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ABSTRACT:
Introduction:
Hepatocellular carcinoma (HCC) is a major public health problem in developing countries, particularly in sub-Saharan Africa.
Objective:
To evaluate the factors associated with hepatocellular carcinoma (HCC) in patients admitted to the hepatogastroenterology department of the Gabriel Touré University Hospital.
Study setting and methods: 
This was a prospective, observational, case-control study of incident and control HCC cases between February 2024 and January 2025. We conducted a 1:1 matched case-control study (matched by sex and age) involving 218 patients, comprising 109 HCC cases and 109 controls.
Results: 
Our study found a prevalence of 11.8%, with a male-to-female ratio of 5:1. The mean age was 48 years. A significant association was found with HBV infection (OR = 24.17; p = 0.01), alcohol and tobacco use (OR = 4.06; p = 0.02), tobacco use alone (OR = 2.23; p = 0.05), and the use of traditional medicines (OR = 3.27; p = 0.001). The majority of cases were diagnosed at an advanced stage (85.32% were classified as BCLC D), indicating a poor prognosis.
Conclusion: 
Hepatocellular carcinoma is common in our region. Its diagnosis is most often delayed, and its prognosis therefore remains poor. This study highlights the need for early screening and a targeted prevention strategy that takes into account local specificities.


INTRODUCTION:
Hepatocellular carcinoma (HCC) is a primary malignant tumor of the liver, developing from hepatocytes, most often occurring in a liver affected by chronic disease, particularly cirrhosis, regardless of the etiology [1]. It is the sixth most common cancer worldwide and the third leading cause of cancer death [2].
Its annual incidence is estimated at one million new cases and varies by region, with high rates in Asia, Africa, Europe, and the Americas [2,3]. In Belgium, the incidence of HCC is 3.3 and 1.5 cases per 100,000 inhabitants, in France (male/female: 10.5 and 2.2 per 100,000 inhabitants), and in Germany (male/female: 6.2 and 2.2 per 100,000 inhabitants) [4].

In Congo, it is the leading malignant disease and the fourth leading cause of hospitalizations for liver disease [5].
It is the primary reason for hospitalization in the hepatogastroenterology department of the Yalgado-Ouédraogo University Hospital Center (Ouagadougou, Burkina Faso), where it constitutes a major concern in daily practice (50 to 70% of hospitalized patients) [6].
The main risk factor remains cirrhosis, regardless of its origin, since HCC occurs in 80% to 90% of cases in a cirrhotic liver [7]. Chronic infections with hepatitis B virus (HBV) and hepatitis C virus (HCV), alcohol, non-alcoholic steatohepatitis (NASH), aflatoxins, obesity, and diabetes are also implicated [8,9].

In Mali, previous studies have reported a hospital incidence of HCC of 9.6% and a predominance of cases linked to HBV infection [10]. Diagnosis is often delayed, resulting in a poor prognosis with a median survival of less than one year [11].
In this context, we conducted this study to analyze the factors associated with HCC at the Gabriel Touré University Hospital, to improve local epidemiological knowledge, and to propose appropriate prevention strategies.


METHODOLOGY
Study Setting and Context
This study was conducted as part of the final year project for general medicine students at the Faculty of Medicine of Mali. Data collection took place in the Hepatogastroenterology Department of the Gabriel Touré University Hospital in Bamako, Mali.
The Gabriel Touré University Hospital is one of the largest hospitals in Bamako. Located in Commune 3 of the Bamako district, the Gabriel Touré University Hospital covers an area of ​​3 hectares, 28 ares, and 54 centiares. It is bordered to the east by the Medina-coura neighborhood, to the west by the Abderhamane Baba Touré National Engineering School, to the south by the railway housing complex, and to the north by the General Staff Headquarters of the Armed Forces and the Ministerial Reserve Squadron. The hepatogastroenterology department where the study took place is a nationally recognized department that treats diseases of the digestive system and also serves as a center for the management of HIV infection. The department participates in the practical training of medical students and physicians enrolled in the Specialized Studies Diploma in Hepatogastroenterology. The department is housed in a building comprising:
6 inpatient rooms, a VIP room, 2 consultation rooms, a room for the care of people living with HIV, the head nurse's office, offices for residents and doctoral students, cleaning staff, and a patient restroom. The department has a capacity of 32 beds. It also includes physicians' offices, a reception area, an endoscopy suite, and a classroom.

