


MOLECULAR IDENTIFICATION OF Mycobacterium Tuberculosis AMONG PERSONS ATTENDING TEACHING HOSPITAL IN ELELE

ABSTRACT

Tuberculosis is caused by a bacterium called Mycobacterium tuberculosis the bacteria usually attack the lungs, it can also attack other part of the body such as the kidney, spine, and brain. Over the years, the bacteria strain that cause tuberculosis (Mycobacterium tuberculosis) has developed a lot of resistance mainly as a result of a lack of compliance to treatment on the part of infected patients. The aim of this work is to determine the prevalence of Mycobacterium tuberculosis among persons in Elele. The objectives are to determine the prevalence of Mycobacterium tuberculosis in big Elele community, to determine the spread of Mycobacterium tuberculosis among male and female genders, to determine Mycobacterium tuberculosis among various age group. Sputum samples were collected from various person who are seeking medical care on tuberculosis related infection at the university teaching hospital at big Elele community in Rivers State Nigeria. A total number of 132 samples were collected and analyzed within a period of 142 days. The method used for the test was Gene xpert molecular method following the standard operational procedure as recommended by the national tuberculosis and leprosy control programs in Nigeria. The number of samples for male and females were 61 and 71 respectively while the age bracket of all the participants were between 15 to 60 years. The overall prevalence of tuberculosis was 3%, while the prevalence among male and females are 2.3% and 0.8% respectively. There was no statistically significant difference of tuberculosis infection among male and female gender do the prevalence are not the same. The various age groups that were considered are 15-25, 26-35, 36-45 and 46-60. Positive tuberculosis values are only found within the age group of 15-25, 36-45 and 46-60. This research had identified the presence of tuberculosis infection among patients in Elele community, therefore proactive steps are required by various health steak holders to prevent the spread of tuberculosis in the community. 
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INTRODUCTION
Mycobacterium tuberculosis had long been identified as the causative agent of tuberculosis in the 18th century. “Tuberculosis is ninth leading causes of death worldwide from a single infectious agent, ranking above HIV/AIDS. The world health organization (WHO) estimates 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, latent tuberculosis infection) to active tuberculosis disease (active tuberculosis bacteria)” (2, 12). 
“Tuberculin skin test (TST) and interferon gamma release assays (IGRA). Which detects am immunological response against Mycobacterium tuberculosis, are diagnostic tests for latent infection. importantly, the classically used tuberculin skin test can be positive in both latent tuberculosis infection BCG vaccinated participants thus cannot distinguish them. A major advance in the diagnosis of Mycobacterium tuberculosis infection was represented by the introduction of interferon gamma release assays tests that consist of ex vivo analysis of peripheral blood cells for a cytokine response to peptide pools” (3).
“Worldwide, tuberculosis remains the most frequent and important infectious disease that is responsible for causing significant morbidity and death. One third of the world’s population is infected with Mycobacterium tuberculosis which is the etiological agent of tuberculosis. The World Health Organization estimates that eight to ten million new cases of tuberculosis occur annually worldwide, and the incidence of tuberculosis is currently increasing” (13). “Tuberculosis is on the top three (with malaria and HIV) leading causes of death from single infectious agent, with approximately 1.6 million deaths from 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” (1).
Mycobacterium tuberculosis is a global health problem that continues to causes millions of deaths annually. It affects one third of the world’s population and is particularly prevalent in countries like Bangladesh, china, india, Indonesia, and Nigeria. The existing literature on childhood tuberculosis has been reviewed to develop a consensus statement on the management of the disease. However, there are still some queries and concerns regarding the guidelines, these include classification and management of isolated tuberculoma, the duration of treatment of different forms of tuberculosis of BCG vaccination in relation to isoniazid prophylaxis (10).
It is important to address these issues in order to improve the screening, treatment, and quality of care for all vulnerable population. The associated between poverty and tuberculosis is well recognized, and the highest rates of tuberculosis were found in the poorest section of the community. There are several challenges which need to be addressed for effective control of tuberculosis, particularly in developing countries. Studying the genetics and physiology of Mycobacterium TB and similar mycobacteria is crucial to the logical development of novel antitubercular drugs. Understanding the host-Mycobacterium tuberculosis relationship is equally crucial in order to understand how these bacteria get past the host's defenses and cause illness.  The aim is to determine the prevalence of Mycobacterium tuberculosis in Elele environment. The specific objectives include determining the prevalence of Mycobacterium tuberculosis Elele environment, determine Mycobacterium tuberculosis spread among male and female genders and to determine Mycobacterium tuberculosis among various age group. 

