


SEROPREVALENCE AND RISK FACTORS ASSOCIATED WITH HEPATITIS B VIRUS INFECTION AT THE NGOYO GENERAL HOSPITAL, REPUBLIC OF THE CONGO


Abstract
Hepatitis B remains one of the most widespread chronic viral infections and represents a major public health challenge worldwide. This study aimed to determine the seroprevalence of hepatitis B virus infection and to identify associated risk factors in subjects admitted to the Ngoyo General Hospital in Pointe-Noire. This was a cross-sectional analytical study conducted from January 2022 to December 2025. Sociodemographic data were collected using a questionnaire, while HBsAg detection was performed by ELISA. Statistical analyses were performed using GraphPad Prism software. A total of 1,237 patients were included, with a male predominance of 63.05% versus 36.90% females (sex ratio 1.70 ~2). The mean age was 36.72 ± 10.10 years (18 - 65 years). The most represented age group was 31 to 45 years, at 55.69%. The seroprevalence of HBV infection was 5.50%. Lack of vaccination against HBV was associated with a significant increase in the risk of infection (p = 0.033), as were a history of blood transfusion (p = 0.037) and multiple sexual partners (p = 0.038). After adjustment, a history of tattooing or scarification (p < 0.001) and drug use (p < 0.001) were independently associated with a lower probability of HBV infection. This study demonstrated the existence of risk factors related to the hepatitis B virus within the hospital population and contributes to strengthening awareness, regular clinical follow-up, and long-term management of patients infected with HBV.
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1. INTRODUCTION 
Hepatitis B remains one of the most widespread chronic viral infections worldwide. It represents a major public health challenge in resource-limited countries. Caused by the hepatitis B virus (HBV), this infection can progress from an acute form to chronic hepatitis with severe complications such as liver cirrhosis and hepatocellular carcinoma [1,2]. According to the most recent estimates by the World Health Organization (WHO), approximately 254 million people were living with a chronic infection in 2022, representing a global prevalence estimated at approximately 3.2% of the world population. Each year, nearly 1.2 million new infections and approximately 1.1 million deaths are recorded, mainly related to liver cirrhosis and hepatocellular carcinoma. The disease burden remains heavily concentrated in the Western Pacific and sub-Saharan Africa regions, where the prevalence in the general population often exceeds 6% to 8%, with more than 70 million people living with chronic hepatitis in Africa [1,3]. Despite the existence of an effective vaccine for over four decades, hepatitis B remains responsible for nearly one million deaths per year [1,4]. The WHO global strategy aimed at eliminating viral hepatitis as a public health threat by 2030 is based essentially on expanding vaccination, early screening, and access to antiviral treatment. However, progress remains insufficient in several African countries. In 2022, global coverage of the birth dose of the HBV vaccine reached only 42%, while full vaccination coverage in the African region remained below the set targets [1]. In sub-Saharan Africa, HBV is highly endemic, with seroprevalence rates reaching 8% to 20% depending on the populations studied [5]. Transmission there is mainly vertical (mother-to-child) and early horizontal during childhood, favored by risky cultural practices, incomplete vaccination coverage, and limited access to health services [6]. In the Republic of the Congo, available data indicate a variable seroprevalence, ranging between 5% and 10%, with notable disparities according to population groups and geographical areas [7,8].
Despite this high burden, recent data on hospital-based HBV seroprevalence and associated risk factors remain limited in the Congo. Identifying the epidemiological and behavioral determinants of HBV infection is, however, an essential lever for guiding local strategies for prevention, targeted screening, and management.
It is in this context that the present study was conducted, with the primary objective of determining the seroprevalence of hepatitis B virus infection and identifying associated risk factors in patients received at the Ngoyo General Hospital in Pointe-Noire.

