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ABSTRACT 

Tuberculosis (TB), a disease caused by Mycobacterium tuberculosis (MTB), is the 

main cause of death due to an infectious disease.) A total of 1.25 million people died 

from tuberculosis (TB) in 2023 (including 161 000 people with HIV). The Hausa- 

Fulani identity came into being as a direct result of the migration of Fulani people to 

Hausa land around the 14th century and their cultural assimilation "into the Hausa 

society" Consumption of “Nono” (fermented milk) by Hausa-Fulani in Nigeria is a 

well-known accepted tradition. Depending on its preservation and process-line, 

microorganisms other than lactic acid bacteria including MTB could be found in the 

nono. Bacterial load of TB patients determines their level of infectiousness. This 

research was aimed at determining the Prevalence of Pulmonary Tuberculosis among 

Hausa- Fulani Patients attending National Tuberculosis, Leprosy and Buruli ulcer 

Training Centre Saye Zaria, Kaduna state Nigeria. In total, 557 patients with 

presumptive TB were screened using Xpert MTB/RIF ultra and 51 (9.2%) turn out 

to be positive for PTB. From 51 positive TB patients, majority (27) have high 

bacterial load. This study reveals high prevalence of PTB among the study population 

and have greater chances of spreading infection. 

 

Background 

Tuberculosis (TB), a disease caused by Mycobacterium tuberculosis (MTB), is the 

main cause of death due to an infectious disease (1). TB is a global health threat with 

its detrimental effects mostly occurring in developing countries (2). A total of 1.25 

million people died from tuberculosis (TB) in 2023 (including 161 000 people with 

HIV). Worldwide, TB has probably returned to being the world’s leading cause of 

death from a single infectious agent, following three years in which it was replaced 

by coronavirus disease (COVID-19). 
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It was also the leading killer of people with HIV and a major 

cause of deaths related to antimicrobial resistance (1). About a 

quarter of the global population is estimated to have been 

infected with TB bacteria. About 5-10% of people infected with 

TB will eventually get symptoms and develop TB disease. MTB 

is distinct from other microorganisms not only due to its slow 

growth and difficulties to study in the laboratory, but also due to 

its inherent physiology such as its complex cell envelope and its 

metabolic pathways (3). Most of the people who develop TB 

disease each year are in 30 high TB burden countries, which 

accounted for 87% of the global total in 2023 (1). 

TB is predominantly a disease of the lung, with pulmonary TB 

accounting for 70% of cases, although MTB can disseminate to 

other organs, including lymph nodes, bone, and meninges, and 

cause extrapulmonary disease (4). Infectious airborne droplets 

are responsible for TB transmission and are directly related to 

duration of exposure to airborne infectious particles (5). Five 

minutes of talking, or 1 cough, produce equivalent numbers of 

infectious particles, which can remain airborne for 30 minutes 
(6). Airborne transmission requires multiple steps to occur. The 

first is aerosol generation by an infectious source, which must 

then be transported through the air to a susceptible host with 

successful deposition in an anatomical location that facilitates 

infection. Throughout this journey, the pathogen must retain 

viability, despite considerable environmental stressors, such as 

desiccation and ultraviolet light exposure (7). Crowded living 

conditions in the ghettos and concentration camps, poor 

sanitation, and near starvation diets contributed to the spread of 

TB (8). 

WHO recommends the use of rapid molecular diagnostic tests 

as the initial diagnostic test in all persons with signs and 

symptoms of TB. Rapid diagnostic tests recommended by 

WHO include the Xpert MTB/RIF Ultra and Truenat assays. 

These tests have high diagnostic accuracy and will lead to major 

improvements in the early detection of TB and drug-resistant 

TB (1). 

The Hausa-Fulani identity came into being as a direct result of 

the migration of Fulani people to Hausa land around the 14th 

century and their cultural assimilation into the Hausa society (9). 

As a result of this assimilation, Hausa-Fulani form the core and 

vast majority of the populations of Daura, Zamfara, Kano, 

Katsina, Zazzau, and Sokoto (10). 

