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Temporal Trend and Prevalence of Mycobacterium Tuberculosis among Suspected Tuberculosis Patients Attending Tuberculosis Centre, ERCC Medical Centre, Alushi, Nigeria
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ABSTRACT 

	
Aims: This study investigates the temporal trend and prevalence of Mycobacterium tuberculosis (MTb), among suspected tuberculosis patients attending Tuberculosis Centre, ERCC Medical Centre, Alushi, Nigeria.
Study design:  Cross sectional study.
Place and Duration of Study: ERCC Medical Centre, Alushi, and Department of Microbiology, Nasarawa State University, Keffi between September 2024 and July 2025.
Methodology: A total of 425 sputum samples of patients with suspected Tuberculosis were collected and molecular detection of MTb, drug resistant-MTb (DR-MTb) and multidrug resistant-MTb (MDR-MTb) was carried out using Gene Xpert technique.
Results: The temporal trends in the daily cases of MTb decline over the six-month period of study. The overall prevalence of MTb was 122(28.7%) of which 9(2.1%), and 2(0.5%) were DR-MTb and MDR-MTb respectively.  The prevalence of MTb in relation to the socio-demographic factors of the patients was found to be the highest among patients with age group; 18-30 years (48.2%) and the male (36.3%). In addition, the prevalence of MTb in relation to the HIV status of the patients was the highest among HIV negative (29.0%) patients and lowest among the HIV positive patients (25.0%). Mycobacterium tuberculosis was prevalent in most patients with suspected tuberculosis patients. Also, most of the MTb were drug and multidrug resistance. Finally, the prevalence of MTb was significantly associated with age, gender and occupation but insignificantly associated with the HIV status of the suspected tuberculosis patients.
Conclusion: This study concludes that while MTb remains highly prevalent among suspected tuberculosis patients in the studied region, the observed declining temporal trend is an encouraging sign. However, the detection of drug-resistant and multidrug-resistant strains highlights a critical public health concern. The significant association of MTb infection with younger age groups, male gender, and certain occupations underscores the need for targeted interventions. Therefore, continuous surveillance, strengthened diagnostic capabilities using molecular techniques like GeneXpert, and tailored control programs are essential to sustain the declining trend and combat the threat of drug-resistant tuberculosis.
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1. INTRODUCTION
Tuberculosis (TB), caused by bacteria of the Mycobacterium tuberculosis complex (MTBC), remains a major global public health challenge. While primarily affecting the lungs (pulmonary TB), it can also cause significant extra pulmonary disease [1]. Historically a prevalent disease, TB has re-emerged as a leading cause of mortality from a single infectious agent, surpassing HIV/AIDS as one of the world's deadliest diseases [2].
The scale of the epidemic is profound. The World Health Organization (WHO) estimated 10 million new TB cases and 1.3 million deaths among HIV-negative individuals in 2022 [3], with an additional 187,000 deaths among HIV-positive individuals [4]. A critical complicating factor is the rise of drug-resistant TB. In 2022, there were an estimated 450,000 new cases of rifampicin-resistant TB (RR-TB), the most effective first-line drug, with 78% of these cases being multidrug-resistant (MDR-TB) [4].
The transmission and progression of TB are influenced by a complex interplay of individual risk factors and environmental determinants. Behavioral factors such as alcohol consumption, and exposure to indoor air pollution increase susceptibility [5]. Furthermore, comorbidities like diabetes, cancer, and HIV/AIDS, often managed with immunosuppressive therapies, significantly predispose individuals to active TB infection [5, 6]. The development of drug resistance is fueled by inadequate treatment regimens, non-adherence to therapy, and uninformed drug selection, which expose bacilli to sublethal drug concentrations [2].
MDR-TB, defined as resistance to at least isoniazid and rifampicin, and extensively drug-resistant TB (XDR-TB) arise primarily from spontaneous mutations in chromosomal genes targeted by anti-TB drugs [1]. Resistance to first- and second-line agents has been strongly linked to mutations in specific genes, including katG and inhA (for isoniazid), rpoB (for rifampicin), gyrA and gyrB (for fluoroquinolones), and rrs (for aminoglycosides) [7]. This resistance, exacerbated by treatment failure and limited access to drug susceptibility testing, poses a severe threat to global TB control efforts [2, 8].
Despite concerted national and international efforts, Nigeria continues to bear a disproportionately high burden of TB within the sub-Saharan African region [4]. Continuous surveillance of the prevalence of M. tuberculosis and its drug-resistant variants is essential to guide effective public health policy and intervention strategies. Therefore, this study aims to determine the temporal trend and prevalence of Mycobacterium tuberculosis, including its drug-resistant profiles, among suspected TB patients attending the Tuberculosis Centre at ERCC Medical Centre, Alushi, Nigeria.