2. MATERIALS AND METHODS
2.1. Study type and setting.
This was a cross-sectional analytical study conducted over a period from January 2022 to December 2025 at the Ngoyo General Hospital in Pointe-Noire.
2.2. Study population.
The study included all patients aged 18 to 65 years, received in general consultation and hospitalized in the hepatogastroenterology and oncology departments. A total of 1,237 participants were selected according to the defined inclusion criteria.
2.3. Methodology
· Collection of sociodemographic and clinical data
Data were collected using a standardized questionnaire administered in a direct interview, allowing for the collection of sociodemographic information (age, sex) as well as certain relevant clinical and behavioral medical history.
· Samples and analyzes
5 mL venous blood sample was taken from each participant at the elbow crease, using a vacutainer needle, after applying a tourniquet. The blood was distributed into a tube containing EDTA. The samples were centrifuged at 3,500 rpm for 10 minutes. The resulting plasma was aliquoted into cryotubes and stored at −80 °C until serological analyses were performed.
The analysis was performed by qualitative detection of the HBs surface antigen (HBsAg) using a "sandwich" ELISA test. The analyses were performed with the HBsAg ELISA kit from Diasino Laboratories Co. (Zhengzhou, China; REF: DS177751), in accordance with the manufacturer's instructions, using the SINNOWA ER-500 as a reader.
2.4. Statistical analysis
Data were entered using Microsoft Excel and then analyzed using GraphPad Prism software (version 5). Quantitative variables were expressed as means ± standard deviation, and qualitative variables as counts and percentages. The threshold for statistical significance was set at p < 0.05.
3. RESULTS
3.1. Sociodemographic and clinical characteristics of the study population
Table I shows the distribution of the study population according to sociodemographic and clinical characteristics, based on hepatitis B virus serological status.
Out of a total of 1,237 subjects included in the study, the mean age of the study population was 36.72 ± 10.1, with extremes ranging from 18 to 65 years; the most represented age group was 31 to 45 years. A male predominance was observed at 63.05% versus 36.9% females. The study population was predominantly single at 74.29%; the secondary education level was the most predominant at 42.60%. Employees were the most represented group in the study population.
Among the 67 patients infected with HBV, 48 (71.6%) had no liver complications at the time of the study, while 15 (22.4%) had a non-cancerous liver complication and 4 (6.0%) had liver cancer.

Table 1: Sociodemographic and clinical characteristics of the study population according to hepatitis B virus serological status (N = 1,237)

	Sociodemographic and Clinical Characteristics
	Total (N=1237)

	AgHBs positive (%) 
(n= 67)
	P – value

	Age (years)
	
	
	

	Mean ± SD    
	36.72 ± 10.1
	35.7 ± 9.4
	0.149

	≤ 30
	327
	22 (32.85)
	

	31-45
	689
	37 (55.22)
	

	≥ 46
	221
	8 (11.93)
	

	Sex
	
	
	

	Male
	780
	51 (76.11)
	0.041

	Female
	457
	16 (23.89)
	

	Marital Status
	
	
	

	Single
	919
	52 (77.61)
	

	Married
	106
	5 (7.46)
	0.110

	Divorced
	212
	10 (14.93)
	

	Education Level
	
	
	

	Elementary
	324
	10 (14.93)
	

	High School    
	527
	43 (64.18)
	0.061

	College
	386
	14 (20.89)
	

	Occupation
	
	
	

	Employed
	638
	27 (40.29)
	

	Not employed
	404
	29 (43.29)
	0.144

	Students
	195
	11 (16.42)
	

	Liver complications
	
	
	

	No complications
	67

	48 (71.6)
	

	With complications
	
	15 (22.4)
	0.02

	Cancer
	
	4 (6.0)
	



3.2. Seroprevalence of hepatitis B virus infection
The overall seroprevalence of hepatitis B virus infection was 5.50% (67/1.237); 95% CI (4.3-6.8) in the studied hospital population (Figure 1).












Figure 1: HBsAg seroprevalence in the study population.
3.3. Association between HBsAg carriage and risk factors
The risk factors associated with hepatitis B infection in the study population are reported in Table 2.

Table 2: Association between HBsAg carriage and risk factors in the study population.

	Risk Factors  

	Total (N=1237)
	HBsAg-positive 
(%)
(n= 67)
	Univariate analysis

	
	
	
	
OR (95% CI)

	P – value


	Tattooing/body piercing

	Yes
	309
	7 (10.45)
	0.26 (0.12 – 0.57)
	< 0.001

	No
	928
	60 (89.55)
	Ref
	

	HBV vaccination

	Undecided
	466
	10 (14.93)
	Ref
	
0.033

	No
	771
	57 (85.07)
	1.70 (1.04 – 2.79)
	

	Substance abuse

	Yes
	695
	3 (4.48)
	0.03 (0.01 – 0.08)
	< 0.001

	No
	542
	64 (95.52)
	Ref
	

	History of blood transfusion

	Yes
	123
	11 (16.42)
	1.89 (1.03 – 3.46)
	0.037

	No
	1114
	56 (83.58)
	Ref
	

	Multiple sexual partners

	Yes
	323
	7 (10.45)
	0.54 (0.30 – 0.97)
	0.04

	No
	914
	60 (89.55)
	Ref
	




Univariate analysis identified several factors associated with hepatitis B virus seropositivity (Table 2).
Lack of vaccination against HBV was associated with a significant increase in the risk of infection (OR = 1.70; 95% CI [1.04–2.79]; p = 0.033). Similarly, a medical history of blood transfusion was significantly associated with HBV infection (OR = 1.89; 95% CI [1.03–3.46]; p = 0.037). Multiple sexual partners (≥ 2) were also associated with HBV seropositivity (OR = 0.54; 95% CI [0.30–0.97]; p = 0.038). The variables tattooing/scarification and drug use showed significant inverse associations with HBV infection.

