and circulate in the bloodstream.
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Introduction

The immense potential as biomarkers for cancer diagnosis and prognosis
in HCC, CTC enumeration and molecular characterization have been explored
for early detection purposes. Detection and analysis of CTCs can provide
valuable insights into tumor progression and metastasis, aiding in early
intervention strategies. Exosomes are small extracellular vesicles released
by cells, carrying various biomolecules including proteins, nucleic acids,
and lipids. They play crucial roles in intercellular communication and tumor
microenvironment modulation. Exosomal biomarkers derived from HCC cells or
tumor-associated cells hold promise for early detection. Studies have identified
exosomal proteins and nucleic acids as potential biomarkers for HCC, offering
advantages such as stability and accessibility from bodily fluids. Integration of
multiple omics technologies, including genomics, transcriptomics, proteomics,
and metabolomics, allows comprehensive profiling of molecular alterations
associated with HCC. Multi-omics approaches facilitate the identification of
novel biomarkers and molecular signatures indicative of early-stage HCC. By
analyzing diverse molecular layers simultaneously, these approaches offer
enhanced sensitivity and specificity in early detection efforts. Liquid biopsy
involves the non-invasive analysis of biomarkers present in bodily fluids such
as blood, urine and saliva [1].

Literature Review

It offers a minimally invasive alternative to tissue biopsy for cancer
diagnosis and monitoring. Liquid biopsy-based assays for HCC biomarkers
hold significant promise for early detection due to their accessibility, cost-
effectiveness, and potential for longitudinal monitoring of disease progression.
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Robust validation of emerging biomarkers is essential to establish their
clinical utility. Standardized protocols for sample collection, processing, and
analysis are necessary to ensure reproducibility and comparability across
studies. Combining multiple biomarkers, along with clinical parameters and
imaging modalities, may enhance diagnostic accuracy. Integration of different
biomarker types, such as protein, nucleic acid, and imaging biomarkers,
could provide a comprehensive assessment of HCC for early detection and
stratification of patients. Longitudinal studies are needed to evaluate the
dynamic changes of biomarkers during HCC development and progression.
Monitoring biomarker levels over time may enable early detection of HCC
recurrence post-treatment and facilitate personalized treatment strategies
[2,3].

Discussion

Developing biomarker panels or signatures consisting of multiple
biomarkers could improve sensitivity and specificity compared to individual
markers alone. Machine learning and artificial intelligence algorithms can aid
in the identification and optimization of biomarker panels for HCC detection.
Ethnic and geographic variations in HCC etiology and molecular characteristics
may impact the performance of biomarkers. Therefore, validation studies
across diverse populations are essential to assess the generalizability of
biomarkers for HCC detection. While advanced biomarker technologies
show promise, considerations regarding cost-effectiveness and accessibility
are crucial for their clinical implementation, particularly in resource-limited
settings. Developing affordable and scalable assays for biomarker detection
is essential to ensure widespread adoption. Obtaining regulatory approval for
biomarker-based diagnostic tests requires rigorous validation and adherence
to regulatory guidelines. Collaborations between academia, industry, and
regulatory agencies are necessary to streamline the regulatory approval
process for HCC biomarkers. Patient Acceptance and Compliance: Patient
acceptance and compliance with biomarker-based screening programs are
critical for their success. Educating patients and healthcare providers about
the benefits of early detection and the role of biomarkers in HCC screening is
essential to promote adherence to screening guidelines [4-6].

Conclusion

In conclusion, the identification of reliable biomarkers for the early
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detection of hepatocellular carcinoma holds immense promise for improving 3.  Simonetto, Doughlas A., Pere Gines and Patrick S. Kamath. “Hepatorenal
patient outcomes through timely intervention and personalized treatment syndrome: Pathophysiology, diagnosis, and management.” BMJ 370 (2020):
strategies. While significant progress has been made in biomarker research, m2687.

addressing the aforementioned challenges is crucial for translating these 4. Rajkomar, Alvin, Jeffery Dean and Issac Kohane. “Machine leaming in medicine.” N
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approaches in the management of HCC. The early detection of hepatocellular
carcinoma remains a significant clinical challenge, but recent advancements
in biomarker research offer promising avenues for improving diagnostic
accuracy and facilitating timely intervention. From traditional markers like
AFP to cutting-edge technologies such as liquid biopsy and multi-omics
approaches, a diverse array of biomarkers is being explored to enhance
HCC detection in its earliest stages. Continued research and validation of
these biomarkers are essential for translating them into clinical practice and
ultimately improving patient outcomes in the management of HCC.

6. Kaewput, Wisit, Charat Thongprayoon, Carissa Y. Dumancas and Swetha R.
Kanduri, et al. “In-hospital mortality of hepatorenal syndrome in the United States:
Nationwide inpatient sample.” World J Gastroenterol 27 (2021): 7831-7843.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Li, Qi, Qiu-Ling Fan, Qiu-Xia Han and Wen-Jia Geng, et al. “Machine learning in
nephrology: Scratching the surface.” Chin Med J 133 (2020): 687-698.

How to cite this article: Thomas, Elisa. “Unlocking Emerging Biomarkers for
Early Detection of Hepatocellular Carcinoma.” J Hepato Pancreat Sci 8 (2024):
281.

2. Wadei, Hani M., Martin L. Mai, Nasimul Ahsan and Thomas A. Gonwa, et al.
“Hepatorenal syndrome: Pathophysiology and management.” Clin J Am Soc
Nephrol 1 (2006): 1066-1079.

Page 2 of 2


https://mednexus.org/doi/abs/10.1097/CM9.0000000000000694
https://mednexus.org/doi/abs/10.1097/CM9.0000000000000694
https://journals.lww.com/CJASN/Fulltext/2006/09000/Hepatorenal_Syndrome__Pathophysiology_and.26.aspx
https://www.bmj.com/content/370/bmj.m2687.abstract
https://www.bmj.com/content/370/bmj.m2687.abstract
https://www.nejm.org/doi/full/10.1056/NEJMra1814259
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6500947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8661379/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8661379/