2. MATERIAL AND METHODS 
2.1 Study centre 
This study was conducted at the Tuberculosis/Leprosy Reference Center of the Evangelical Reformed Church of Christ (ERCC) Hospital, a 100-bed facility in Alushi, Akwanga Local Government Area, Nigeria. The center has an annual patient turnover of approximately 5,000.
2.2 Sample collection
A total of 425 sputum samples were collected from treatment-naïve patients with suspected tuberculosis, primarily identified by chronic cough, in accordance with standard GeneXpert laboratory procedures [9].

2.3 Acid-fast microscopic identification of Mycobacterium tuberculosis
Acid-fast bacilli (AFB) were identified in sputum samples using the Ziehl-Neelsen (ZN) staining method per NTBLCP guidelines [10]. Briefly, direct smears were air-dried, fixed, and stained with 1% carbol fuchsin with heat. Slides were decolorized with 3% acid alcohol and counterstained with 0.1% methylene blue. Positive and negative controls were included with each batch. Air-dried slides were examined under a bright-field fluorescence microscope.
2.4 Genotypic detection of bacteria isolates of Mycobacterium tuberculosis
Mycobacterium tuberculosis was genotypically detected from all sputum samples using the GeneXpert MTB/RIF platform according to the manufacturer's instructions and the method described by Abayneh & Teressa (2022) [11]. Briefly, samples were homogenized with the provided sample reagent, vortexed, and incubated at room temperature for 15 minutes. A 2 mL aliquot of the processed sample was then transferred to a test cartridge and loaded into the GeneXpert instrument. Results (MTb detected, not detected, or invalid) were automatically generated by the system after approximately 90 minutes based on the analysis of fluorescent signals.

3. results and discussion
3.1 Temporal Trend in Mycobacterium tuberculosis
The temporal trend of Mycobacterium tuberculosis cases was analyzed over six months. The time series plot (Figure 1) depicts a visual decline in daily cases throughout the study period. To determine the statistical significance of this trend, a generalized linear model was employed. The model indicated that the number of MTb cases was not significantly associated with the study period (P=0.366), suggesting the observed decrease was not statistically meaningful. 

3.2 Prevalence of Mycobacterium tuberculosis in relation to Socio-demographic factor
The overall prevalence rates of MTB, DR-MTb, and MDR-MTb among suspected tuberculosis patients were 28.7% (122/425), 2.1% (9/425), and 0.5% (2/425), respectively. Analysis of socio-demographic factors revealed significant associations. The MTb prevalence was highest in the 18-30 age group (48.2%) and among males (36.3%). DR-MTb and MDR-MTb were most prevalent in the 31-43 age group (3.7% and 1.2%, respectively) and among married individuals. Statistically significant associations were found between MTb prevalence and gender (χ²=13.952; P<0.001), age (χ²=41.552; P<0.001), and occupation (P=0.002). A full breakdown of prevalence by socio-demographic category is presented in Table 1.

3.3 Prevalence of Mycobacterium tuberculosis in relation to Risk factor
The prevalence of MTB, DR-MTb, and MDR-MTb in relation to patient risk factors is detailed in Table 2. The prevalence of MTB was slightly higher in HIV-negative patients (29.0%) than in HIV-positive patients (25.0%). In contrast, the prevalence of both DR-MTb (28.1%) and MDR-MTb (6.3%) was substantially higher in the HIV-positive cohort. Analysis by occupation showed the highest MTb prevalence among artisans (100.0%) and individuals categorized as "others" (36.7%), while farmers had the highest rates of DR-MTB (7.4%) and MDR-MTb (7.4%).
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Figure 1: Daily Trend in the cases of Mycobacterium tuberculosis among patients attending Tuberculosis Centre, ERCC Medical Centre, Alushi, Nasarawa State 



Table 1: Prevalence of Mycobacterium tuberculosis, drug and multidrug resistant Mycobacterium tuberculosis in relation to socio-demographic factors.
	Socio-demographic factor
	No. of Sample
	Prevalence (%)