4. DISCUSSION
This study aimed to estimate the seroprevalence of hepatitis B virus (HBV) infection and to identify associated factors in a hospital population in the Republic of the Congo.
The mean age of the study population was 36.72 ± 10.1 years. This mean age remains lower than that observed in West Africa by Attia Kouakou K, et al. (2013) in a hospital-based study in Treichville, Côte d'Ivoire, with a mean age of 45 years [9]. Conversely, studies conducted in Brazzaville, Congo, showed a median age of 29 years [10,11]. The mean age observed in our study reflects the young trend of the Congolese population in general.
More than 55% of this study population was aged between 31 and 45 years, with a male predominance. These observations were also reported by Mad-Toïngué et al., (2024) in Chad, where the most represented age group in their study was 30 to 39 years, and by Somda et al. (2016) in Burkina Faso, with a male predominance [12,13].

In our study, 74.29% of the population was single. Ousmane et al. (2018) in their study in Niamey, Niger, made the same observation with 68.2% single individuals [14]. Conversely, Diallo et al. (2025) in Guinea found a predominantly married population [15]. These observations show the socioculturally and religious differences between different African countries.
In this study, 6.0% of the hepatitis B-positive population had liver cancer. Several authors report that a significant proportion of chronic carriers remain asymptomatic for a long time without severe liver damage. This observed incidence of liver cancer is consistent with data in the literature showing that HBV is one of the main risk factors for hepatocellular carcinoma. Ntagirabiri et al. demonstrated that the cumulative incidence of HCC among chronic HBV carriers was 8.8%, with a risk nearly ten times higher in patients with severe fibrosis or cirrhosis. [16, 17, 18] Nevertheless, these results underscore the importance of early screening and regular follow-up of HBV-positive patients to prevent the development of serious liver complications. 
The seroprevalence observed in this study was 5.5%. Our results are similar to those reported in a study in Brazzaville and Niger, which reported prevalences of 7.2% and 8.4%, respectively [10,19]. Studies conducted in Central and West Africa in hospital settings also report similar prevalences [20,21]. This situation likely reflects insufficient vaccination coverage among generations that did not benefit from routine vaccination at birth, as well as still-limited screening [1]. 
Univariate analysis of risk factors associated with HBsAg carriage revealed a statistically significant association with tattooing/body piercing (p < 0.001), vaccination (p = 0.033),  drug use (p < 0.001), history of blood transfusion (p = 0.037), and multiple sexual partners (p = 0.04). 
Several authors have also observed a significant association between HBsAg carriage and certain risk factors such as tattooing or scarification (p < 0.001), blood transfusion (p = 0.019), substance abuse with a prevalence of 2.35%, as well as multiple sexual partners (p = 0.028). [5,15]. This exposure to tattoos, often performed in a traditional setting, is part of certain cultures as a means of expressing identity and social status, and can constitute a potential source of HBV exposure when performed under inadequate hygienic conditions. However, accessibility is also influenced by the cost of the vaccine, which is often borne by families outside the expanded immunization program, and by low coverage of full doses, particularly the birth dose administered within 24 hours.
Chang MH et al. (2022) demonstrated a significant association between HBV infection and lack of vaccination, confirming the central role of vaccination as the primary means of prevention [22]. This finding may be explained by patients’ lack of awareness regarding the existence of a hepatitis B vaccine. Similarly, a history of blood transfusion was associated with infection in univariate analysis. These results are consistent with those reported by Sangaré regarding antenatal transmission of the hepatitis B virus in Ouagadougou [19].
In contrast, Hannachi N et al. (2009) and Sangaré L et al. (2009) found no significant association with a history of tattooing or scarification, substance abuse, or multiple sexual partners. Their studies showed inverse associations with HBV seropositivity, with p-values > 0.05 [19,23].
However, sexual transmission remains a major route of infection in the current dynamics of HBV among adults, as suggested by numerous recent studies [24,25]. Furthermore, risky sexual behaviors were identified as the second most common risk factor in 38.4% of the study population. [26] 

In addition to the results obtained, the hospital setting and the data collection method—which relied on participant self-reports—may constitute a limitation that exposes the study to social desirability bias. However, these updated data on HBV epidemiology in Pointe-Noire highlight the persistence of HBV infection in a Congolese hospital population. It underscores the urgency of strengthening public health interventions focused on screening, vaccination, and targeted prevention to contribute to the goal of eliminating HBV as a major public health threat by 2030.

5. CONCLUSION 
This study reveals an average seroprevalence of hepatitis B infection in the hospital population studied. Several risk factors associated with HBV infection were identified, underscoring the importance of strengthening efforts in screening, vaccination, targeted prevention, and public awareness.  
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