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Abstract 

Hepatocellular liver cancer (HCC) is associated with a high incidence of chronic 
hepatitis B and C aetiology. Hepatocellular cancer must not always be preceded 
by cirrhotic liver disease. In the pathogenesis of cirrhosis, the liver is dominated by 
three pathological processes, including hepatocyte necrosis (cell death), fi brosis 
and regeneration. Cirrhosis, with its histological characteristics, is a precancerous 
condition that leads to the development of cancer. Viruses B or C, in their presence 
in the liver parenchyma, trigger an infl ammatory process followed by hepatocyte 
necrosis. Chronic active hepatitis B and C aetiology is a major medical problem since 
viruses, by their presence and incorporation in the hepatocyte genome, trigger the 
pathological process leading to HCC. Alpha-fetoprotein (AFP) is the most important 
diagnostic marker for HCC. It has relatively high specifi city and sensitivity and is 
widely applied in practice. With this research, we will point out all known facts about 
the increase of Hepatocellular carcinoma (HCC) in men and women with hepatitis 
B and C aetiology. The research highlights the importance of diagnosing hepatitis, 
the polymerase chain reaction, and the serological reaction very important for the 
quantifi cation of the virus in the serum of the diseased, as well as the histological 
fi ndings of the liver obtained by taking a biopsy sample by percutaneous liver 
biopsy. A particular review is given on the epidemiological signifi cance of hepatitis, 
as viral infections spread throughout the Earth's sphere, as well as viruses declared 
to be biological carcinogens. Also, the research has given great importance to AFP 
as a signifi cant carcinoma antigen in diagnosing HCC.
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skin injuries, and sexually transmitted diseases. Hepatitis 
B is a liver inϐlammatory disease caused by hepatotropic 
virus B (VHB). There are two forms of this disease: acute and 
chronic. The disease is progressive and chronic in 5-10% of 
adults and in 80-95% of young children and newborns. The 
virus is replicated in the core of hepatocytes at the expense of 

DNA hosts, which forms the basis of malignant alteration in 
hepatocytes [3]. According to the World Health Organisation, 
approximately 254 million people were living with chronic 
hepatitis B infection worldwide in 2022, and HBV remains a 
major cause of cirrhosis and hepatocellular carcinoma [36]. 
It is estimated that half a million people die annually due to 
the complications of hepatitis B virus infection, primarily 
because of cirrhosis but also because of hepatocellular 
carcinoma. 

Hepatitis C is caused by hepatitis C virus (VHC), which 
in about 80% of cases is muted, without a clear clinical 
picture. Despite this, the disease has a progressive course 
in liver cirrhosis in 20% of cases and a poor prognosis [10]. 
It is estimated that around 170 million people worldwide 

Introduction
Hepatitis is an inϐlammatory liver disease, which may be 

acute or chronic, and is caused by the inϐluence of various 
agents: toxic, infectious and metabolic [1]. The most common 
causes of hepatitis, however, are viral agents. Viruses may be 
primary and secondary hepatotropic [2]. To date, hepatitis 
A, B, C, D and E viruses are recognised as the principal 
hepatotropic viruses affecting humans, while hepatitis B 
virus (HBV) and hepatitis C virus (HCV) remain the major 
causes of chronic liver disease and hepatocellular carcinoma 
worldwide [3,31,36]. Chronic liver disease is caused by the 
most common hepatitis B, C and D viruses [3]. The liver is 
an organ in which several primary malignant tumours may 
develop, the most common being hepatocellular carcinoma 
(HCC) and cholangiocarcinoma [4,5]. Chronic HBV and HCV 
infections remain the leading etiological factors for liver 
cirrhosis and hepatocellular carcinoma worldwide despite 
signiϐicant advances in antiviral therapy [4-9,36]. 

