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ABSTRACT 

Hepatocellular Carcinoma (HCC), commonly referred to as liver 

cancer, stands as a global health concern. According to recent statistics 

by the World Health Organization (WHO), HCC ranks as the sixth 

most frequently diagnosed cancer and the fourth leading cause of 

cancer-related fatalities. Predominantly prevalent in Asia and Africa, 

HCC is intimately associated with chronic Hepatitis B Virus (HBV) 

infection, high alcohol consumption, and type 2 diabetes. A staggering 

50 to 80% of HCC cases are attributed to HBV infection, underscoring 

the urgency of addressing this viral threat. HBV, a double-stranded 

DNA virus, presents ten distinct genotypes and encodes five essential 

proteins, including the pivotal HBx protein. Understanding the HBV 

life cycle, from attachment to hepatocytes to the release of mature 

virions, is crucial in developing effective prevention and treatment  

strategies. Primary prevention strategies primarily revolve around vaccination, with the 

hepatitis B vaccine demonstrating remarkable efficacy in reducing HBV-related HCC risk. 

Safe sex practices, needle exchange programs, and antiviral treatments form the pillars of 

secondary prevention, offering further hope in curbing HCC incidence. Additionally, lifestyle 
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modifications, such as weight management, a balanced diet, and abstaining from alcohol and 

tobacco, prove pivotal in reducing HCC risk. tertiary prevention strategies are vital due to 

high recurrence rates post-treatment. Adjuvant interferon therapy remains a subject of debate, 

with mixed evidence on its effectiveness in preventing recurrence. 

 

KEYWORDS: A staggering 50 to 80% of HCC cases are attributed to HBV infection, 

underscoring the urgency of addressing this viral threat. 

 

INTRODUCTION 

Liver cancer, also known as Hepatocellular Carcinoma (HCC), is a common malignant tumor 

worldwide. According to a report by the International Agency for Research on Cancer of the 

World Health Organization (WHO) in 2020, liver cancer is predicted to be the sixth most 

commonly diagnosed cancer. It is also the fourth leading cause of cancer-related deaths 

globally in 2018. HCC is a common type of liver cancer, with the highest number of cases 

occurring in Asia and Africa in 2017, accounting for 10.1% of cases per 100,000 people.
[1] 

 

The main risk factors for Hepatocellular carcinoma include chronic Hepatitis B Virus (HBV) 

or Hepatitis C Virus (HCV) infection, high alcohol consumption, and type 2 diabetes. Recent 

research suggests that 50 to 80% of HCC cases are caused by HBV infection. Hepatitis refers 

to an infection that causes inflammation and damage to the liver. It is a viral infection that 

can lead to liver cancer by replacing healthy liver cells with infected hepatocytes.
[2] 

 

For the being of time, hepatitis B virus (HBV) has becomes a significant global morbidity 

and mortality. Despite preventive vaccination which are effective and well-tolerated in viral 

suppression. Since 1998 roughly 250 million people have remained with the virus that causes 

hepatitis disease over the world.
[1]

 Nearly 1 million cases of mortality per year are observed. 

HBV has become a major threat that causes liver cancer and surpasses malaria and 

mycobacterium tuberculosis. Correlation to care to be deficient in various countries. Inin 

developed countries like the United states of America, Japan, Europe, etc. in united states, by 

CDC estimated that only one-third of HBV infected persons or patients are ignorant of their 

infection. Some reasons for these low rates due to lack of surveillance, diagnosis, prevention, 

and treatment include the asymptomatic nature of chronic until the final stage, absence of 

therapy with accurate treatment, lack of knowledge, and complex natural history about the 

disease by both the clinical pharmacist and patient. In the last 5 years, more cases observed in 

HBV thus worldwide are more focused on screening for HBV, diagnosis of HBV infection, 



Asiyabi et al.                                                                       World Journal of Pharmaceutical Research 

   

 

 

 

www.wjpr.net      │     Vol 12, Issue 20, 2023.      │     ISO 9001:2015 Certified Journal        │ 

 

 

 

158 

and carrier for cure. Major world health organizations are estimated to get rid of HBV within 

the year 2030.
[2] 

 

                                                         

HEALTHY LIVER                                                              CIRRHOSIS LIVER 

 

TYPES OF VIRAL HEPATITIS CAUSING HCC 

Hepatitis B. 

 

(Fig. 1)Hepatitis B Virus. 