MATERIALS AND METHODS
This study was carried out in Big Elele community in River’s state after collecting an ethical approval from Ministry of Health in Rivers State. Biosafety procedure required in the handling of sputum sample was followed. Participants were selected based on willingness after obtaining Informed and writing Consent, each subject provided demographic information, data and one sputum sample. This study was carried out completely in accordance with the Declaration of Helsinki (ethical considerations). In addition, a questionnaire was given to each of the participants in other to obtain information about their age, gender and residential address.
132 Sputum samples were collected from sick persons who seek medical attention at the teaching hospital. A wide mouth sputum cup was used to collect a minimum of 2ml sputum samples for Gene Xpert analysis. Therefore, the GeneXpert MTB/Rif machine was used for the identification, quantification and probing of resistance to Rifampicin. All Sputum samples were processed according to the operating procedures for GeneXpert MTB/RIF assay as described in a publication by Audu et al., 2017.
[bookmark: _Hlk212142916]All results were generated automatically indicating if Mycobacterium tuberculosis was detected or not and then if Mycobacterium tuberculosis was detected it also indicate if its rifampicin resistant. The GeneXpert System used includes a computer with a built in GX 2.1 software, printer and barcode wand reader and the main GeneXpert real time Polymerase Chain Machine. The GeneXpert machine used in this research has four module configurations, with serial number of 805757.
Statistical Package for Social Science (SPSS) version 27 was used to analyses data which were collated with Microsoft excel spread sheet. The Frequency, percentage and prevalence were calculated. Chi square was used to measure association between various variables. Mann Whitney test and kruskal Wallis were also employed to compare difference between two and more than two variables respectively as such all tests of significance was at 0.05 alpha level. 

RESULTS and Discussion 

Table 1:  Shows the gender distribution of tuberculosis prevalence using GeneXpert method 
	Genders 
	total number of samples   Positive
	Prevalence(%) 
	

	male 
	        61
	3                 2.3
	

	Female
	        71
	1                 0.8              
	

	
	       132
	4                   3
	


                   P value=0.16   not significant at 0.05 confidence level
The cultural practice in Nigeria had placed most male at the four fronts of economic activities, therefore predisposing them to contagious disease such as tuberculosis. Table 1 shows a higher prevalence of tuberculosis among male, despite there lower number of participations. Its also important to note that the prevalence of tuberculosis among the gender categories is not statistically significant at p value greater than 0.05 after caring out a chi square test. Insecurity had been a major challenge in Nigeria, most of the fight against insecurity in Nigeria are carried out by security agents and local vigilante’s who are majorly male. This may have also predisposed more male to active tuberculosis infection. This do not undermine the fact that children, women and the elderly are also largely affected by insecurity which predisposes them to infectious diseases. 
Table 2. The table shows age group distribution of tuberculosis prevalence in GeneXpert method

	Age group(yrs)
	total number of samples
	       Positive
	Prevalence(%)

	15-25
	50
	1 
	       0.8

	26-35
	34
	0                          
	       0.0

	[bookmark: _Hlk221146882]36-45
	27
	1
	       0.8

	46-60
	21
	2
	       1.5

	
	

	
	132
	4
	        3


P value= 0.15 not significant at 0.05 confidence level
The age of participants in this research are categorized into four group as shown in Table 2. The age group of 15-25 years has the highest number of participants with a tuberculosis prevalence rate of 0.8% which is also the same with the prevalence rate of 36-45 age group. The age group of 46-60 years has the lowest number of participants with the highest tuberculosis prevalence rate of 1.5%. While the age group of 26-35 had 0.0% prevalence of tuberculosis, which could be attributed to better health conditions.  Most study had shown that older people are more predisposed to disease conditions, this condition can be worsened by pure nutrition which leads to low life expectancy. The current poverty situation in Nigeria may have also played a role in the high prevalence of tuberculosis among 46-60 years age group as indicated in Table 2.