B, C and D viruses are transmitted by blood, blood 
products, non-sterile medical interventions, through open 
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are infected with this virus. Hepatitis C virus has malignant 
potential, and in 10% of patients with HCV, cirrhosis 
progresses to HCC. Cirrhosis of the liver can be deϐined as 
irreversible ϐibrosis, that is, a diffuse disease preceded by 
necrotic hepatocytes, followed by collapse of the supporting 
reticular network. Three pathological processes dominate 
the pathogenesis of cirrhosis: hepatocyte necrosis (cell 
death), ϐibrosis and regeneration. 

Cirrhosis, with its histological characteristics, is a 
precancerous condition that leads to the development of 
cancer. Hepatocellular carcinoma is the most common 
primary liver carcinoma. The clinical picture is very similar 
in most patients and is characterised by hepatomegaly, loss 
of body weight, fatigue, and jaundice [7,9,11,12].

Although the present study is based on patients treated 
between 2009 and 2011, its ϐindings remain clinically relevant 
because chronic hepatitis B virus (HBV) and hepatitis C virus 
(HCV) infections continue to represent the leading etiological 
factors for hepatocellular carcinoma (HCC) worldwide 
[31,34]. Despite remarkable advances in antiviral therapy, 
surveillance strategies, and early diagnostic methods over the 
past decade, HCC remains one of the leading causes of cancer-
related mortality. Contemporary international guidelines 
continue to emphasise the importance of identifying 
patients at increased risk for HCC and implementing timely 
surveillance and preventive measures [36,37].

The novelty of the present study lies in the comparative 
evaluation of the etiological role of chronic HBV and HCV 
infections in male and female patients with hepatocellular 
carcinoma, together with the assessment of alpha-fetoprotein 
(AFP) as a clinically relevant biomarker. Furthermore, the 
study ϐindings are interpreted in the context of current 
evidence and recent international clinical guidelines, 
providing an updated perspective on the continuing 
importance of viral hepatitis as a major contributor to 
hepatocellular carcinoma development [40].

Defi nition of the problem

Hepatocellular carcinoma is the sixth most frequent 
disease in the world. In Europe, 10 out of 1,000 men and 2 
out of 1,000 women will develop liver cancer at some point in 
their lives. Worldwide, it is much more common in Southeast 
Asia and West Africa. This is mainly related to the fact that 
the hepatitis B virus increases the risk of developing liver 
cancer, and it is far more common in these areas. 

In the United States and southern Europe, hepatitis C 
is a more common cause of liver cancer. In 2008, HCC was 
diagnosed in about 40000 men and about 20000 women 
in Europe. The average age at diagnosis is between 50 and 
60 years, but in Asia and Africa more often between 40 and 
50 years. Both men and women before the development of 
HCC is preceded by cirrhosis of the liver. Cirrhosis of the 
liver occurs as a result of chronic liver disease, although only 

a small percentage of patients with chronic liver disease 
eventually develop cirrhosis. In cirrhosis, the liver tissue 
slowly changes due to the loss of normal liver cells and 
contains more and more ϐibrous and scar tissue. Liver cells 
do not grow or function normally. 

The exact mechanisms and reasons for developing 
liver cancer are not fully known. However, cirrhosis and 
its causes are the major risk factor for the development of 
hepatocellular carcinoma, the main type of liver cancer. HCC 
develops in men and women who have chronic hepatitis B and 
C because chronic infection with the hepatitis B virus (HBV) 
or hepatitis C (HCV) is the main cause of liver cirrhosis. As 
the virus stays long in the blood of the patient, it reduces the 
function of the liver. Chronic infection with the hepatitis B 
virus increases the risk of developing liver cancer 100 times 
and the hepatitis C virus 17 times. 

About 85% of people with hepatitis C infection develop 
a chronic form, of which approximately 30% progresses 
to cirrhosis, and 1-2% develop liver cancer annually. The 
associated infection with hepatitis B virus, which means that 
both viruses are present at the same time, further increases 
the risk. Infection with hepatitis B virus can also cause liver 
cancer directly without prior development of cirrhosis. The 
virus can interfere with your own DNA (deoxyribonucleic 
acid) from host DNA and cause mutations in its genes. These 
mutations can cause the cell to lose control of its normal 
functions, and it can lead to proliferation and natural cell 
death. Generally, it is assumed that the loss of control over 
these functions can lead to cancer.