 

Hepatitis B virus (HBV) infection is a primary purpose of chronic liver sickness. HBV is a 

small and enveloped, partially double-stranded DNA virus. Hepatitis B Virus is a 

Hepadnaviridae family. The HBV virion is structurally like a lipid-based spherical structure, 

that consists of three viral envelop proteins (small, middle, and large) (Fig. 1).
[3] 

HBV is a double-stranded DNA virus with 4 open reading frames, (S,C,X,P).
[4]

 

S - (surface or envelope, hepatitis B surface antigen [HBsAg]) gene. 

C – (core, hepatitis B core antigen [HBcAg]) gene. 

X -  X gene. 

P – (polymerase) gene. 

 

Chronic hepatitis B virus (HBV) infection is a major health problem globally. HBV can cause 

progressive liver fibrosis which leads to cirrhosis with the end of liver disease, Which 

increases the risk of hepatocellular carcinoma. Antiviral agents, like interferon and nucleotide 

analogues (NAs), have been used to treat chronic hepatitis B (CHB) affected patients. 

Antiviral treatment effectively suppresses HBV replication and slows down the progression 
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to cirrhosis and hepatocellular carcinoma (HCC). However, The current Antiviral drugs do 

not cure HBV, because covalently closed circular DNA (cccDNA) forms in the hepatocyte 

nucleus.
[3] 

 

Hepatitis B vaccination is strongly recommended for the control and prevention the HBV. 

This vaccine was preferred only for medically suitable infants weighing about 2,000 g or 

more, And that vaccine is injected within 24 hours of birth. The unvaccinated infants, 

children, and adults requesting protection from hepatitis B. Currently, available antiviral 

therapy, that directly suppression of HBV replication in the majority of patients, hepatitis B 

surface antigen (HBsAg) loss or seroconversion the lower range of HBsAg detection of 0.05 

IU/mL, is rare in the history of Chronic Hepatitis B, Which is combined with and reduced the 

risk of HCC.
[3] 

 

Hepatitis C. 

 

(Fig. 2)Hepatitis C Virus. 

 

Hepatitis C Virus (HCV) is the most commonly spread chronic stage disease, It is a small and 

enveloped virus. HCV is a positive single-stranded RNA virus that was discovered in 1989 

(Fig.2). The Hepatitis C Virus (HCV) is a member of the Flaviridae family and genus of 

Hepacivirus, HCV was transmitted into the body via bloodstream inoculation containing 

contaminated blood needles injected percutaneously.
[5]

 It is also entered non-percutaneously 

via sexual intercourse, piercings, tattoos, organ transplantation, hemodialysis, blood 

transfusions, immunoglobulin injection, and religious scarification. 

 

HCV efficaciously evades the immune system to motivate chronic hepatitis in the general 

public of instances, which frequently leads to superior fibrosis and cirrhosis if untreated. 

Even as there are not any effective vaccines for HCV prevention. The Scavenger receptor 

class B type I, Occludin, Claudin-I, and CD81, they are 4 host-derived elements that facilitate 

the access of HCV into the bloodstream. Even though it is taken into consideration a non-

cytopathic virus, as soon as HCV enters the hepatocyte, it replicates and causes cell necrosis 
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through immune-mediated cytolysis (adaptive immunity and innate immunity) and 

metabolism-mediated inflammation (oxidative stress, insulin resistance, and hepatic 

steatosis).
[5] 

 

Hepatitis C Virus (HCV) infection is present in acute or chronic hepatitis, The acute hepatitis 

usually is asymtamatic and seldom leads to hepatic failure, The symtamatic acute HCV has a 

moderate clinical route with <25% of patients suffering from jaundice. About 60-80% of 

human beings with acute infection expand chronic infection. They are six primary genotypes 

(1-6) of HCV have been diagnosed, and they have various geographical distributions. 

Genotypes 1, 2, and 3 are disbursed globally with genotype 1 accounting for 40-80% of all 

instances. Genotype 4 was discovered in the Middle East and Egypt. Genotype 5 in South 

Africa, and Genotype 6 in South East Asia.
[6] 

 

EPIDEMIOLOGY 

Hepatocellular carcinoma (HCC) is a prevalent form of cancer, accounting for over 5% of all 

cases. It is estimated that there are more than 500,000 new cases each year, with an average 

annual occurrence of approximately 3-4%.
[7]

 In terms of worldwide prevalence, HCC is the 

fifth most common cancer overall, ranking fifth in men and eighth in women. Among 

digestive tract cancers, it is the second most common, following stomach cancer. 

