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Background
Tuberculosis (TB) and Occult Hepatitis B Infection (OBI) presents a significant health challenge globally, particularly in regions like Rivers State, Nigeria. The prevalence of OBI in different world regions varies from 1 to 87%. This cross-sectional study aimed to investigate the prevalence of TB/OBI coinfection among residents in Rivers State and compare demographic differences in coinfection distribution.
Method
A total of 392 participants suspected of TB/OBI were enrolled. Sputum and blood samples were collected for TB and HBV DNA quantification respectively. Simple random sampling was employed to select participants, ensuring equal representation. 
Results
Results showed a low prevalence of TB/OBI coinfection, with only one case detected (0.3%). Statistical analysis revealed no significant differences in coinfection rates based on sex or age at (p=0.42) and (p=0.88) respectively.
Conclusion 
These findings highlight the importance of comprehensive surveillance and integrated healthcare strategies to address infectious diseases effectively. While the study provides valuable insights into TB/OBI coinfection in Rivers State, its cross-sectional design and sample size limitations warrant further longitudinal research for a deeper understanding of coinfection dynamics and trends. Nonetheless, the study contributes to the body of knowledge guiding public health interventions aimed at improving patient outcomes in regions burdened by TB and HBV infections.
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INTRODUCTION
Tuberculosis (TB) and Hepatitis B Virus (HBV) infection are two significant infectious diseases that pose a substantial health burden [1].   TB, caused by Mycobacterium tuberculosis, is one of the top 10 causes of death worldwide [2]. In Nigeria, TB is a major public health problem, with the country ranking among those with the highest TB burden globally [3]. The disease is contagious and spreads through infected droplets released into the air by coughing or sneezing. Symptoms of TB can range from a persistent cough, chest pain, and fever to weight loss and night sweats [1].
On the other hand, Hepatitis B, an infectious disease caused by the Hepatitis B virus, is a significant health issue, particularly in Africa. According to the WHO, as of 2022, an estimated 254 million people were living with chronic Hepatitis B infection [4]. The term “occult” Hepatitis B infection describes a condition where Hepatitis B virus DNA is detectable in the blood or liver tissues, but the Hepatitis B surface antigen (HBsAg) is not detectable in the serum. This condition is of particular concern as it poses a risk for transmission through blood transfusion and organ transplantation [5]. The overall, prevalence of OBI in different world regions varies from 1 to 87% [6].
The coexistence of TB and occult HBV infection introduces a complex clinical scenario [7]. The pathogenesis of TB involves the invasion of Mycobacterium tuberculosis into the lungs, leading to the formation of granulomas and tissue damage [2]. Hepatitis B virus, on the other hand, primarily targets the liver, leading to inflammation and potentially progressing to cirrhosis or hepatocellular carcinoma. The interaction between these pathogens and their impact on the host's immune response complicates disease prognosis and management [7].
Rivers State, located in the Niger Delta region of Nigeria, is not exempt from these health challenges. Recent studies have shown a high prevalence of TB in the state [8,9]. Similarly, Nigeria is considered a high-prevalence country for HBV, with inconsistent estimates of HBV cases, necessitating further research for clarity [9]. This study aims to investigate the coinfection of Tuberculosis and Occult Hepatitis B among residents in Rivers State, Nigeria. The specific objectives are to determine the prevalence of Tuberculosis /Occult Hepatitis B Coinfection among residents in Rivers State Nigeria and to compare the demographic difference in the distribution of Tuberculosis and Occult Hepatitis B Coinfection in the study population. By achieving these objectives, this study will provide valuable insights into the epidemiology of TB and occult HBV coinfection in Rivers State. This information is crucial for informing public health interventions aimed at controlling these infections and improving the health outcomes of the affected population.



MATERIALS AND METHODS
Study Area
This study was carried out at the Rivers State University Teaching Hospital (RSUTH), a tertiary healthcare institution located in the bustling city of Port Harcourt, the capital of Rivers State, Nigeria. RSUTH provides a high level of medical care, offering a wide range of specialized health services. Its location in a major urban center allows it to serve a diverse population, making it an ideal setting for this study.
Study Design
This cross-sectional study was conducted from October 2023 to February 2024.  A total of 392 participants suspected of having Tuberculosis (TB) and Occult Hepatitis B were enrolled in the study. Sputum samples were systematically collected for TB examinations, and blood samples were collected for HBV DNA Quantification to detect Occult Hepatitis B.
Sampling Method
The sampling method employed in this study was simple random sampling. Each presumptive patient was assigned a binary numbering system, consisting of the digits “1” and “0”. Participants were then asked to pick a number at random. Those who picked a “0” were included in the study sample, while those who picked a “1” were not selected.  This method ensures that every individual in the population has an equal chance of being selected, thereby reducing selection bias and allowing the results to be generalized to the larger population
Measures
Processing of Sputum Samples for Culture:
The processing of sputum samples for culture was meticulously carried out using the N-Acetyl-L-Cysteine (NALC)-NaOH method [10]. Initially, 4% NaOH and 2.9% Sodium citrate were prepared and sterilized separately. These reagents were then mixed in equal volumes to create the working solution. To this, 1 gram of NALC was added freshly. An equal volume of the NALC-NaOH solution was then added to the sputum samples, which were gently mixed by inversion and subsequently vortexed for 30 seconds. The mixture was allowed to stand for 15 minutes, with intermittent mixing to ensure proper lysis of the sputum. Following this, the content was neutralized using phosphate-buffered saline (PBS) at a pH of 6.8. The samples were then centrifuged at 3000xg for 15 minutes. After discarding the supernatant, the pellet was resuspended in 2 ml of PBS. Finally, 3 drops of the resuspended sample were inoculated into the Lowenstein-Jensen media in duplicate and incubated at 37°C for 8 weeks to allow for the growth and identification of mycobacteria.