Review of recent literature on antihypertensive 
therapy and KP 

Hepatocellular carcinoma (HCC) is the most common 
of all liver cancers and represents a major global public 
health problem. Limaiem, et al. (2017) provided an updated 
overview of clinical-pathological characteristics, treatment 
and outcome of HCC in which they examined 64 HCC cases 
diagnosed at the Mongi Slim Pathology Department in the 
period of ϐifteen years (2000-2014). The study included 38 
men and 26 women (gender ratio M / F = 1.26) between the 
ages of 8 and 83 (mean = 56.64 years). The results showed 
HCC in 55 cases, ϐibrolamellar carcinoma in 6 cases and HCC 
in pure cells in 3 cases [27].

Waller, et al. (2015) point out that patients with 
advanced ϐibrosis, predominantly cirrhosis and hepatitis 
B, are predisposed to the development of HCC [28]. They 
further state that individuals with chronic hepatitis B and C 
infections were most often infected. 

Ružić, et al. (2015) conducted a study to determine 
the clinical characteristics and therapeutic options of 
hepatocellular carcinoma of liver cirrhosis caused by 
hepatitis C virus infection, treated at the Clinical Centre of 
Vojvodina. 
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The study covered 51 patients who had a disease (52.9% 
of men and 47.1% of women) cirrhosis of the liver caused 
by hepatitis C virus infection and hepatocellular carcinoma. 
The mean age was 61.6 (SD = 10.8) years, and the average 
duration of chronic hepatitis C virus infection was 30.2 
(SD = 11.7) years. All patients were in the liver cirrhosis 
stage. According to the Barcelona criteria, 15.7% of patients 
met the criteria for stage A, 52.3% for stage B, 19.6% for 
stage C and 11.8% for stage D. The mean value of alpha-
fetoprotein at the moment of diagnosis of hepatocellular 
carcinoma was 397.56 ng/ml; 26% of patients had alpha-
fetoprotein less than 20 mg/ml. Tumour scan was performed 
in 13.7% of patients, radiofrequency ablation in 3.9% of 
patients, chemoembolization in 1.9% of patients, systemic 
chemotherapy was applied in 1.9% of patients, and cadaveric 
liver transplantation was performed in 5.9% of patients. The 
average survival of the diseased was 1.39 (SD = 1.61) years. 
The study concluded that the monitoring of patients with 
cirrhosis of the liver caused by hepatitis C virus infection 
by ultrasound examination of the abdomen is mandatory 
every 3 months, as well as an immediate clariϐication of the 
aetiology of any observed focal lesion in the liver [29]. 

Miyake, et al. concerning the role of interferon in the 
prevention of HCC recurrence in treated patients in ϐive 
experimental and ϐive control samples, male prevalence was 
65-100% [12].

El-Sarag states that the representation of men in relation 
to women is 3 times higher in the patient population with 
HCC [13]. Chang and Chen consider that the highest risk for 
HCC is at an age of 50-60 years [16]. 

Kasahara A. et al. consider that the risk of HCC in people 
older than 55 years is 4.65 times higher than in people under 
the age of 55 years [17]. Unlike them, Strauss et al. have 
reported that the highest relative risk for HCC is among 
patients aged 35-56 years, and among patients who were 
infected with the hepatitis C virus 30-35 years ago. [18]. 
This risk difference depending on the age structure can be 
explained by the time of infection by viruses B and C. The 
greatest risk is in infancy in infants (vertical transmission) 
and in early childhood [3]. 

