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ABSTRACT
[bookmark: _Hlk192714746][bookmark: _Hlk192714497]Tuberculosis is caused by a bacterium called Mycobacterium tuberculosis. The bacteria usually attack the lungs; they can also attack other parts of the body. Over the years, the bacteria strain that causes tuberculosis (Mycobacterium tuberculosis) has developed a lot of resistance, mainly as a result of a lack of compliance with treatment. This work aimed to evaluate the prevalence of Mycobacterium tuberculosis among symptomatic individuals in the Uyakama community, Ahoada West, Rivers State, Nigeria. The objectives are to isolate Mycobacterium tuberculosis among male and female subjects and to determine Mycobacterium tuberculosis among various age groups. The samples were collected from various people who reside in the community and are symptomatic. A total of 66 samples were collected from adults who were willing to participate in the study. The method used for the test was the Ziehl-Neelsen Staining technique and GeneXpert. The Acid-fast test was performed with strong carbol fuchsin,1% acid alcohol, distilled water, and methylene blue. The number of samples for males was 31, and for females was 35. 1 sample was positive for acid-fast bacilli using the Ziehl-Neelsen Staining technique, and 2 were positive with the Gene Xpert method. Therefore, the prevalence of Mycobacterium tuberculosis with the Ziehl-Neelsen staining technique and Gene Xpert, respectively, is 1.5% and 3%. None of the isolates is resistant to rifampicin. While the prevalence of Mycobacterium tuberculosis among males and females was 1.5% and 0%, respectively, with the Ziehl-Neelsen staining technique. The prevalence was (3% male) and (0% female) with the Gene Xpert Technique. Despite the low prevalence of tuberculosis in the community, the presence of tuberculosis in the community remains a major threat to public health safety. Communal lifestyle and cultural practice among duelers can lead to a fast spread of Mycobacterium tuberculosis if preventive measures are not implemented immediately. 
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1. INTRODUCTION
 Mycobacterium tuberculosis is a causative agent of tuberculosis in humans, an ancient disease afflicting humankind for many years (5). Tuberculosis (TB) remains one of the deadliest infectious diseases in human history, prevailing even in the 21st century (Orgeur et al.,2024; Zhuang et al.,2024). Research on the bacterium was initiated more than a century ago, but the disease remains a major health crisis and has significantly impacted society, especially in African communities. Tuberculosis has been known to mankind since ancient times. It is believed that the genus Mycobacterium was present in the environment about 150 million years ago, and an early variant of Mycobacterium tuberculosis originated in East Africa about 3 million years ago. Mycobacterium tuberculosis is spread by inhaling aerosolised droplets generated when individuals with active pulmonary tuberculosis cough or sneeze.
  Tuberculosis is the ninth leading cause of death globally and from a single infectious agent, ranking above HIV/AIDS (2). The World Health Organisation (WHO) estimates that approximately one-quarter of the world’s population (1.7 billion total) is infected with Mycobacterium tuberculosis manifests as a spectrum of disease ranging from asymptomatic subclinical infections latent infection, to latent tuberculosis infection, to active tuberculosis disease (active tuberculosis bacteria), which are commonly pulmonary. Standardised TB treatment outcome definitions have been a feature of World Health Organisation (WHO) policies and national TB surveillance systems for many years (Linh et al.,2021)

  
               The World Health Organisation (WHO) estimates that eight to ten million new cases of tuberculosis occur annually worldwide, and the incidence of tuberculosis is currently increasing, especially in developing countries. In November 2019, WHO convened an independent international expert panel to review new evidence on the treatment of multidrug (MDR) and rifampicin-resistant (RR) TB, using the Grading of Recommendations Assessment, Development and Evaluation approach (Mirzayev et al.,2021). The organisation recommended standard treatment for new tuberculosis cases includes, in the initial phase, INH(isoniazid), RIF(rifampicin), PZA(pyrazinamide), and STM ( streptomycin) or EMB (ethambutol) (Hassan et al.,2012).