Consumption of “Nono” (fermented milk) by Hausa-Fulani in 

Nigeria is a well-known accepted tradition (11). Depending on 

its preservation and process-line, microorganisms other than 

lactic acid bacteria could be found in the nono. Milk’s 

nutritional composition makes it not only suitable for human 

nutrition but also ideal for microbial life. Different categories 

of microorganisms including fungi, bacteria, rickettsia and 

viruses could be found in milk since the udder of the animal 

could harbour organisms while others come as contaminants 

due to poor handling (11). 

This research was aimed at determining the Prevalence of 

Pulmonary Tuberculosis among Hausa-Fulani Patients 

attending National Tuberculosis, Leprosy and Buruli ulcer 

Training Centre Saye Zaria, Kaduna state Nigeria 

 

METHODOLOGY 

 
Study design 

This was a cross-sectional study 

 
Study area 

The study was conducted in Kaduna State located in the 

Northwest Geopolitical Zone of Nigeria. The State lies between 

latitudes 60 and 110 North and longitude 70 and 440 East and 

608 meters above sea level. It has distinct wet and dry seasons 

and is within the Northern Guinea Savannah zone and part of 

Sahel Savannah zone of Nigeria. The State shares geographical 

boundaries with Katsina and Zamfara States to the North, 

Plateau and Bauchi States to the East, Nasarawa State and the 

Federal Capital Territory to the South, Niger State to the West, 

and Kano State to the Northeast. Kaduna State occupies about 

48,473.25 sq km, with a human population of over 6,066,562 

people according to the census figures of 2006 (12). 
 

 

Figure 1: Map of Nigeria showing study area (Source- premium 

times Nigeria) 

 
Study population 

Hausa-Fulani presumptive PTB patients were enrolled in the 

study after they consented 

 
Ethical consideration 

The study was carried out in accordance with The Code of 

Ethics of the World Medical Association (Declaration of 

Helsinki) for experiments on humans. The Ethical approval for 

the research was sought from Health and Research Ethical 

Committee of NTBLTC Saye, Zaria 

(NTBLTCZ/HREC/E18/2022). Written informed consent was 

also sought from all participants. 

 
Laboratory analysis 

Xpert MTB/RIF Assay 

The GeneXpert system is a fully automated semi quantitative 

nested real-time PCR system, which detects MTB complex 

DNA in sputum and other extra pulmonary samples. 
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It simultaneously identifies mutations in the rpoB gene, which 

are associated with rifampicin resistance. 
 

The primers in the Xpert MTB/RIF assay amplify a portion of 

the rpoB gene containing the 81base pair “core” region. The 

probes are able to differentiate between the conserved wild-type 

sequence and mutations in the core region that are associated 

with Rifampicin resistance. Furthermore, the assay includes a 

sample processing control (SPC) to control for adequate 

processing of the target bacteria and to monitor the presence of 

inhibitor(s) in the PCR reaction. A Probe Check Control (PCC) 

verifies reagent rehydration, PCR tube filling in the cartridge, 

probe integrity, and dye stability (13). 

Data analysis 

The data was edited and summarized using Microsoft excel, 

missing values and outliers were identified and recorded 

appropriately. Normality test and tests of significance was 

conducted using Graph Pad Prism version 8. For ethical 

reasons, participants’ initials were de-identified and coded. 

Results obtained was presented in charts and table 

Results 

In total, 557 patients with presumptive TB were screened and a 

total of 51 (9.2%) turn out to be positive for PTB. This is 

depicted in figure 2. 

 
 

 

 
Figure 2: Prevalence of PTB among study participants 

 
The results are interpreted by the GeneXpert DX System from 

measured fluorescent signals and embedded calculation 

algorithms and will be automatically displayed. Lower Ct 

values represent a higher starting concentration of DNA 

template; higher Ct values represent a lower concentration of 

DNA template (14). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ct range: High <16, Medium 16-22, Low 22-28, Very low >28 

Figure 3: Possible GeneXpert result (Cepheid, 2021) 

Table 1 shows bacterial load of MTB among study participants. 

Majority (52.9%) of the participants had a high bacterial load of MTB 

with a frequency of 27. Participants with medium bacterial load had a 

frequency of 10 (19.6%), those with low and very low had a frequency 

of 8 and 6 (15.7 and 11.8%) respectively. 