	
	
	M. tuberculosis
	Drug resistant 
M. tuberculosis
	Multidrug resistant 
M. tuberculosis

	
	
	
	
	

	Age
	
	
	
	

	≤17
	58
	10 (17.2)
	0
	0

	18-30
	114
	55 (48.2)
	4(3.5)
	1(0.9)

	31-43
	81
	24 (29.6)
	3(3.7)
	1(1.2)

	44-56
	93
	14(15.1)
	1(1.1)
	0

	57-69
	47
	6(12.8)
	1(2.1)
	0

	≥70
	32
	13(40.6)
	0
	0

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)

	Gender
	
	
	
	

	Female
	191
	37(19.4)
	3(1.6)
	1(0.5)

	Male
	234
	85(36.3)
	6(2.7)
	1(0.4)

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)

	Marital status
	
	
	
	

	Married
	260
	61(23.5)
	8(3.1)
	2(0.8)

	Single
	144
	55(38.2)
	1(0.7)
	0

	Widow
	8
	0
	0
	0

	Widower
	13
	6(46.2)
	0
	0

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)

	Location
	
	
	
	

	City
	9
	3(33.3)
	0
	0

	Rural
	296
	80(27.0)
	7(2.4)
	2(0.7)

	Semi-rural
	30
	11(36.7)
	0
	0

	Urban
	90
	28(31.1)
	2(2.2)
	0

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)





Table 2: Prevalence of Mycobacterium tuberculosis, drug and multidrug resistant Mycobacterium tuberculosis in relation to possible risk factors.
	Risk factor
	No. of Sample
	Prevalence (%)

	
	
	M. tuberculosis
	Drug resistant 
M. tuberculosis
	Multidrug resistant 
M. tuberculosis

	
	
	
	
	

	HIV
	
	
	
	

	Positive
	32
	8(25.0)
	9(28.1)
	2(6.3)

	Negative
	393
	114(29.0)
	0
	0

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)

	Occupation
	
	
	
	

	Artisan
	3
	3(100.0)
	0
	0	

	Business
	220
	54(24.5)
	6(2.7)
	0

	Civil-servant
	28
	6(21.4)
	0
	0

	Farmers
	27
	5(18.5)
	2(7.4)
	2(7.4)

	Others
	147
	54(36.7)
	1(0.7)
	0

	Total
	425
	122 (28.7)
	9(2.1)
	2(0.5)