            Tuberculosis is the top three (with malaria and HIV) leading causes of death from a single infectious agent, with approximately 1.6 million deaths from a single infectious agent, with pulmonary tuberculosis, the most common form of tuberculosis, annually. In particular, pulmonary tuberculosis, the most common form of tuberculosis, is a highly contagious and life-threatening infection. Airborne transmission characterises TB, as occurring when an individual with active pulmonary TB engages in actions like coughing, sneezing, or speaking, expelling droplets laden with the bacteria (Nwalozie et al.,2024). Evaluating the impact of tuberculosis among communities would expose the challenges posed by the spread of the bacteria (8). Contact tracing of infected individuals can also be easily achieved at the communal level because of their common modes of communication. The inadequate provision of functional health centres in the community and their environment has further created the need for tuberculosis screening and research. The fight to end tuberculosis is the responsibility of everyone, especially in developing countries (10). 
2. MATERIALS AND METHODS
Ethical approval was received from the health department of Ahoada West Local Government Council and the Rivers State Ministry of Health, Port Harcourt. Informed consent was received from all willing participants with a clear explanation in Ekpeye and English language which are the commonly spoken languages in the Uyakama community. All sputum samples were processed in a grade 3 biosafety cabinet. 
2.1 Sample Collection
Two sputum samples were collected from each participant, The sputum samples were collected in a wide-mouthed sputum cup. Samples collected were properly labelled and transported in a cold chain to the laboratory for analysis or storage. The collection of sputum samples was done after participants had been well instructed on the procedure of collection as described by the World Health Organisation (4)(1). 

2.2 Analysis Using Ziehl-Neelsen Staining Technique
 The Ziehl-Neelsen staining technique was employed for direct microscopic examination (5). A sputum smear was made on a frosted end glass slide. Ziehl-Neelsen staining technique was carried out as described by Global Laboratory Initiative (2014).

2.3 Analysis Using GeneXpert MTB/Rif Technique 
Sputum preparation for the Gene Xpert procedure involved using a sterile disposable pipette, and the sample reagent at a 2:1 (v/v) ratio of the sputum was added. The lid of the sputum container was properly replaced tightly and mixed vigorously. The well-mixed sample was incubated at room temperature for 10 minutes. It was mixed again and incubated for another 5 minutes. Using a sterile disposable transfer pipette provided alongside the GeneXpert kits, 2 ml of the liquefied sample was drawn and transferred into the open port of the GeneXpert Cartridge. The cartridges were loaded into the machine after scanning with the barcode scanner. The door of the module was closed firmly; the test started running, and the green light stopped blinking. This process was followed for each cartridge used per sample. The module door automatically opens after 1 hour and 55 minutes at the end of the analysis. Results were viewed on the screen of the computer and recorded. Sputum was processed according to the operating procedures for the GeneXpert MTB/RIF assay as described (1). All results were automatically generated, indicating whether M. tuberculosis was detected or not. When MTB was detected, the GeneXpert MTB/Rif automatically generated a result indicating if the organism was rifampicin-resistant or not.  

3. RESULTS AND DISCUSSION 
The prevalence of tuberculosis from this study for acid-fast bacilli using Ziehl-Neelsen stain was 1.5%, while the prevalence of gene xpert was 3.0% in Tables 1 and 2, respectively. A total of 66 samples were collected from persons in different parts of the community. Most people had severe symptoms of tuberculosis. In research conducted in south east Nigeria, the study had a prevalence of 32.7% and out of 7.7% were multidrug-resistant tuberculosis. Cross River State had a tuberculosis prevalence of 42.2%. In Nigeria, an overall estimation was 4.6% was obtained. The prevalence obtained in the entire Rivers state was lower than that of the prevalence of Bayelsa state, which was 5.8% (13). The profiling of tuberculosis in rural areas will also improve the management of tuberculosis despite the low prevalence rate (15). The exclusion of children in this research may have also led to the detection of a low prevalence rate, most parents refused consent for the collection of gastric lavages, which is the sample of choice (14)
Table 1: The gender distribution of tuberculosis prevalence using the Ziehl-Neelsen staining technique
	Genders
	total number of samples
	Acid-fast bacilli (positive)
	

	Male
	31
	1(1.5%)
	