 
Table 1: Bacterial load of MTB among study participants 

 

Level Frequency % (95% CI) 

High 27 52.9 (38.5 – 67.1) 

Medium 10 19.6 (9.8 – 33.1) 

Low 8 15.7 (7.0 – 28.6) 

Very low 6 11.8 (4.4 – 23.9) 

Univariate analysis; CI: confidence interval 

 

 
Discussion 

This study showed a high prevalence of 9.2(%) Pulmonary 

Tuberculosis (PTB) among the study participants which could 

be as a result of recovery from COVID related disruption since 

the study was conducted after the pandemic. It may also be 

associated with lifestyle of the study participant which are 

culturally known to consume mostly unpasteurised milk; a 

major source of zoonotic TB (15). Nigeria has also been known 

to have high TB burden (16). 
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Also, may be due to the fact that the study was a hospital based 

one, conducted in one of the National TB Reference Centre as 

such most of the people visiting the hospital are presumptive of 

the disease. This is similar to that reported by Ogbudebe et al. 
(17) who shows a prevalence of 10.1(%) among his study 

participants. High prevalence 12.2(%) and 13.6(%) were 

reported by Agabi et al. (18) and Ajide et al. (19) in Jos and 

Nasarawa respectively. A Higher prevalence than that found in 

this study was also reported by Tukur et al. (20) in Kano state 

(22.8%), Obadire et al. (21) in Jigawa state (19.1%), Amala and 

Goodluck (22) in Bayelsa state (40%), Babajide et al. (23) in Ogun 

state (16.7%), Edem et al. (24) in Akwaibom state (22.9%), 

Oyodeji et al. (25) in Osun state, Nigeria. Similarly, higher 

prevalence was also identified by Audu et al., (26) in Nasarawa 

North Central and Abdulkadir and Ibrahim (27) in Kebbi who 

reported 18.8% and 17.3% respectively. The differences 

observed between this study and that of other previous 

researchers may be due to differences in sample size, study 

design, socio-economic factors and participants used. 

Genexpert machine is an indispensable tool in early TB 

diagnosis especially in low- and middle-income countries (28). It 

has the ability to detect DNA of all Mycobacterium 

Tuberculosis Complex (MTBC) including M. bovis (29). Even 

though in clinical practice, the interest relies usually on the 

result being positive or negative, the description of semi 

quantitative values also details sensitivity of the tool. However, 

it was not possible to find a study that focused on the bacterial 

load upon which the technique classified the results (high, 

medium, low, very low or trace) for comparison with the 

findings from this study. 

The findings of this study shows that; majority of study 

participants 27(52.9%) had high MTB detection result while 

only 6(11.8%) had Very low result. The findings of the 

research, in addition to giving insight of the technique’s 

sensitivity, also tells that majority of the participants produced 

a good quality sputum specimen. This can be attributed to 

proper patient education on how to produce a qualitative 

specimen, which will in turn lead to adequate bacterial yield in 

the specimen. The quality of specimen has been associated with 

MTB positivity in Xpert MTB/RIF result (29). Also, the study 

was conducted in National TB Reference Laboratory which is 

an accredited Laboratory and possesses expertise in TB 

diagnosis as such patients are expected to be properly educated 

on how to produce a good quality specimen. The bacterial load 

in tuberculosis (TB) patients is a key factor in determining their 

level of infectiousness. 

 

It has also been established that the more tubercle bacilli a 

patient expels into the air, the more infectious they are. Hence, 

patients with a higher bacterial load, are more likely to spread 

the infection (30). 

 
Conclusion: This study reveals high prevalence of PTB among 

the study population and have greater chances of spreading 

infection 

 
Acknowledgement: We wish to acknowledge National 

Tuberculosis, Leprosy and Buruli ulcer Training Centre Saye 

Zaria, Kaduna state Nigeria and Ahmadu Bello University Zaria. 

 
Conflict of interest: The authors declare no conflict of interest 

Funding: No funding was received from any organization for 

this work 

Authors’ contribution: Yazeed G. B.- Drafting of article and 

correspondence Bolanle O. P. Musa, Abdullahi A. Abba, Aliyu 

M. S, Adeiza M, Kalgo M.U., Aminu Y., Audu O., Kasim A. I., 

Mikailu S., Mamuda K., Song A. M.,Hamid K. M., Dalhatu A. A 

., Zaharddin M. D.- Review of the article El- fulaty A. A and 

Hayatu S- Data analysis 

 

 
References 

1. WHO, (2024): Global tuberculosis report 2024. Geneva: 

World Health Organization; 2024. Licence: CC BY- NC-SA 3.0 

IGO. 