 

The presence of liver cirrhosis is the main risk factor for the development of HCC, regardless 

of its cause. Among individuals with cirrhosis, the highest risk of developing HCC is 

associated with viral infections and heavy alcohol consumption. Among the primary hepatitis 

viruses, only hepatitis B viruses are known to cause HCC. Most cases of HCC, which make 

up 80% of all cases, are found in sub-Saharan Africa and Eastern Asia. In these regions, the 

typical incidence rate is more than 20 cases per 100,000 individuals. Southern European 

countries like Spain, Italy, and Greece tend to have medium incidence levels, ranging from 

10.0 to 20.0 cases per 100,000 individuals. On the other hand, North America, South 

America, Northern Europe, and Oceania have a low incidence of HCC, with 5.0 cases per 

100,000 individuals.
[8] 

 

The regions in Eastern Asia have the highest risk, with rates of 27.6 to 36.6 cases per 100,000 

men. Middle Africa has a risk of 20.8 to 31.1 cases per 100,000, and some Western African 

countries have a risk of 30 to 48 cases per 100,000. On the other hand, the regions at the 

lowest risk include Northern Europe, Australia, New Zealand, and the Caucasian populations 
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of North and Latin America, with rates of 1.5 to 3.0 cases per 100,000. In Southern Europe, 

the risk is around 10 cases per 100,000 men.
[9] 

 

The Role of Hepatitis B in HCC 

HBV and HCV contribute to the development of cirrhosis, which is present in 80%–90% of 

patients with HCC. The risk of developing HCC within 5 years for individuals with cirrhosis 

varies between 5% and 30%, depending on the cause (highest in those with HCV infection), 

geographical location or ethnicity (highest in Asians), and the stage of cirrhosis (highest in 

those with decompensated disease).
[10] 

 

Around 5% of the global population (350–400 million individuals) has chronic HBV 

infection. Among the infected, 75% are of Asian descent, while the prevalence is lower 

(0.3%–1.5%) in Western nations.
[11]

 There is a strong correlation between areas with high 

HBV prevalence and the incidence and mortality rates of HCC worldwide. Chronic HBV 

infection accounts for roughly 50% of all cases of HCC and almost all cases in children. It is 

the primary risk factor in most areas of Asia and sub-Saharan Africa with a high occurrence 

of HCC, except for Japan.
[11] 

 

In Asian regions with a high occurrence of HCC, the transmission of HBV infection is mostly 

through mother-to-child contact. The differing prevalence of HCC based on age may impact 

the effectiveness and outcomes of treatments such as liver transplantation. The high ratio of 

male to female HCC cases can be attributed, at least in part, to the higher prevalence of HBV 

and HCV infection among men compared to women. It is estimated that more than 90% of 

countries include HBV vaccination as part of routine immunization for newborns, with about 

70% now administering three doses of the vaccine. Taiwan was the first country to start 

vaccinating newborns against HBV in 1984.
[11] 

 

Screening Test 

Screening tests for hepatocellular carcinoma (HCC) in patients with chronic viral hepatitis are 

important, despite the known risk factors. HCC is most commonly found in patients with 

cirrhosis or advanced fibrosis, so studies have primarily focused on these at-risk individuals. 

The most frequently used tests for screening are serum alfa-fetoprotein (AFP) and hepatic 

ultrasound (US). A recent study conducted without randomization and with a prospective 

cohort design indicates that early detection of hepatocellular carcinoma (HCC) is more 

feasible and the probability of successful surgical removal is higher in patients who undergo 
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biannual screening using serum alpha-fetoprotein (AFP) and hepatic ultrasound (US). These 

results were compared to those who received standard care.
[8] 

 

A surveillance study of 1,125 patients with HCV, HBV, or both, combined US and AFP 

testing. The research found that combining a serum AFP level greater than 10 ng/mL with the 

US resulted in a sensitivity of 100%. In comparison, using only AFP greater than 10 ng/mL 

had a sensitivity of 75%, while using US alone had a sensitivity of 87%.
[20] 

Although 

computed tomography and magnetic resonance imaging have high sensitivity and specificity 

in detecting HCC, they are too expensive for routine surveillance.
[7] 

 

MECHANISM OF HBV: Viral characteristics of HBV 

 

Fig. 3 Hepatitis B Virus. 