	Female
	35
	0(0.0%)
	

	
	66
	1
	


p-value = 0.47 (insignificant)


Table 2. The gender distribution of tuberculosis prevalence using the GeneXpert method 
	Genders 
	total number of samples
	genexpert(positive)
	

	male 
	31
	2
	

	Female
	35
	0
	

	
	66
	2
	



p-value=0.49 (insignificant)

The prevalence in these studies is high because most are carried out inside health facilities with larger sample sizes and much more enlightened, willing participants who know the advantages of participation. The is no significant difference in the prevalence of tuberculosis in both genders. There is also a high concern of latent Tuberculosis in the community because of poor testing and inadequate immunisation as a result of the unavailability of health infrastructure. Latent tuberculosis can also pose a great threat in a community (7).

In the Ziehl-Neelsen staining technique, the prevalence among the age group 15-20 years was 1.6%, 1 sample was positive, while in Gene Xpert, the prevalence 51-60years was 3.3%, and 2 samples were positive (Table 3). The results obtained in this research further retreated the need for collaboration between the government and private sector on the effective management of latent tuberculosis as recommended in international publications (12).   
The prevalence of tuberculosis among age groups 15-20 years and 51-60 years had the highest prevalence of tuberculosis, 3.3%, which is likely similar to tuberculosis cases in 2018 among age groups of 25-34 years, with a prevalence of 24.2%, which is higher than the recent research. 
Most tuberculosis cases occurred within 51-60 years. The age groups were the most economically active in the community, with poor nutritional intake. Several journals have suggested the need for health facilities in communities of countries with a high Tuberculosis burden (9). 

Table 3: The age group distribution using Ziehl-Neelsen

	Age group  
	total number of samples
	Acid fast bacilli(positive)
	

	15-20
	25
	1
	

	21-25
	17
	0
	

	26-30
	10
	0
	

	31-35
	5
	0
	

	36-40
	1
	0
	

	41-45
	0
	0
	

	46-50
	0
	0
	

	51-60
	1
	0
	

	
	
	59
	1
	

	
	
	
	
	
	
	
	
	


p-value= 0.6
Gene Xpert has a positive case among individuals who are 15- 20 years of age and another positive case among individuals who are between 51 to 60 years of age. Thou both cases are not resistant to rifampicin, the gene xpert technique has yet to be proven to be more sensitive and specific than the Zeihl-Neelsen technique (table 4). The Gene Xpert method has improved tuberculosis diagnosis, reducing disseminated tuberculosis conditions (9).


Table 4: age group distribution of tuberculosis prevalence in the Genexpert method

	Age group 
	total number of samples
	genexpert(positive)
	

	15-20
	25
	1 positive
	

	21-25
	17
	0
	

	26-30
	10
	0
	

	31-35
	5
	0
	

	36-40
	1
	0
	

	41-45
	0
	0
	

	46-50
	0
	0
	

	51-60
	1
	1 positive
	

	
	59
	2
	


p-value = 0.9

In the collections of these samples, there was difficulty because some persons were ignorant and unable to be convinced to produce a sputum sample.  Some persons had symptoms but could not produce sputum. One of the factors that may have led to the low prevalence of tuberculosis in this study could be latent tuberculosis, which could be asymptomatic, preventing the chances of participation in this research (12). Tuberculosis and Human Immunodeficiency virus co-infection also remains a major challenge in the fight against tuberculosis (11) 

CONCLUSION
In this present study, sixty-six samples were investigated under acid-fast bacilli and the GeneXpert method, and only two were positive samples, while the others were negative. This research was carried out to determine the spread and the prevalence of Mycobacterium tuberculosis in Uyakama Community. The prevalence of acid-fast bacilli was lower than that of the Gene Xpert method. The tuberculosis was detected in the age groups of 15- 20 years and 51-60 years. The prevalence of tuberculosis in the community is low; the two positive samples were from people who do not reside in the same environment, and there is actually no active spread of tuberculosis among the dwellers in the community. 

Ethical Approval: Ethical approval was received from the health department of Ahoada West Local Government Council and the Rivers State Ministry of Health, Port Harcourt
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