Study type and period
This was a prospective, case-control analytical study of incident and control cases of hepatocellular carcinoma (HCC) between February 2024 and January 2025.
Study population
The study included all patients admitted to or seen in consultation at the department during the study period.
Inclusion criteria:
Cases: Patients admitted to the department with evidence of hepatocellular carcinoma (clinical findings, ultrasound, alpha-fetoprotein level, CT scan), admitted during the study period.
Controls: Patients with the same characteristics (age, sex) as the cases, except for evidence of HCC as the diagnosis upon admission to the department during the same study period.
Exclusion criteria:
Not included in the study:
Cases: Patients with an uncertain diagnosis of hepatocellular carcinoma (unconfirmed diagnostic criteria).
Controls: Control patients with poorly characterized liver disease or suspected HCC at the time of inclusion.

Sampling: The sample was exhaustive and included all admissions for HCC for the cases; and one control for each case, matched according to age and sex, seen in consultations during the study period. Procedure
Case and control selection
Cases: patients admitted to the department for hepatocellular carcinoma.
Controls: patients admitted to the department without liver disease.
Data collection procedures and tools
After selection, cases and controls were recorded on a matching questionnaire, based on age and sex.
Data were collected from the questionnaires designed for this purpose (see appendix 1). Measured variables
The variables studied:
Age, sex, ethnicity, marital status, origin, temperature, blood pressure, ascites, central venous catheterization (CVC), otitis media (OMC), hepatomegaly, splenomegaly, asterixis, HBsAg, total anti-HBc, HCV, AFP, viral load, prothrombin time (PT), transaminases, complete blood count (CBC), abdominal ultrasound, digestive endoscopy, and CT scan.
Methodology
Clinical examination: Patients included in the study underwent a complete clinical examination.
*Interview: 
We inquired about the mode of onset, duration, jaundice (current or past), right upper quadrant pain, exposure to a risk factor (intravenous drug use, alcohol, tobacco, known viral hepatitis), and a family history of viral hepatitis or jaundice.
*Physical examination: We looked for:
-Hepatomegaly and its characteristics:
Tenderness, consistency, surface area, appearance of the lower border, presence of a liver bruit;
-Associated signs of chronic liver disease: ascites, splenomegaly, jaundice, collateral venous circulation.
- Signs of hepatocellular insufficiency: jaundice, spider angiomas…
- Signs of portal hypertension: splenomegaly, ascites, collateral venous circulation
BMI (Body Mass Index)
Paraclinical examinations:
Biological examinations:
AFP level
HBsAg level
HCV antibody level
PT, CBC, Blood Glucose, Creatinine, Ascitic Fluid Culture, Transaminases
Morphological Examinations:
- Abdominal ultrasound to look for liver nodules and their characteristics (number if possible, size greater than 2 cm, location)
- Esophagogastroduodenoscopy to look for signs of portal hypertension.
- CT scan with contrast injection to look for hypervascularity in the arterial phase and lavage in the venous phase.
Data Management and Analysis
Data were entered into Microsoft Office Excel and analyzed using SPSS version 25 (SPSS Inc., Chicago, IL). Data were expressed as frequencies for categorical variables and as medians and/or means, with standard deviations, for continuous variables. The association between the dependent variable and the predictors (independent variables) will be measured using logistic regression in univariate and multivariate analyses. A statistical significance level of 5% will be considered the significance level in the univariate analysis and also the entry criterion in the multivariate model with backward steps. The odds ratio and 95% confidence interval (CI) will be used to measure the risk of hepatocellular carcinoma (HCC).
Ethical considerations: 
Patients were informed about the study, and their voluntary verbal consent was obtained before their inclusion. Confidentiality rules were respected (anonymity of patients and confidentiality of their personal information).