HBV DNA Quantification:
The quantification of HBV DNA was meticulously carried out using Real-Time Polymerase Chain Reaction (PCR) [11]. Initially, blood was collected, typically from a vein in the arm. The blood sample was then centrifuged to separate the serum or plasma and was used for the test. HBV DNA was extracted from the serum or plasma sample using a DNA extraction kit following the manufacturer's instructions. The extracted DNA was then prepared for PCR. The PCR reaction mix was prepared by adding the extracted DNA, a pair of primers specific to HBV DNA, and a fluorescent probe to a PCR master mix. The master mix contained the necessary components for the PCR, including Taq polymerase, dNTPs, and buffer. The reaction mix was loaded into a real-time PCR machine. The machine cycled through different temperatures to denature the DNA, anneal the primers, and extend the new DNA strands. The fluorescent probe was bound to the amplified HBV DNA, and the machine measured the fluorescence after each cycle. The real-time PCR machine generated a cycle threshold (Ct) value, which was the number of cycles it took for the fluorescence to exceed a certain threshold. This Ct value was inversely proportional to the amount of HBV DNA in the sample. The viral load (HBV DNA copies/mL) was then calculated based on the Ct value. Finally, the results were documented and reported to the healthcare provider. This entire process was carried out with strict adherence to the manufacturer's instructions and local guidelines when performing HBV DNA testing.
Data Analysis
In the statistical analysis of the collected data, descriptive statistics were employed, with results expressed as percentages. The Chi-square test was utilized to ascertain the association between the rates of infection and various socio-demographic variables. Mann-Whitney Test was used to compare Sex Specific Difference in Distribution of TB/OBI Co-infection, and Kruskal-Wallis Test was used to compare age Specific differences in the distribution of TB/OBI Co-infection. Throughout the analysis, the level of significance was established at α of 0.05, indicating that results with a p-value less than 0.05 would be considered statistically significant.
Ethical Consideration
Ethical approval was obtained for this study, and written consent was obtained from all participants.






RESULTS 
Table 1: Frequency Distribution of Variables
	Variable
	Group
	Frequency
	Percent

	Age
	<20
	51
	13.0

	
	21-29
	70
	17.9

	
	30-39
	180
	45.9

	
	40-50
	73
	18.6

	
	51>
	18
	4.6

	
	Total
	392
	100.0

	
	
	
	

	Sex
	Male
	154
	39.3

	
	Female
	238
	60.7

	
	Total
	392
	100.0

	
	
	
	

	Family History of TB
	Yes
	1
	.3

	
	No
	391
	99.7

	
	Total
	392
	100.0

	TB/OBI Co-infection
	Positive
	1
	.3

	
	Negative
	391
	99.7

	
	Total
	392
	100.0



Table 1: Presents the demographic distribution of the study participants, totaling 392 individuals. The age distribution is segmented into five categories: under 20 years (13.0%), 21-29 years (17.9%), 30-39 years (45.9%), 40-50 years (18.6%), and above 51 years (4.6%). The gender composition is predominantly female, constituting 60.7%, while males account for 39.3%. Regarding the family history of TB, only 0.3% of participants reported a positive family history. The prevalence of TB/OBI co-infection in the study population was found to be 0.3%.

Table 2: Prevalence of TB/OBI Co-infection in the Study Population
	Number Examined
	Number Negative
	Number Positive
	Prevalence

	
	
	
	

	    392
	        391
	       1
	     0.3%

	
	
	
	



Table 2: Provides a summary of the prevalence of TB/OBI co-infection in the study population. Out of the 392 participants examined, only one was found to be positive for TB/OBI co-infection, resulting in a prevalence rate of 0.3%.


Table 3: Sex Specific Difference in Distribution of TB/OBI Co-infection
	Sex
	N
	Mean Rank
	Sum of Ranks
	Mann-Whitney U

	p-value
	Remark

	Male
	154
	197.00
	30338.00
	18249.000
	0.421
	NS

	Female
	238
	196.18
	46690.00
	
	
	

	Total
	392
	
	
	
	
	



Table 3: Presents the results of the Mann-Whitney U test, which was used to compare the distribution of TB/OBI co-infection between males and females. The test did not find a significant difference in the distribution of TB/OBI co-infection between the two sexes (p-value = 0.421).