 

HBV is a type of virus grouped as an enveloped virus in the Hepadnaviridae family. It 

possesses a genome made up of DNA that is partially double-stranded and arranged in a 

circular shape. It's specific to certain species and tissues. Genotypes A to J infect humans and 

belong to the Orthohepadnavirus genus, which includes viruses affecting other mammals 

such as bats, ground squirrels, or shrews.
[12] 

 

All Orthohepadnavirus members have a ~3.2 kb genome with four overlapping open reading 

frames (ORFs). After entering liver cells, the viral DNA is transformed from relaxed circular 

DNA (rcDNA) to covalently closed circular DNA (cccDNA) in the nucleus. This acts as a 

template for transcription into various RNAs. The cccDNA levels can rise through newly 

synthesized genomes, increasing the integration of viral DNA into the host genome.
[13]

 Seven 

viral proteins are produced from five viral mRNAs, (Fig. 3) including core (HBcAg), 

polymerase (P), surface antigens (S-HBsAg), and regulatory protein (HBxAg). 
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General factors correlated with disease 

Numerous risk factors that contribute to the progression of pathogenesis have been identified. 

These factors can either lead to a generalized heightened risk of cancer development or an 

increased susceptibility to contracting HBV. Among transmission routes, vertical 

transmission results in the highest rate of patients developing chronic HBV infection 

compared to horizontal transmission. Notably, males display a considerable bias in the risk of 

HCC development upon chronic infection and liver cirrhosis, possibly due to the presence of 

sex hormone receptors that promote HBV replication.
[14] 

 

The integration of HBV into the genome significantly contributes to genomic instability, 

thereby promoting the progression towards HCC. These integrated elements primarily yield 

HBsAg and HBx, but they are unable to generate complete viral genomes due to the absence 

of a circulation pathway.
[15] 

 

HBx and its viral replication 

HBV is a double-stranded DNA virus in the Orthohepadnavirus genus, Hepadnaviridae 

family. It's classified into 10 genotypes (A-J). The HBV virion carries 3020 to 3320 

nucleotides, forming relaxed circular DNA (rcDNA) within a nucleocapsid composed of 

hepatitis B core antigen (HBcAg). This is enveloped by a host-derived lipid bilayer with 

hepatitis B surface antigens (HBsAg). The genome encodes 4 genes (P, preC/C, S, X), 

producing 5 proteins: polymerase (P), HBcAg (C), HBeAg (preC), HBsAg (S), and X protein 

(X).
[16] 

 

HBx from gene X plays key roles in HBV pathogenesis, transcription, and HCC 

development. Infection begins as virions attach to the entry receptor NTCP on hepatocytes. 

Host DNA repair enzymes convert rcDNA to covalently closed circular DNA (cccDNA), 

which acts as a template for viral mRNAs. Synthesis of rcDNA or linear DNA occurs via 

reverse transcription in the nucleocapsid, maturing with HBsAg enveloping and secretion into 

the blood.
[17]

 Nuclear dslDNA genomes can form replication-defective cccDNA or integrate 

into the host genome.
[18] 
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The virus interacts with cell-surface receptors. 

 

The core nucleocapsid is released into the cytoplasm and then transported to the nuclear 

membrane. 

 

Discharge of HBV genome into the nucleus and its conversion in cccDNA. 

 

Transcription of cccDNA by the host RNA polymerase II into all viral mRNA, including 

pgRNA. 

 

HBV transcripts are moved into the cytoplasm, where they are translated to produce viral 

envelope, core, "e", polymerase, and X proteins. 

 

Assembly of nucleocapsids and synthesis of new viral DNA from pgRNA by viral reverse 

transcriptase. 

 

Recycling of a small portion of nucleocapsids into the nucleus to maintain a stablereservoir of 

cccDNA. 

 

Most nucleocapsids are coated with viral surface proteins in the endoplasmic reticulum, and 

then mature virions are released. 