RESULTS
Frequency:
During our study period (12 months), hepatocellular carcinoma cases represented 11.8% of hospitalizations (109/925).
Sociodemographic characteristics of patients:
In our study, men were the most represented, at 83.49%, with a male-to-female ratio of 5:1.
The mean age was 48.44 years ± 12 years, with a range of 17 to 86 years.
Most of our patients came from urban areas (88.99% of the control group and 59.63% of the cases).
Married individuals were the most represented in our study (83.49% of the control group and 88.07% of the cases).
In our study, 77.98% of the control group and 63.30% of the cases had no prior medical history.
A family history of liver disease was found in 5.50% of cases and 1.83% of controls in our study.
In our study, 36% of cases had known cirrhosis.
Smokers represented 20.18% of cases and 11.01% of controls, while those who consumed alcohol and tobacco were 9.17% of cases and 2.75% of controls.
Most cases (42.20%) consumed peanut paste three times a week, compared to most controls who consumed it twice a week.
In our study, 59.63% of patients took traditional medicines, compared to 23.85% of controls. Clinical study
General examination
Most cases had a poor general condition (81.65%) while most controls had a good general condition (91%).
In our study, 91% of cases presented with asthenia; weight loss was found in 80.73% of cases.
Physical Examination
Central venous catheters (CVCs) were found in 33.03% of cases. In our study, 55.05% of cases had jaundice, compared to only 1.83% of controls. Abdominal pain was present in 85.32% of cases and 56.88% of controls. Ascites was found in 69.72% of cases, hemorrhagic in most (44.95%) and lemon yellow in 25.69%. Hepatomegaly was found in 61.47% of cases. The lower border was sharp in 55.22% of cases, hard in 91.04%, and painful in 98.50%. In our study, 5.50% of cases had splenomegaly.
Biology
HBsAg was positive in 62.39% of cases and total anti-HBc was positive in 94.50% of cases; HCV was positive in 6.42%. Among the 99% of cases that tested alpha-fetoprotein, 48.62% were above 1000 and 26.61% were below 400. Prothrombin time (PT) was low in 62.39% of cases. Cytolysis was found in 77.06% of cases, primarily affecting ALT, and in 71.56% of cases, primarily affecting AST.
Morphology
In 83.49% of cases, ultrasound was performed, while 16.51% did not.
In our study, 91.20% had hepatomegaly on ultrasound. 69.23% were macronodular, and 99% were heterogeneous. In our study, 45.87% of cases had signs of endoscopic portal hypertension, and 47.71% did not undergo endoscopy. Wash-in/wash-out was observed on CT scan in 85.32% of cases, and 11.93% of cases had pulmonary metastases. In our study, 14.68% of cases did not undergo CT scans.
Diagnosis
The diagnosis of HCC/cirrhosis was found in 83.49% of cases, and HCC without cirrhosis in 16.51%. Chronic gastritis (33.03%) and gastroduodenal ulcers (17.43%) were found in the control group.
BCLC and Child-Pugh scores
Among the cases, 68.81% had a Child-Pugh score of C, representing the majority, while 16.51% did not have cirrhosis. The majority of cases (85.32%) were at terminal stage D, and 13.76% were at advanced stage C.


Univariate analysis:
Table 1: Relationship between certain variables and the occurrence of hepatocellular carcinoma
	Characteristics 
	        Case
	           Control
	   p-value

	Sex
	
	
	

	F
	18
	18
	

	M
	91
	91
	

	Total
	109
	109
	1,001

	Age
	
	
	

	[15-25]
	1
	1
	

	[25-35]
	16
	16
	

	[35-45]
	32
	32
	

	[45-55]
	24
	24
	

	[55-65]
	19
	19
	

	[65 et plus]
	17
	17
	

	Total
	109
	109
	1,001

	Origin
	
	
	

	Rural
	44
	12
	

	Urban
	65
	97
	

	Total
	109
	109
	0,001

	Marital Status
	
	
	

	Single
	8
	9
	

	Divorced
	1
	2
	

	Married
	96
	91
	

	Widowed
	4
	7
	

	Total
	109
	109
	0,689


There was no statistically significant association between sex, age, marital status, and the occurrence of hepatocellular carcinoma. Patient origin was statistically significantly associated with the occurrence of hepatocellular carcinoma (p<0.005).