2. Harishankar, M., Selvaraj, P. and Bethunaickan, R. (2018): 

Influence of Genetic Polymorphism Towards Pulmonary 

Tuberculosis Susceptibility. Frontier in Medicine; 5:213. 

3. Maitra, A., Munshi, T., Healy, J., Martin, L. T., Vollmer, W., 

Nicholas, H. K. and Sanjib, B. (2019): Cell wall peptidoglycan 

in Mycobacterium tuberculosis: An Achilles’ heel for the 

TB- causing pathogen. FEMS Microbiology Reviews; 43 (5): 

548– 
575. 

4. O’Garra, A., Redford, P. S., McNab, F. W., Chloe, I. B., 

Robert, J. W., Matthew, P. R. B. (2013) The immune 

response in tuberculosis. Annual Reviews Immunology; 31:475 

–527 5. Kompala, T., Tugela, F. and Gerald, F. (2013): 

Transmission of Tuberculosis in Resource-Limited Settings. 

Current HIV/AIDS Report; 10 (3): doi:10.1007/s11904-013- 

0164-x 

12

http://www.jnids.org/


Yazeed et al: Prevalence of Pulmonary Tuberculosis among Hausa-Fulani 

J Nig Infect Dis Soc Vol. 3 No. 1, Sep – Dec 2025 https://www.jnids.org 

 

 

 

 
 

 

6. Johnstone-Robertson, S. P., Mark, D., Morrow, C., Keren, 

M., Melika, C., Lisa, D. H. A., Linda-Gail, B. and Robin, W. 

(2011): Social mixing patterns within a South African township 

community: implications for respiratory disease transmission 

and control. American Journal of Epidemiology; 174 

(11):1246-55 

J Nig Infect Dis Soc Vol. 3 No. 1, Sep – Dec 2025 

https://www.jnids.orgYazeed et al: Prevalence of Pulmonary 

Tuberculosis adolescents 
7. Coleman, M., Martinez, L., Theron, G., Wood, R., Marais, 

B. (2022) Mycobacterium tuberculosis Transmission in High- 

Incidence Settings-New Paradigms and Insights. Pathogens; 11: 

1228 

8. Murray, J. F., Schraufnagel, D. E. and Hopewell, P. C. 

(2015) Treatment of tuberculosis. A historical perspective. 

Annals of American Thoracic Society; 12:1749–59. 

9. Bekada, A., Fregel, R., Cabrera, V. M., Larruga, J. M., 

Pestano, J., Benhamamouch, S. and González, A. M. (2013) 

Introducing the Algerian mitochondrial DNA and Y- 

chromosome profiles into the North African landscape. PLoS 

One; 8(2): e56775 

10. CIA World Factbook, 'Nigeria,' CIA World Factbook, last 

updated August 22, 2013, accessed September 9, 2013 

11. Ahmed, L. I., Morgan, S.D., Hafez R. S. and Abdel- All, 

A.A.A. (2014) Hygienic quality of some fermented milk 

products. International Journal of Dairy Science; 9: 63-73 

12. Kaduna State Government (KDSG), (2008). “Kaduna State 

achievements,” in Data on Estimated Annual Animal Population 

and Fish Production Investment Opportunities in Kaduna state 

2007, 16-18 

13. CDC (2013) Availability of an Assay for Detecting 

Mycobacterium tuberculosis, Including Rifampin- Resistant 

Strains, and Considerations for Its Use — United States. 

MMWR; 62 (41) 

14. Ssengooba, W., Respeito, D., Mambuque, E., Blanco, S., 

Bulo, H., Mandomando, I., de Jong, B. C., Cobelens, F. G. and 

García-Basteiro, A. L. (2016) Do Xpert MTB/RIF Cycle 

Threshold Values Provide Information about Patient Delays for 

Tuberculosis Diagnosis? PLoS One; 11(9): e0162833 
15. Deneke, T. T., Adam, B., Henrietta, L. M., Tadele, M., 

Gizat, A., Getnet, A. M., Adane, M., Rea, T., Likawent, Y., 

Catherine, H., James, L. N. W., Stefan, B. and the 

ETHICOBOTS consortium (2022). Milk and meat consumption 

patterns and the potential risk of zoonotic disease transmission 

among urban and peri-urban dairy farmers in Ethiopia. BMC 

Public Health; 22:222 

16. WHO, (2023): Global tuberculosis report 2023. Geneva: 

World Health Organization; 2023. Licence: CC BY- NC-SA 3.0 

IGO. 