 

Schematic representation of the HBV life cycle main steps
[19]

 

HBx protein and its aspect 

The HBx protein, weighing 17 kDa, lacks direct genome interaction. Still, it plays a role in 

the HV lifecycle and HCC development.
[20]

 It localizes in cytoplasm, nucleus, and 

mitochondria, affecting signal transduction, transcription, and mitochondrial function. This 

leads to gene transactivation and four HCC mechanisms: (1) HBx gene integration promoting 

genetic instability; (2) induction of oxidative stress via mitochondrial protein interactions; (3) 

activation of survival pathways and tumor-suppressor inactivation; (4) induction of epigenetic 

changes (histoneacetylation, DNA methylation, microRNA).
[21] 

HBx modulates oncogenic 

pathways (MAPK/Ras/Raf/c-Jun, NF-κβ, etc.), MMPs, and catalase DNMT1. It promotes 

histoneacetylation/deacetylation, altering cancer gene/RNA expression. Notably, it 

downregulates miR-122, a liver-specific anti-tumormiRNA.
[22]
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HBx as a target protein for functional cure 

HBx serves a key role in supporting virus gene expression and replication. The HBx protein 

was detected in the serum of patients with replicating HBV. Longitudinal studies indicated 

that HBx disappeared from the blood upon virus clearance, coinciding with the appearance of 

anti-HBx antibodies, following the transition from HBeAg to anti-HBe.
[23]

 Research showed 

elevated levels of HBx in the liver and anti-HBx in serum among patients with liver cirrhosis 

and HCC compared to hepatitis patients.
[22] 

HBx was found to trans-activate both the X 

(HBx) and C (core) gene promoters in vivo and in vitro, supporting HBV replication.
[24]

 

Experimental infection with a mutant lacking Woodchuck Hepatitis x antigen (WHx) failed 

to establish carrier states and CLD, demonstrating WHx's essential role in supporting WHV 

replication.
[24,25]

 In human serum samples, naturally occurring HBx-deletion variants were 

discovered in HBsAg-negative patients with mild hepatitis, suggesting HBx's role in HBV 

replication. HBx-specific siRNAs inhibited virus replication in vitro and in vivo.
[26]

HBx-

specific T-cell epitopes were identified, although their exact function in virus replication and 

CLD pathogenesis remains uncertain.
[27] 

Recently, HBx's role in virus replication was 

clarified. ccc HBV DNA forms aminichromosome in cell nuclei. During virus replication, 

HBx is in the nucleus, associated with transcriptional complexes that support ccc HBV DNA 

and host gene expression related to cancer hallmarks.
[28] 

HBx contributes to replication by 

increasing Ca2+ levels and activating Pyk2/Src and FAK pathways. HBx-mediated Ca2+ 

signaling aids viral core assembly and pregenomic RNA (pgRNA) production, essential for 

virus replication.
[29]

 High HBx expression stimulates cell growth, potentially leading to G1 

arrest or apoptosis among differentiated hepatocytes. Quiescent hepatocytes optimally 

support virus replication, balancing HBx levels and localization for effective replication. In 

cell nuclei, HBx interacts with the HBV minichromosome, epigenetically modifying ccc 

HBV DNA transcription by inhibiting histonedeacetylases.
[30] 

HBx inactivates PRMT1, 

degrades WDR77, and facilitates SMC5/6 proteasomal degradation, influencing ccc HBV 

DNA transcription.
[31,32] 

 

SIGNS AND SYMPTOMS 

 Jaundice 

Jaundice is a condition where the skin, eyes, or mucus membranes turn yellow. It occurs 

when there is an excess of bilirubin, a substance produced when red blood cells break down 

in the liver. Jaundice is a common sign of HCC. Studies have shown that it is present in 28% 

of African patients at the time of HCC diagnosis, but it is less frequent in Chinese, Japanese, 
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or European countries. Various pathological conditions associated with HCC can explain the 

onset of jaundice. Jaundice can be a result of hepatic failure due to extensive tumor 

infiltration of a cirrhotic liver or worsening of underlying hepatitis in the presence of HCC.
[33] 

 

 Abdominal pain, portal vein thrombosis 

Abdominal pain is a common symptom that occurs at the onset of hepatocellular carcinoma 

(HCC). Typically, the pain is mild and located in the right upper abdomen, and it may radiate 

to the right shoulder. Non-cirrhotic patients and those with portal vein thrombosis are more 

likely to experience abdominal pain. Portal vein thrombosis is found in 14-44% of autopsies 

of HCC patients. The risk of developing portal vein thrombosis is highest in patients with 

both cirrhosis and hepatic carcinoma. In cirrhotic patients, 18% of cases of acute abdominal 

pain are diagnosed as portal vein thrombosis.
[34] 

 