Davila et al. found that 12% of patients with HCV infection 
and cirrhosis developed HCC [19]. Bruix, et al. found that the 
annual prevalence of HCC in patients with HBV infection and 
cirrhosis ranged between 1.6 and 2.4%, and for HCV with 
liver cirrhosis between 3 and 8%. According to the ϐindings 
of these authors, the presence of HCV + cirrhosis in HCC 
patients is higher [20].

Methodology
The study was conducted as a retrospective clinical study 

based on medical documentation of 100 patients treated at 
the Clinic for Gastroenterohepatology KCUS in the period 
from 01.01.2009 to 31.12.2011.

Although the study population was recruited between 
January 2009 and December 2011, the ϐindings remain 
clinically relevant because chronic hepatitis B virus (HBV) 
and hepatitis C virus (HCV) infections continue to represent 
the principal etiological factors for hepatocellular carcinoma 
worldwide. Advances in antiviral therapy, surveillance 
programs and diagnostic techniques introduced after the 
study period should be considered when interpreting the 
ϐindings. Nevertheless, the biological association between 
chronic viral hepatitis and hepatocellular carcinoma has 
remained consistent and is supported by recent international 
clinical guidelines and contemporary evidence [31,34,36,37].

The study group consisted of 50 patients with HCC and 
a control group of 50 patients with chronic hepatitis B and/
or C aetiology. All patients were treated clinically, laboratory 
and pathohistologically. In all patients, BC, CBC; ASAT; ALAT, 
bilirubin, gamma GT, alkaline phosphatase, FBG, urea and 
creatinine, and AFP as a cancer marker. Ultrasound therapy 
of the abdomen (US) and computerised tomography (CT) 
were performed for all patients. 

Subsequent percutaneous liver biopsy was performed in 
all histologically conϐirmed hepatocellular carcinoma as well 
as chronic active hepatitis B and/or C. The exact number of 
HBV-DNA and HCV-RNA in 1 ml. serum in all patients was 
determined by polymerase chain reaction. 

In HCC patients, radiotherapy has been investigated for 
possible changes in metabolism in other organs. 

The study excluded all patients who did not have complete 
diagnostic procedures in the medical documentation and 
who did not have parameters signiϐicant and necessary for 
research. In the retrospective part of the study, data from 
the existing medical documentation will be used, while in the 
prospective part of the study, the patient selection will be 
carried out successively. 

Purpose of research

The purpose of this research is to determine the causes of 
HCC by identifying possible risk factors in males and females. 

Research problem

Hepatitis B is a serious hepatic infection caused by 
the hepatitis B virus. It represents a major global problem 
because it can cause chronic infection that exhibits a high 
risk of liver cancer. In the prevention of hepatitis B, a vaccine 
has been available since 1982. Its role is to prevent infection, 
disease development and liver cancer by 95%. 

Hepatitis C is an inϐlammatory liver disease caused by 
hepatitis C. Often without symptoms, but chronic infection 
can lead to damage to the liver tissue, and after a long period 
of time to cirrhosis of the liver. In cirrhotic patients, there 
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are complications such as loss of liver function or liver 
cancer. Some authors have pointed out that the cause of 
HCC is Hepatitis C and Hepatitis B. This study will determine 
the frequency of chronic active hepatitis B or C in men and 
women. 

Working hypothesis:

Hepatitis B or C in female and male patients is one of the 
reasons for the increasing incidence of HCC carcinoma.

Zero hypothesis:

Hepatitis B or Hepatitis C are the main causes of HCC 
cancer in males and females.

Alternative hypothesis:

• Chronic hepatitis B viral aetiology is mainly 
responsible for liver cirrhosis

• Hepatocellular carcinoma is equally present in both 
men and women.

• The increase in AFP concentration correlates with the 
age of patients.

• The duration of the disease in patients with chronic 
hepatitis B and C aetiology increases the risk of 
developing HCC.

The aim of research

The aim of the research is to:

• to determine the frequency of chronic active hepatitis 
B and/or C aetiology in patients with liver cirrhosis 
and hepatocellular carcinoma in our material 

• to investigate the signiϐicance of AFP levels in the 
respondents 

• the impact of gender and age on both groups of 
subjects.