Table 2: Relationship between certain variables and the occurrence of hepatocellular carcinoma. Continued
	Characteristics
	       Case
	        Control
	           p-value

	Medical History
	
	
	

	No
	69
	85
	

	Yes
	40
	24
	

	Total
	109
	109
	0,01

	Surgical History
	
	
	

	No
	94
	100
	

	Yes
	15
	9
	

	Total
	109
	109
	0,14

	Lifestyle
	
	
	

	Alcohol + Tobacco
	10
	3
	

	Tobacco
	22
	12
	

	Normal
	77
	94
	

	Total
	109
	109
	0,01



Patients with a medical history and lifestyle factors were statistically significantly associated with the occurrence of hepatocellular carcinoma (p<0.005). There was no statistically significant association between patients' surgical history and the occurrence of hepatocellular carcinoma.
Table 3: Relationship between certain variables and the occurrence of hepatocellular carcinoma. Continued


	Characteristics
	       Case
	     Control
	p-value

	Weekly peanut consumption
	
	
	

	1 time
	16
	34
	

	2 times
	44
	75
	

	3 times
	46
	0
	

	4 times
	3
	0
	

	Total
	109
	109
	0,001

	Traditional medicine use
	
	
	

	No
	44
	83
	

	Yes
	65
	26
	

	Total
	109
	109
	0,001

	Family history of liver disease
	
	
	

	No
	103
	107
	

	Yes
	6
	2
	

	Total
	109
	109
	0,28

	General condition
	
	
	

	Good
	20
	91
	

	Poor
	89
	18
	

	Total
	109
	109
	0,001

	BMI
	
	
	

	Underweight
	57
	1
	

	Normal
	51
	96
	

	Obese
	0
	9
	

	Overweight
	1
	3
	

	Total
	109
	109
	0,001

	MIL
	
	
	

	No
	57
	107
	

	Yes
	52
	2
	

	Total
	109
	109
	0,001

	CVC
	
	
	

	No
	73
	108
	

	Yes
	36
	1
	

	Total
	109
	109
	0,001


All variables in this table have a statistically significant association with the occurrence of hepatocellular carcinoma, except for a family history of liver disease in the patient.

Multivariate analysis and regression
Table 4: Factors associated with the occurrence of hepatocellular carcinoma
	Characteristics
	  Case
	Control
	  OR adjusts
	IC 95%
	         p-value

	Peanut consumption
	
	
	
	
	

	4 times
	3
	0
	ref
	
	

	1 time
	16
	34
	        0
	[0-1,00]
	0,999

	2 times
	44
	75
	         0
	[0-1,10]
	0,999

	3 times
	46
	0
	          12
	[9,21-15,40]
	0,999

	Traditional medicine use
	
	
	
	
	

	No
	44
	83
	ref
	
	

	Yes
	65
	26
	             3,27
	[2,1-4,54]
	0,001

	BMI
	
	
	
	
	

	Normal
	51
	96
	ref
	
	

	Underweight
	57
	1
	0,001
	[0-1,01]
	0,996

	Obese
	0
	9
	0,1
	[0,09-1,01]
	0,997

	Overweight
	1
	3
	0,002
	[0-0,10]
	1

	HBsAg
	
	
	
	
	

	Negative
	41
	102
	ref
	
	

	Positive
	68
	7
	
	    24,17 [10,24-57,012]
	0,001


In the multivariate analysis, the association between HCC and characteristics such as traditional medicine use, lifestyle, and HBsAg was statistically significant. After adjusting for these characteristics: patients taking traditional medicine were 3.27 times more likely to develop hepatocellular carcinoma with each additional year of age compared to others; HBsAg-positive patients were 24.17 times more likely to develop HCC with each additional year of age compared to others.

Table 5:  Factors associated with the occurrence of hepatocellular carcinoma. (Continued)
	Characteristics
	       Case
	     Control
	OR [IC à 95%]
	p-value

	Medical History
	
	
	
	

	No
	69
	85
	Réf
	-

	Yes
	40
	24
	2,29[0,34-15,29]
	0,39

	Origin
	
	
	
	

	Urban
	65
	97
	Réf
	-

	Rural
	44
	12
	2,35[0,41-13,41]
	0,33

	Lifestyle
	
	
	
	

	Normal
	10
	3
	Réf
	-

	Alcohol + Tobacco
	22
	12
	4,06[1,08-15,30]
	0,02

	Tobacco
	77
	94
	2,23[1,04-4,81]
	0,05


Patients who were both smokers and alcoholics were 4.06 times more likely to develop HCC when the patients' age increased by one year compared to others.