 Gastrointestinal Bleeding 

Gastrointestinal bleeding can also be a manifestation of HCC, particularly bleeding from 

esophagealvarices. However, this presentation is not common and only occurs as the first 

clinical sign in 1%-8% of HCC cases. Variceal bleeding is caused by increased pressure in 

the portal system, which can be a result of tumor invasion or portal hypertension. The size of 

the tumor does not appear to be related to this type of clinical presentation. Bleeding from 

esophagealvarices is more frequent in HCC patients with advanced liver cirrhosis and high 

levels of portal hypertension.
[35] 

 

 Hypoglycemia 

Hypoglycemia is a relatively common paraneoplastic syndrome in patients with advanced 

HCC, occurring in approximately 4,6-27% of cases. It is caused by the tumor's increased 

demand for glucose, coupled with reduced gluconeogenesis and glycogenolysis due to the 

decreased liver tissue, cachexia, and malnutrition often seen in these patients.
[35]

 

Hypoglycemic episodes typically occur in the weeks leading up to the patient's death.
[36] 

 

 Hypercalcemia 

Hypercalcemia occurs in about 7-12% of patients with HCC.
[37]

 This paraneoplastic 

syndrome is likely due to a PTH-like humoral factor produced by the tumor. It can also be 

caused by the presence ofosteolytic bone metastases. In some cases, hypercalcemia can lead 

to a coma that may be mistaken for hepatic encephalopathy.
[38] 
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 Hypercholesterolemia 

Paraneoplastic hypercholesterolemia is present in 11-20% of patients with HCC.
[37]

 This 

condition is associated with a reduced expression of LDL receptors, similar to familial 

hypercholesterolemia. 

 

 Erythrocytosis 

Erythrocytosis occurs in 2-16% of patients with HCC.
[37]

 It is characterized by higher levels 

of erythropoietin, which is produced by the tumor. Erythrocytosis accompanied by high 

levels of erythropoietin can be a rare primary presentation of HCC.
[39] 

 

 Thrombocytosis 

Thrombocytosis is reported in 3% of HCC cases. This paraneoplastic syndrome tends to 

occur in younger patients (<60 years old) and is associated with larger tumors and main 

portal vein tumor thrombosis, which is a negative prognostic factor. Thrombocytosis in HCC 

is believed to be related to the production of thrombopoietin by the tumor. There have been 

reports of HCC cases with both thrombocytosis and acquired Von Willebrand disease.
[40] 

 

 Diarrhea 

Another symptom that can occur in patients with HCC is watery diarrhea. The 

overproduction of intestinal peptides such as gastrin and vasoactive intestinal peptide (VIP) 

may be one possible explanation for the onset ofdiarrhea in these patients.
[41] 

 

 Caval invasion 

If HCC spreads to the inferior vena cava, it can cause signs and symptoms of venous 

insufficiency. This can lead to the development of pitting edema, usually in both lower limbs 

from the inguinal region. The invasion of the venous system can also worsen ascites and 

hepatomegaly.
[42] 

 

In some cases, the tumor thrombus can extend to the right atrium, resulting in dyspnea and 

heart failure. When a patient shows signs and symptoms of right heart failure, such as jugular 

turgor, dyspnea, new onset of lower limb edema, and worsening of hepatic insufficiency, the 

presence of heart tumor invasion should always be suspected. However, atrial invasion can 

also be asymptomatic. Although rare, pulmonary embolization due to venous invasion has 

been reported as a primary manifestation of HCC.
[41] 
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 Feminization 

Feminization can be observed in patients with HCC, even in those without liver cirrhosis. 

This can be seen through clinical signs and symptoms such as gynecomastia, loss of body 

hair, and loss of libido. The presence of spider naevi may indicate an underlying HCC, and 

this finding is more commonly reported in men than in women.
[43] 

 

Nonspecific signs and symptoms 

If patients at risk for this tumor present with these clinical features, it is important to suspect 

HCC.
[41,42]

 

 Nausea. 

 Weight loss. 

 Anorexia. 

 Asthenia. 

 Peripheral oedemas. 

 Palmer erythema. 

 Spider angiomas. 

 Chest hair loss. 

 Hypogonadism (Testicular atrophy, Loss of libido). 

 

PREVENTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Preventive strategies of hepatitis B-related HCC.
[47] 

Primary                  

prevention 

 

 HBV vaccination. 

 Perinatal hepatitis B 

immunoglobulin. 

 Safe sex. 

 Prevent needle sharing. 

Secondary                                                          

prevention 

 Antiviral therapy for HBV. 

 Lifestyle changes. 

 Avoid excessive alcohol. 

 Safe food storage to prevent aflatoxin. 