Tuberculosis is one of the most common causes of death worldwide among immuno-compromised individuals especially in third world countries [12]. This present study investigated the prevalence of MTb, DR-MTb MDR-MTb among suspected tuberculosis patients in tuberculosis medical center ERCC, Alushi, Nigeria. The temporal analysis of MTb cases over the six-month period revealed a non-significant monthly decline. The absence of a statistically significant linear trend suggests that while short-term fluctuations may occur, the transmission dynamics within the study period were relatively stable. This pattern of oscillation without a definitive trend aligns with observations from other localized studies in sub-Saharan Africa, where transient variations can be influenced by factors such as seasonal healthcare-seeking behavior, periodic public health interventions like contact tracing campaigns, or disruptions in sample referral systems [13]. The contrast between this local stability and the significant national increase in TB notifications reported for Nigeria in 2023 underscores the considerable heterogeneity in TB epidemiology across different geographical and administrative scales [10]. This discrepancy highlights that national-level progress can mask localized plateaus or declines, possibly due to variable intervention efficacy or regional differences in burden, as emphasized in recent geospatial mapping studies [14].
The percentage prevalence of MTb in our study was higher than 15.0% and 13.8% of previous studies conducted by Olabiyi et al. (2023) [12] in Ekiti and Ondo states, as well as 22.1% in the study reported by Ugwu et al., (2023) [15] in Enugu state. The observed prevalence of MTb confirms the high burden of tuberculosis within this population, and is consistent with Nigeria's status as a high-burden country, potentially reflecting a higher underlying community transmission, differences in diagnostic sensitivity among studies, or a particularly high index of suspicion at the study site. It may also indicate challenges in case finding and diagnosis in the private sector, which manages a significant proportion of TB patients in Nigeria, potentially leading to an inflated prevalence among those seeking care in public facilities [10]. 
Furthermore, most of the cases of MTb observed in our present study is associated with DR-MTb and MDR-MTb and were relatively low compared with 1.3 to 61.4% of the prevalence of MDR-MTb and DR-MTb reported by Olabiyi et al., (2023) [12] and Oladimeji et al., (2022) [16]. The low prevalence of DR-MTb and MDR-MTb in our present study may be related to the success of both the first and second-line antimycobacterial drugs use as therapeutic options for tuberculosis. The low prevalence of drug-resistant TB is an encouraging finding. It aligns with the lower end of the national estimate for MDR-TB in new cases and may suggest successful adherence to first-line treatment regimens in this setting [17]. However, this low rate stands in stark contrast to the high rates of drug resistance documented in other parts of Nigeria and West Africa, serving as a critical reminder of the profound regional variability in resistance patterns [18]. This reinforces the necessity for expanded and continuous drug susceptibility testing to monitor emerging resistance, especially given that global access to treatment for DR-TB remains suboptimal [4].
The significant associations between socio-demographic factors and MTb prevalence echo global and national patterns. Our study notes higher MTb in males and 18-30-year-olds, consistent with a study by Babajide et al. (2014) [19], though rates here exceed those (11.4% and 10.0%). It also highlights higher MTb in semi-rural areas with a significant association to location, but no significant link to gender or age. The age distribution reflects global patterns where young adults are at higher risk due to mobility and exposure, while elderly vulnerability stems from comorbidities [20]. Gender disparities, with higher male prevalence, align with a 2025 Nigerian study showing a national care gap, where males face barriers to diagnosis [15]. The semi-rural peak may relate to intermediate access to healthcare and environmental exposures, differing from urban-rural divides in other studies [13]. The higher burden observed among males is consistent with the Nigerian national care cascade, which indicates that men often face greater barriers to timely diagnosis and care [15]. The bimodal age distribution, with peaks among young adults and the elderly, reflects distinct risk profiles: higher mobility and social exposure in the former and age-related immunosenescence and comorbidities in the latter [20]. The elevated prevalence among residents of semi-rural areas may point to a confluence of factors, including intermediate access to healthcare services, environmental exposures, and socioeconomic conditions that differ from both densely populated urban centers and remote rural villages [13]. Associations with marital status, such as higher rates among widowers, may act as a proxy for psychosocial stress or social network dynamics that influence exposure risk and health-seeking behavior, warranting further qualitative investigation.
The analysis of clinical and occupational risk factors showed insightful patterns. Our study aligns the lower MTb in HIV-positive patients with the results from a study by Ahiarakwem et al [21] in South-eastern Nigeria but contrasts with a study by Belay et al. (2015) [22] reporting 28.6% in Ethiopia, attributing higher DR/MDR in HIV-positive to immune suppression (though mechanisms unclear). It speculates artisan activities increase exposure risk, with significant MTB-occupation association but not for DR/MDR. Expanding this, recent Nigerian data reports TB/HIV co-infection prevalence at 19.1-27.1%, with higher rates in urban areas and among key populations (e.g., 19.2% TB among HIV-positive key populations) [23, 24, 25]. The inverse MTB-HIV pattern here may indicate effective TB screening in HIV clinics or underrepresentation of co-infected cases, but elevated DR/MDR in HIV-positive aligns with global trends of 1.3 million isoniazid-resistant cases in 2022, often compounded by immunosuppression [4]. Occupationally, farmers' higher DR/MDR could link to delayed diagnosis or antibiotic misuse in agriculture, while artisans' exposure (e.g., dust) increases susceptibility, consistent with a 2025 study noting high TB risk perception (86.9%) among healthcare workers in HIV centers, extending to other high-exposure groups [26].


4. Conclusion

This study shows that the tuberculosis (TB) burden in the studied population is high, with a prevalence exceeding 22.1%. A significant portion of these cases were drug-resistant. However, the prevalence of multidrug-resistant TB (MDR-TB) was encouragingly low, falling at the lower end of the national spectrum.
Key demographic patterns were identified, with significantly higher infection rates observed among males, young adults (aged 18-30), and residents of semi-rural areas. Conversely, a lower-than-expected MTb prevalence was found in HIV-positive patients, though drug resistance was elevated within this group. These findings highlight profound regional and demographic variability in TB and drug-resistant TB prevalence in Nigeria, underscoring the critical need for targeted interventions and sustained surveillance.
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