DISCUSSION
Limitations
The main limitation of our study lies in the unavailability of certain complementary examinations, particularly high-resolution imaging (liver MRI, CT scans for some) and liver biopsy. This technical constraint led us to diagnose HCC according to criteria adapted to the context of limited resources.
Methodology:
We conducted a prospective, observational, case-control study on incident and control cases of HCC between February 2024 and January 2025. All patients admitted to or seen by the hepatogastroenterology department of Gabriel University Hospital during the study period were included. The cases were patients admitted to the department with evidence suggestive of hepatocellular carcinoma (clinical presentation, ultrasound, alpha-fetoprotein level, CT scan). The control group consisted of patients with the same characteristics as the cases, except for a diagnosis of hepatocellular carcinoma (HCC) upon admission to the department during the same study period. All cases of hepatocellular carcinoma occurring outside the study period but followed up in the department were excluded from the study.
A total of 218 subjects were included, comprising 109 HCC cases according to the established case definition and 109 controls.
Frequency and Prevalence
A total of 925 patients were hospitalized in the gastroenterology department during the 12-month study period, including 109 HCC cases (11.8%), demonstrating its high prevalence in our hospital. This proportion, consistent with data from the African literature, reflects the high endemicity of chronic viral liver diseases, particularly those related to the hepatitis B virus (HBV), in our setting. This prevalence was higher than that reported by Bouglouga et al., 2012 [12], who found 5.1% of HCC cases in the hepatogastroenterology department of the University Hospital Center of Lomé, Togo.
Ntagirabiri R et al., 2015, in a prospective study following a cohort of patients with chronic HBV over a 5-year period, reported a cumulative incidence of HCC of 8.8% in the study population, representing an annual incidence of 1.8% [13], which was proportional to the degree of fibrosis according to the FibroTest.
According to Sombié R et al., 2016, hepatocellular carcinoma (HCC) is a major concern in daily practice, affecting 50 to 70% of patients hospitalized in the hepatogastroenterology department of the Yalgado-Ouédraogo University Hospital Center in Ouagadougou, Burkina Faso [14]. A multicenter study conducted by Dong Yang Y et al., 2016, showed that the situation was the same in other sub-Saharan African countries [15]. Internationally, liver cancer remains a global health challenge, and its incidence is increasing worldwide, as it is the most common form of liver cancer, representing approximately 90% of cases [16].
Sociodemographic Factors
Our study showed a clear male predominance among HCC cases, at 83.49%, with a male-to-female ratio of 5. This finding is consistent with several African and international series, notably that of Pratic et al. at the University Hospital of Marrakech [2] and by Kondé et al. in Mopti [3]. This predominance could be explained by hormonal factors, but also by risky behaviors more frequent in men (smoking, alcohol, occupational exposure to alfatoxin). Male predominance is reported by most studies in countries at high risk of HCC [11], while the frequency of HCC appears to be equal in both sexes in industrialized countries [17].
The mean age of onset was 48.4 years, which remains relatively young compared to Western data (often >60 years). Dembélé M et al., 2004 reported a mean age lower than ours, 44.9 years ± 14.2 [12]; while Grace LHW et al., 2014 reported a mean age higher than ours, 52.6 ± 12 years [18]. The 35-45 and 45-55 age groups were the most represented in our series, at 29.36% and 22.02%, respectively. In Africa, this early diagnosis reflects earlier exposure to risk factors, particularly HBV infection, often acquired in childhood through vertical or horizontal transmission.
The proportion of patients living in rural areas (40.37% in cases vs. 11.01% in controls) was significantly associated with HCC in univariate analysis. This could reflect limited access to healthcare, increased reliance on traditional medicine, a lack of awareness of liver diseases, overcrowding facilitating human-to-human transmission of the hepatitis B virus (which is more frequently implicated in our context), and the low hepatitis B vaccination rate, which could explain the high incidence of HCC in rural areas [16]. However, this factor was not significant in multivariate regression, suggesting confounding factors.
Association with viral hepatitis
Seropositivity for HBsAg (62.39%) and total anti-HBc IgG antibodies (94.50%) confirms the central role of HBV in the development of HCC. In Mali, Dicko MY et al., 2020, found that 63.8% and 33.8% of HCC cases carried hepatitis B and hepatitis C viruses, respectively [19]. These results are perfectly consistent with studies demonstrating that chronic HBV infection is the main risk factor for HCC in Africa. This finding corroborates the literature. Indeed, in Africa and Southeast Asia, HBV is considered the most significant risk factor associated with HCC (70% of cases), while in the West and Japan, it is HCV (50–70%) [20]. Beasley et al. They were among the first to establish a causal relationship between chronic HBV carriage and HCC in a prospective study of over 22,000 subjects in Taiwan [21]. In sub-Saharan Africa, this dual HBsAg/anti-HBc seropositivity is common in patients with HCC, as reported by Bouglouga et al. in Togo, who found a similar seroprevalence in patients with cirrhosis or HCC [22]. The presence of total anti-HBc IgG antibodies, positive in 94.50% of cases, reinforces this association. In our study, multivariate analysis showed that patients with positive HBsAg were 24.17 times more likely to develop HCC as their age increased by one year compared to others.
In contrast, HCV seroprevalence remained low in our study (6.42%), which differs from North African observations (Morocco, Egypt), where HCV infection is a major cause of HCC [23].
Habits and Lifestyle
Regarding lifestyle, tobacco use alone and alcohol + tobacco use were significantly associated with HCC, as confirmed by the results of Donato et al., who demonstrated a synergistic effect between these toxins and viral infection [24]. In multivariate analysis and regression, patients who both smoked and drank alcohol had a 4.06 times greater risk of developing HCC when their age increased by one year compared to others; patients who smoked had a significantly 2.23 (95% CI: 1.04–4.81) times greater risk of developing HCC when their age increased by one year compared to others.
In a study of presumed healthy subjects, Petrick JL et al. (2018) reported that current tobacco users increased the risk of HCC by 1.86 times (95% CI: 1.57–2.20). The risk was comparable between subjects who had quit smoking 30 years prior and subjects who had never smoked, at 1.09 (95% CI: 0.74–1.61). The same author reported
Low to moderate alcohol consumption, defined as less than 3 drinks per day, was associated with a 0.77-fold reduced risk of HCC (95% CI: 0.67–0.89) [25]. Furthermore, Kolly P et al., 2017, showed that tobacco use was negatively associated with the survival of patients with HCC [26].
In the multivariate analysis, the use of traditional medicine was statistically significant. After adjustment, patients taking traditional medicine were significantly 3.27 times (95% CI: 2.1–4.54) more likely to develop hepatocellular carcinoma with each additional year of age compared to other patients. This finding, rarely analyzed in Western literature, is of paramount importance in our regions, where some medicinal plants contain liver toxins or promote harmful drug interactions and are often used without medical supervision.
In our study, weekly consumption of peanut paste, used as an indirect indicator of dietary exposure to aflatoxins, showed a statistically significant association between high consumption and hepatocellular carcinoma (HCC). This finding is consistent with data from the African and Asian literature, particularly the work of Kew MC [27] and Beasley et al. [21], who report a synergistic effect between aflatoxin exposure and chronic hepatitis B virus (HBV) infection in the development of HCC. These results reinforce the hypothesis that dietary aflatoxin contamination is a major environmental determinant of HCC in tropical regions. However, these factors were not significant in multivariate analysis in our series, suggesting a contributing but not independent role.