Tertiary            

prevention 

 Treat the HBV. 

 Treat HCC in various ways (surgery, 

chemotherapy, radiotherapy). 
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The diagnosis of HCC is often made at an advanced stage, limiting treatment options and 

resulting in a poor prognosis. Therefore, it is urgent to develop effective preventive measures 

to improve patient prognosis by preventing the occurrence of HCC.
[44]

 Preventive strategies 

for HBV-related HCC can be categorized into primary, secondary, and tertiary prevention 

(Fig. 4). The primary prevention goal is to prevent susceptible individuals from acquiring 

acute HBV infection. Secondary prevention focuses on providing effective treatment to 

control precancerous or cancerous processes in patients with chronic HBV infection. Tertiary 

prevention aims to provide effective treatment to reduce HCC recurrence in HBV patients 

who have undergone curative HCC therapy.
[47] 

 

Primary prevention 

 Vaccination 

The first HBV vaccine was created using human serum and approved by the United States 

Food and Drug Administration in 1981.
[49]

 It was later replaced by a vaccine made from 

recombinant yeast in 1984. The vaccination is given in three doses through intramuscular 

injections. The first and second doses are administered 1 to 2 months apart, while the third 

booster dose is given 6 to 12 months later. One way to prevent viral infections is by blocking 

the transmission route and getting vaccinated. The hepatitis B vaccine, which is a purified 

hepatitis B surface antigen, is the most important method for preventing HBV infection. After 

receiving the vaccine, the immune system is stimulated to produce protective antibodies. By 

vaccinating against chronic HBV infection, the risk of HCC can be reduced by 85%.
[44]

 

However, many adults do not realize the importance of getting vaccinated for hepatitis B. 

 

The effectiveness of the vaccine decreases with age. Since the prevalence of HBV infection is 

high in most middle and low-income countries, it is recommended to immunize children 

starting from birth. After completing all three doses of the vaccine, about 90% of healthy 

adults and over 95% of children will develop protective antibodies. Infants born to mothers 

with chronic hepatitis B receive additional protection when given hepatitis B immune 

globulin. Only 6% of infants who receive both the immune globulin and vaccine test positive 

for HBsAg, compared to 29% who only receive immune globulin, 25% who only receive the 

vaccine, and 88% who received no prophylaxis.
[50] 

 

The positive data from Taiwan and other countries show that universal HBV vaccination has 

a significant impact on reducing the prevalence of HBsAg and the incidence of HCC in 
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vaccinated individuals. This proves that HBV vaccination is an effective way to prevent 

HBV-related HCC, making it the first cancer preventive vaccine in history.
[47] 

 

 Safe sex 

In addition to preventing transmission from mother to child, it is crucial to also prevent 

horizontal transmission in individuals at risk of acquiring HBV infection. Providing accurate 

information about safe sex, offering preventive measures, and promoting HBV vaccination 

are effective strategies to reduce the risk of HBV infection in groups such as people who 

inject drugs (PWID), homosexual men, HIV carriers, and sex workers.
[47] 

 

 Prevent needle sharing 

Sharing needles for intravenous injection is the main risk factor for serious HBV infections. 

When injection equipment is not sterilized, it can lead to the spread of HBV among drug 

users. However, this can be prevented to a large extent through the Needle Exchange 

Program (NEP). The NEP is a project aimed at preventing blood-borne diseases, with a main 

focus on intravenous drug users who share syringes.
[44]

 It was first implemented in the 

Netherlands in 1984 and has been adopted by many countries to prevent hepatitis B 

epidemics among drug users. A 4-year study was conducted on a population of 2,860 

intravenous drug users, which found that the needle exchange program significantly reduced 

the risk of participating in injections. Additionally, the NEP provides services such as HBV 

vaccination.
[44] 

 

Secondary prevention 

 Antiviral treatment 

Antiviral treatment not only decreases the occurrence of HCC but also prevents its 

recurrence. The basic approach to treating HBV infection is through anti-hepatitis drug 

therapy, which also plays a crucial role in preventing HCC. Common anti-HBV drugs include 

entecavir, adefovir, tenofovir, lamivudine, telbivudine, and other nucleotide analogs (NAs). 