Sample

In this the sample of the research was done by the UKC 
patients in Sarajevo (100 respondents), 50 men and 50 
women, in the period from 01.01.2009 until 31.12.2011. 
Years. Respondents are divided into two groups. The ϐirst 
group (50 subjects) consisted of patients with HCC, and the 
second group was controlled by patients with hepatitis B or 
C (50 subjects). 

The investigated group (group I) consisted of 50 patients 
with HCC, with a mean age of 66 (+ -8.8) years. There were 
32 men and 18 women. The control group consisted of 50 
patients with chronic B and/or C hepatitis, with an average 
age of 46 (+ -9.2) years. There were 18 men and 32 women 
(Figure 1). 

Statistical analysis

This research is retrospective-prospective. The results 
of the research will be included in the work tables and 
shown in the tables and graphs. The data will be processed 
by descriptive retrospective statistics to obtain the basic 
statistical parameters of the samples, and assess the 
parameters of the population from which the samples 
originate. Where previous analyses, as well as ongoing 
analyses, of the need to investigate the statistical signiϐicance 
of the difference in the form of data distribution, methods of 
non-parametric tests, will be used. In the ϐirst stage of the 
statistical processing of the results, the database would be 
formed, and then the sorting, grouping, and tabulation of the 
results according to the tested characteristics would be done.

Statistical analysis was performed using IBM SPSS 
Statistics software (Version 25.0). Continuous variables 
were expressed as mean ± standard deviation (SD), whereas 
categorical variables were presented as frequencies and 
percentages. Differences between categorical variables were 
analysed using the Chi-square (χ²) test. Where appropriate, 
non-parametric statistical tests were applied according to 
the distribution of the analysed data. Statistical signiϐicance 
was accepted at p < 0.05. The selected statistical methods 
were considered appropriate for the study design and the 
characteristics of the analysed variables [31,33].

Expected results
The results of the study showed that in group I, about 

72% of patients with HCC had a chronic HBV infection and 
only 28% were infected with hepatitis C (Figure 2).

The frequency of hepatitis B is greater than hepatitis C, 
but the proportions of men and women in relation to the 
type of hepatitis are not signiϐicantly different. In the control 
group, hepatitis C infection was prevalent in relation to HBV 
infection (Figure 3).

In the group of subjects, 72% prevalence of hepatitis B, 
while the control group had a 62% prevalence of hepatitis 
C. The existence of statistically signiϐicant differences was 

0
10
20
30
40

Woman Man

I group II group

Figure 1: Age and gender distribution.

Figure 2: Distribution of chronic hepatitis B virus (HBV) and hepatitis C virus 
(HCV) infection among patients with hepatocellular carcinoma (HCC).
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conϐirmed by the chi-square test (chi-square = 11.677, 
number of degrees of freedom = 1, p = 0.001). In Group I with 
HCC, 58% had liver cirrhosis, whereas 42% did not have 
cirrhosis (Figure 4).

The average AFP values   in male subjects of the ϐirst 
group are higher than the AFP values   of female respondents. 
Patients with chronic hepatitis B have a higher mean AFP 
than Group I with hepatitis C (Figure 5).

Male patients had higher mean AFP values than female 
patients, as well as those with type hepatitis B, who had a 
higher mean AFP than the average of the group and those 
who suffered from hepatitis C. In the control group, women 
with hepatitis C had an average AFP higher than men 
(Figure 6).

In the control group, women with chronic hepatitis C 
infection have an average AFP value greater than the average 
of the group. There was a steady increase in AFP in the 
control group with an increase in the age of the respondents. 
In patients with liver cirrhosis, higher average AFP values   
than the average of the group (Figure 7).

Patients with cirrhosis of the liver have an average AFP 
value greater than the average of the group.