Risk Factors
Multivariate analysis identified the following independent risk factors:
• Use of traditional medicine OR = 3.27 (95% CI: 2.1–4.54); P = 0.001
• Lifestyle:
o Alcohol + Tobacco: OR = 4.06 (95% CI: 1.08–15.30); P = 0.02
o Tobacco: OR = 2.23 (95% CI: 1.04–4.81); P = 0.05
• HBsAg positive: 
OR = 24.17 (95% CI: 10.24–57.012); P = 0.01
These findings highlight the importance of viral factors, lifestyle, and local practices (self-medication) in the epidemiology of HCC in our setting.


CONCLUSION
Hepatocellular carcinoma remains a disease with serious consequences in our context, primarily affecting young adults, predominantly male, from rural areas. Our study confirms the predominance of the hepatitis B virus as the main risk factor, but also highlights the impact of preventable factors such as alcohol and tobacco consumption and the uncontrolled use of traditional medicines. The high proportion of cases diagnosed at an advanced or terminal BCLC stage illustrates the diagnostic delay, which limits curative treatment options and worsens the prognosis. In a context of limited resources, alpha-fetoprotein has proven useful in supporting diagnostic guidance. These findings underscore the urgent need to strengthen prevention, early detection, and regulation of traditional self-medication in order to improve the management and survival of HCC patients in our environment.
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