Figure 1. A clustered column chart showing the number of sputum samples and tuberculosis positive cases in different age groups.


Discovering the prevalence of tuberculosis among gender and various age categories in this study is an important demographic data which exposes the venerability of individuals to Mycobacterium tuberculosis infection. The formation of policies in the Nigeria health sector and globally largely depends on available scientific data which are products of research findings. 




This research had revealed that the overall prevalence of tuberculosis is higher among male than female with a prevalence rate of 2.3 and 0.8 respectively. Its also important to note that the statistical comparism do not show any significant difference in the prevalence of tuberculosis among the male and female gender, these findings do not agree with other work done other states with teaching hospital (14).  Big Elele community is mostly dominated by the Ikwere ethnic nationality in River’s state Nigeria. The town is also a major link community to the eastern part of Nigeria whose major occupation is trading. Therefore, most person from the east who are the Igbo ethnic extraction also recedes in the community. Northern traders had also recedes and thrives in Elele community, do the predominate tribe are the Ikwere’s. Male may have been more predisposed to tuberculosis because of the high comitial activities in the community which are mostly male driven. The local culture admits male as the major bread winner and provider, therefor are expected to work for long hours in other to meet up the family needs. This cultural practice had placed a health burden on male gender therefor predisposing them to communicable diseases which also includes tuberculosis (15). These findings agree with similar research carried out in Bayelsa State communities (6) which also reveals that the prevalence of tuberculosis is more predominate among the male gender.  

The total prevalence of tuberculosis in this research is 4% with a sample size of 132 sputum samples. This prevalence value is lower that the value gotten from similar research conducted in Bayelsa State by (3). Its also lower that the value gotten in Rivers State (11).  This lower prevalence rate of tuberculosis could be as a result of the easy accessibility of the primary health centers and also the availability of University Teaching hospital which is a tertiary health facility within the community. The availability of health facilities in both rural and urban communities had been known to reduce the impart of tuberculosis globally. This would also have an impact in HIV prevalence in the community because HIV/TB co infection is the most common disease co infection in Africa (4). Most research had indicated the prevalence of tuberculosis is directly proportional to that of HIV in most community (6).
The age group with the highest tuberculosis diseases as identified in this research were 46-60 years of age. This finding agrees with (6) with similar age bracket having the highest TB prevalence rate. Several studies had shown that tuberculosis is predominant among the working class, elderly and immune compromised individual’s (9).  Predisposition to tuberculosis had been associated with unhealthy life style of low income earners, especially in underdeveloped countries like Nigeria. Bad economic policies and high level of inflation in Nigeria may have contributed to the high tuberculosis prevalence among the most the age group of 46-60 years of age. 26- 35-year-old had no case of positive tuberculosis result as indicated in table 2. Table 2 also reveal that the age group of 15-25 and 36-45 had the prevalence rate of tuberculosis 0.8 respectively. Similar research (5) shows slit deviation of tuberculosis prevalence among various age categories from this current research.  Immune status an age had always played a major role in the prevalence of Tuberculosis globally, hence the need for global cooperation to protect the venerable population of the world from tuberculosis infection.

 Conclusion
It is important to note that the prevalence rate of tuberculosis low in the location of study when compared with studies carried out in Port Harcourt. Male had higher tuberculosis prevalence than female. The result of this present study show that 26-35 age range had no positive tuberculosis cases, Gene xpert method was use. This research was carried out to determine the spread and also the prevalence of mycobacterium tuberculosis in an environment, this research had proven that despite the ongoing effort to fight tuberculosis in Nigeria, the disease remains resilient in communities that are not so populated. Increasing poverty and weak health facilities can lead to a much higher prevalence in future. Nigeria is currently striving to achieve its goal to end TB by 2030, stopping TB remains a major priority that requires continues and honest efforts from all stakeholders. This study exposes the persistence nature of TB in Nigeria, caused by factors such as bad governance, poor health care, stigmatization, cultural challenges, inadequate, capturing of nomadic population, limited funding as a result of corruption, bad healthcare system and the HIV pandemic which is a major tuberculosis co infection resulted, increased morbidity and mortality rate. Several well-meaning efforts have been introduced through the leaders of TB diagnostic and treatments services globally that has improved the increase in TB diagnosis in Nigeria. 
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