Table 4: Age Specific differences in the distribution of TB/OBI Co-infection
	Age
	N
	Mean Rank
	Chi Square (Kruskal-Wallis)
	
Df
	p-value
	Remark

	<20years
	51
	197.00
	
	
	
	

	21-29 years
	70
	197.00
	1.178
	4
	0.88
	Not Significant

	30-39 years
	180
	195.91
	
	
	
	

	40-50 years
	73
	197.00
	
	
	
	

	51 years & Above
	18
	197.00
	
	
	
	

	Total
	392
	
	
	
	
	



Table 4: Presents the results of the Kruskal-Wallis test, which was used to compare the distribution of TB/OBI co-infection across different age groups. The test did not find a significant difference in the distribution of TB/OBI co-infection across the age groups (p-value = 0.88).

DISCUSSION
Out of the 392 participants, 391 tested negative for TB/OBI co-infection. This indicates the vast majority of the study population did not have a co-infection of TB and OBI. This could be due to several factors, such as effective public health interventions, low exposure to pathogens, or high immunity among the study population.
Interestingly, only one participant tested positive for TB/OBI co-infection, resulting in a prevalence rate of 0.3%. This low prevalence rate suggests that co-infection of TB and OBI is not common among the residents in Rivers State, Nigeria. However, even a single case of co-infection can have significant implications, as both TB and OBI are diseases with significant morbidity and mortality risks. Co-infection can complicate disease prognosis and management due to the interaction between the two pathogens and their impact on the host’s immune response [7]. Moreover, the treatment of TB can be complicated by the reactivation of occult HBV, leading to severe hepatitis [1]. It’s important to note that these results are based on the specific sample of residents who participated in this study. The actual prevalence rate in the broader population might be different. The implications of this finding are multifaceted. Firstly, it emphasizes the necessity for health surveillance systems to include testing for OBI in TB patients, as OBI can remain undetected due to its occult nature. Secondly, it highlights the need for further research to understand the transmission dynamics of OBI among TB patients, which could inform targeted interventions. Studies on prevalent rates in TB/OBI coinfection is generally lacking, however, comparing this study’s findings with other research, such as the study conducted in Southeast China [12], which reported a higher prevalence of TB co-infection with hepatitis B virus, suggests regional variations in co-infection rates. Another study on the impacts of hepatitis B and C co-infection with tuberculosis [13] provides additional context on the complexity of managing TB in the presence of viral hepatitis co-infections. The differences in co-infection rates between Rivers State and other regions could be due to several factors, including the effectiveness of public health interventions, such as vaccination programs and TB control measures. Additionally, genetic factors, environmental conditions, and social determinants of health may play roles in influencing the prevalence of co-infections.
There was no significant sex-specific difference in the distribution of TB/OBI co-infection within the study population (p-value = 0.421). This finding suggests that the risk of co-infection is not influenced by se, contrasting a recent study by Seifert et al. [14]. The lack of significance in this study could be due to the relatively small number of co-infection cases or the specific demographics of the population studied.
Similarly, the Kruskal-Wallis test showed no significant age-specific difference in the distribution of TB/OBI co-infection (p-value = 0.88). This uniformity across age groups suggests that age may not be a determining factor for co-infection within this region, also contrasting Seifert et al. [14]. The consistent mean ranks across all age categories in this study imply a homogenous distribution of co-infection risk, which may reflect effective public health interventions or unique epidemiological characteristics of the region.
The absence of significant sex and age differences in TB/OBI co-infection within this study’s cohort could have several implications. It may indicate the need for uniform public health strategies across all sexes and ages rather than targeted interventions. However, it also highlights the importance of continuous surveillance to monitor potential shifts in trends that could emerge due to changes in public health policies, healthcare access, or socio-economic factors.
Conclusion
This study provides valuable insights into the coinfection of tuberculosis (TB) and occult hepatitis B infection (OBI) among residents in Rivers State, Nigeria. The findings indicate a low prevalence of TB/OBI coinfection, with only one case detected out of 392 participants, yielding a prevalence rate of 0.3%. This relatively low prevalence suggests that while coinfection may occur, it is not a common occurrence in this population. The implications of TB/OBI coinfection, despite its low prevalence, are substantial. Coinfection presents challenges in disease management and prognosis due to the complex interplay between TB and hepatitis B virus (HBV), potentially leading to adverse health outcomes. It is imperative to recognize the possibility of coinfection in clinical practice, particularly in regions where TB and HBV are endemic.
Furthermore, this study highlights the importance of comprehensive surveillance and integrated healthcare strategies in addressing infectious diseases. While no significant differences were observed in coinfection rates based on sex or age, continuous monitoring is essential to detect any emerging trends or shifts in epidemiology. Understanding the epidemiological factors influencing TB/OBI coinfection can inform targeted interventions and improve patient outcomes. It is essential to acknowledge certain limitations of this study, including its cross-sectional design, which provides a snapshot of coinfection prevalence at a specific point in time. Longitudinal studies are warranted to assess temporal trends and dynamics of TB/OBI coinfection. Additionally, the study's sample size may limit the generalizability of findings to the broader population of Rivers State.
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