According to the 2013 Asia-Pacific Association for the Study of Liver Diseases (APASL), 

nucleotide drug therapy can significantly lower HBV DNA levels and decrease the risk of 

HCC. Administering anti-hepatitis drugs to HCC patients can also greatly enhance their 

chances of survival.
[44] 

 

The most recent AASLD meeting in 2019 presented four studies that examined the 

effectiveness of entecavir and tenofovir in reducing the risk of HCC. These studies came 
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from Taiwan, the United States, and Canada, and included a meta-analysis. All of the studies 

showed that tenofovir treatment was more successful than entecavir. If a patient with HBV 

infection develops liver cirrhosis or does not respond to NA treatment, there is a higher 

probability of HCC progression during NA treatment.
[45] 

 

During pregnancy, the main way hepatitis B is transmitted from mother to child is through 

mother-to-child transmission. In different countries, the preferred treatment for hepatitis B 

during pregnancy is tenofovir, which is an antiviral medication. The European Association 

for Liver Research recommends tenofovir for pregnant women who have previously received 

nucleoside analogue (NA) treatment. Alongside traditional antiviral medications, there are 

currently several drugs that can help prevent the occurrence of hepatocellularcarcinoma 

(HCC). Among these, aspirin, silybin, and metformin are the most extensively studied. 

Aspirin, which is a commonly used antiplatelet drug, can decrease the risk of HCC in 

individuals with hepatitis B virus (HBV). The exact mechanism by which aspirin prevents 

HCC is not fully understood, but it is believed to involve the inhibition of the 

proinflammatory enzyme cyclooxygenase 2 (COX-2). COX-2 plays a role in the development 

of liver cancer by promoting the production of inflammatory factors, stimulating cell growth 

and angiogenesis, inhibiting tumor apoptosis, and enhancing the invasion of tumor cells.
[44] 

 

 Lifestyle Changes 

Lifestyle is an important factor in preventing HCC, with weight management and a nutritious 

diet being crucial. Consuming plenty of fruits and vegetables can help decrease the chances 

of developing HCC. It is essential to refrain from drinking alcohol and smoking, as well as to 

manage hypertension and diabetes with medication. Additionally, maintaining healthy levels 

of blood sugar and cholesterol is necessary.
[46] 

 

Tertiary Prevention 

High recurrence is a major reason why the prognosis for patients with HBV-related HCC is 

unfavorable. After receiving curative treatment through surgical resection or local ablation 

therapy, the cumulative recurrence rates for early-stage HCC can reach up to 75% within 5 

years. As a result, there is a clear clinical need for tertiary prevention in HBV-related HCC 

patients after curative treatment.
[47] 

 

Initial studies conducted on HBV-related HCC patients after curative treatment showed that 

those who received adjuvant IFN therapy had lower recurrence rates and improved overall 
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survival compared to those who did not receive it. However, a randomized controlled trial 

carried out in Taiwan contradicted these findings, as it showed that adjuvant IFN did not 

reduce post-operative recurrence for HBV-related HCC. Additionally, a meta-analysis also 

found that adjuvant IFN therapy following curative treatment of HCC did not reduce early or 

late HCC recurrence.
[48]

 Therefore, the effectiveness of interferon-based therapies in 

preventing HBV-related HCC remains controversial and requires further research.
[47]

 

 

CONCLUSION 

Hepatitis B virus (HBV) plays a role in the progression of hepatocellular carcinoma (HCC) 

via both direct and indirect mechanisms. largely due to the complex actions of the HBx 

antigen. HBx disrupts cellular processes, triggers inflammation, and impairs DNA repair, 

creating a favorable environment for cancer. The integration of HBV DNA into the host 

genome takes place during the initial stages of clonaltumor expansion, resulting in genomic 

instability and direct insertional mutagenesis of various genes associated with cancer. While 

current treatments for HBV can reduce the risk of HCC, they do not entirely eliminate it. 

 

Preventing hepatitis B virus (HBV) infection involves two main strategies: vaccination and 

adopting protective practices. The hepatitis B vaccine is highly effective and recommended 

for various age groups. The vaccination programs that have been expanded to the general 

population are proving to be highly effective in reducing the occurrence of HCC. This clearly 

shows that preventing HBV infection through vaccination is the most effective way to 

combat this dangerous threat to human health. Alongside vaccination, measures such as safe 

sexual practices, avoiding needle sharing, using sterile equipment, and healthcare precautions 

play a vital role in reducing HBV transmission. Pregnant women and high-risk individuals 

should seek specialized guidance. By combining vaccination and cautious habits, the spread 

of HBV can be significantly minimized, promoting better public health outcomes. 
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