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Introduction
Biomarkers play a critical role in the diagnosis and prognosis 
of hepatocellular carcinoma (HCC), the most common 
type of primary liver cancer [1]. HCC is often diagnosed 
at an advanced stage, making early detection essential for 
improving outcomes. The identification and validation of 
reliable biomarkers can facilitate early diagnosis, help assess 
disease progression, and guide treatment strategies [2].

One of the most widely studied biomarkers for HCC is alpha-
fetoprotein (AFP). Elevated serum levels of AFP are commonly 
associated with HCC, and it is often used in clinical practice 
as a diagnostic tool [3]. However, while AFP can be useful in 
screening high-risk populations, such as individuals with chronic 
liver disease or cirrhosis, it is not specific to HCC and can be 
elevated in other conditions, including pregnancy and germ 
cell tumors. As such, AFP is typically used in conjunction with 
imaging techniques, such as ultrasound or magnetic resonance 
imaging (MRI), to confirm the diagnosis [4].

For instance, des-gamma-carboxy prothrombin (DCP) has 
shown promise as a marker for HCC. Elevated levels of DCP 
are associated with liver dysfunction and HCC development, 
and it may be particularly useful in patients with normal AFP 
levels [5]. Combining multiple biomarkers, including AFP, 
DCP, and imaging findings, can enhance the sensitivity and 
specificity of HCC diagnosis, allowing for more accurate 
assessments of disease presence [6].

Biomarkers such as TP53 mutations, chromosomal instability, 
and alterations in microRNA expression profiles have been 
linked to aggressive disease and poorer survival rates [7]. 
Understanding the molecular landscape of HCC through these 
biomarkers can help clinicians stratify patients based on their 
risk of disease progression and tailor treatment accordingly 
[8].

The advent of liquid biopsies is another exciting development 
in the field of biomarkers for HCC. Liquid biopsies allow 
for the non-invasive collection of blood samples to detect 
circulating tumor DNA (ctDNA), which can provide real-time 
insights into tumor dynamics [9]. The analysis of ctDNA can 
help identify genetic mutations and alterations associated with 
HCC, enabling earlier detection and monitoring of treatment 
response. This approach has the potential to revolutionize HCC 
management by allowing for more personalized treatment 
strategies and improved monitoring of disease progression [10].
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Conclusion
Biomarkers are essential in the diagnosis and prognosis of 
hepatocellular carcinoma. They facilitate early detection, 
improve diagnostic accuracy, and provide insights into disease 
progression and treatment responses. As research continues 
to uncover new biomarkers and refine existing ones, there is 
great potential for enhancing patient management in HCC. By 
integrating biomarker analysis into clinical practice, healthcare 
providers can develop more personalized approaches to 
HCC diagnosis and treatment, ultimately improving patient 
outcomes and survival rates in this challenging disease.
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