Conclusion
The study found that the representation of men and women 

was almost equal in both groups (group I and control group), 
but in both groups the representation of male respondents 
was signiϐicantly higher in relation to women (p < 0.001). As 
for the age structure of the patients, the results show that the 
shift towards a more advanced age in group I (66 years of 
age), while the control group is moving towards a younger 
age (average 46 years). The degree of ϐibrosis increased with 
disease progression and advancing age. However, we did 
not ϐind a signiϐicant difference in the number of patients in 
the ϐirst group who suffer from HCC with liver cirrhosis in 
patients suffering from HCC-free cirrhosis. There is also no 
statistically signiϐicant difference in liver cirrhosis in males 
and females (X² = 0.867, number of degrees of freedom 1, 
p = 0.352). 

Hepatitis B was responsible for liver cirrhosis in 72% of 
cases, while hepatitis C was responsible for cirrhosis in the 
remaining 28% of subjects, which was statistically signiϐicant 
(p < 0.001). In the control group, 62% of patients had chronic 
HCV infection, while HBV chronic infection accounted for 
38% of subjects (p < 0.005). The results of our study showed 
that in group I (patients with HCC), men had an average AFP 
value greater than women, as well as those with chronic 
hepatitis B, who had a higher mean AFP than the average of 
the group and of those with chronic hepatitis C. 

In the control group in patients with chronic HBV 
infection, the average AFP value is signiϐicantly higher in men 
than in women (p < 0.005), and in patients with chronic HCV 
infection, the mean AFP values   in women are signiϐicantly 

0% 50% 100%

Female
Male

Female Male

Hepa s B 12 7
Hepa s C 20 11

Control group

Figure 3: Distribution of HBV and HCV infection in the control group 
according to sex.

62%

38%

HCC+cirrhosis Without cirrhosis

Figure 4: Prevalence of liver cirrhosis among patients with hepatocellular 
carcinoma.

Figure 5: Mean alpha-fetoprotein (AFP) concentrations according to sex 
and hepatitis type in patients with hepatocellular carcinoma.

Figure 6: Mean alpha-fetoprotein (AFP) concentrations according to sex 
and hepatitis type in the control group.

Figure 7: Mean alpha-fetoprotein (AFP) concentrations according to the 
presence or absence of liver cirrhosis.
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higher than in men (p < 0.001). The average AFP in subjects 
with liver cirrhosis is greater than the average of the group, 
while in patients without cirrhosis the average AFP value is 
less than the average of the group, which means that AFP is a 
signiϐicant predictor in the appearance of HCC.

Although AFP is one of the most sensitive markers for 
HCC diagnosis, some other indicators may be signiϐicant and 
should be taken into account, such as metastatic protein1 
(MTA1) and nuclear factor (NF-k) [27]. In any case, research 
in this direction does not stop, and it is expected to ϐind even 
more sensitive markers in the future that will serve in the 
early detection of metaplastic changes.

Despite advances in antiviral treatment and surveillance 
strategies, chronic HBV and HCV infections remain major 
etiological factors for hepatocellular carcinoma. These 
ϐindings conϐirm the continued clinical importance of 
chronic HBV and HCV infections as major risk factors for 
hepatocellular carcinoma and support the need for early 
diagnosis, regular surveillance, and timely therapeutic 
intervention in high-risk patients [31,34,36,37].

The research showed that:

• Male gender dominates in both groups- the 
experimental and control groups.

• Respondents in the experimental group were older.

• Chronic hepatitis B infection was identiϐied in 72% of 
patients with hepatocellular carcinoma.

• Hepatocellular carcinoma was equally present in both 
men and women.

• HCC was equally present in patients with liver 
cirrhosis and in patients who did not have cirrhosis.

• In the control group, a large number of patients were 
infected with viral hepatitis C.

• Higher AFP concentrations were observed in patients 
with HCC associated with chronic HBV infection and 
liver cirrhosis.

• Higher AFP concentrations were associated with 
increasing patient age.

• The duration of the disease in patients with chronic 
hepatitis B and C aetiology increases the risk of 
developing HCC.
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