17. Ogbudebe, C., Jeong, D., Odume, B., Chukwuogo, O., Dim, 

C., Useni, S., Okuzu, O., Malolan, C., Kim, D., Nwariaku, F., 

Nwokoye, N., Gande, S., Nongo, D., Eneogu, R., Odusote, T., 

Oyelaran, S., Chijioke-Akaniro, O., Nihalani, N., Anyaike, C. and 

Gidado, M. (2023) Identifying Hot Spots of Tuberculosis in 

Nigeria Using an Early Warning Outbreak Recognition System: 

Retrospective Analysis of Implications for Active Case Finding 

Interventions. JMIR Public Health and Surveillance; 9: e40311 

18. Agabi, Y., Stella, B. U., Okwuchukwu, K. O., 

Kosisochukwu, E. U., Ekene, V. I., Akaa, M. M., Jesse, S., John, 

O. E., Joseph, A. and Anejo, O. (2022) Prevalence of 

Mycobacterium tuberculosisamong inmates of Nigerian 

Correctional Services Centre, Jos, attending Faith Alive 

Foundation Hospital, Jos, Nigeria. Microbes and Infectious 

Diseases; Article-In-Press, DOI: 

10.21608/mid.2022.168438.1397 

19. Ajide, B., Chuku, A., Lawson, L., Orole, K. and Adogo, L. 

(2020) Prevalence of Mycobacterium tuberculosisin North 

Central Nigeria. Nigerian Journal of Microbiology; 34(2): 5325 

– 5332 

20. Tukur, M., Odume, B., Bajehson, M., Dimpka, C., Useni, S., 

Ogbudebe, C., Chukwuogo, O., Nwokoye, N., Dim, L., Nongo, 

D., Eneogu, R., Odusote, T., Oyelaran, O., Umar, I. and Anyaike, 

C. (2021) Outcome of Tuberculosis Case Surveillance at Kano 

Central Correctional Center, North-west Nigeria: A Need for 

Routine Active Case Findings for TB in Nigerian Correctional 

Centers. International Journal of Tropical Disease and Health; 

42(18): 37-45 

21. Obadire, S. O., Mitsan, O., Oke, O. C. and Ige, I. P. (2022) 

Prevalence of M. tuberculosis and Associated Risk Factors 

Among Suspected Patients in Federal Medical Centre Birnin 

Kudu, Jigawa State. Sokoto Journal of Medical Laboratory 

Science; 7(2): 20 – 30 

22. Amala, S. E. and Goodluck, S. (2019) The prevalence of 

tuberculosis (TB) and multiple drug-resistant tuberculosis (MDR- 

TB) in Bayelsa state, Nigeria. Asian Journal of Health and 

Medical Research; 5(1): 01-05 

23. Babajide, T. I., Nwadike, V. U., Ojo, D. A., Onasanya, O. A., 

Ojide, K. C. and Kalu, I. E. (2014) Prevalence of Tuberculosis 

amongst Patients Attending two secondary Hospitals in Abeokuta 

Ogun State. African journal of clinical and experimental 

microbiology; 15(3):144-150 
24. Edem, E. N., Umoh, A., Olaniyan, U. O. O. and Anikpe, J. 

N. (2021) Genexpert MTB/RIF Diagnostic Yield of 

Mycobacterium tuberculosisand Rifampicin Resistance in Uyo, 

Nigeria. Clinical Medicine; 3(2): 1034 

13

http://www.jnids.org/
http://www.jnids.orgyazeed/
http://www.jnids.orgyazeed/
http://www.jnids.orgyazeed/


Yazeed et al: Prevalence of Pulmonary Tuberculosis among Hausa-Fulani 

J Nig Infect Dis Soc Vol. 3 No. 1, Sep – Dec 2025 https://www.jnids.org 

 

 

 

 
 

 

25. Oyedeji, G. J., Charles, A., Affolabi, D., Tope, A., 

Oyebode, A., Olakunle, J., Omolayo, A., Onaolapo, Y., Yemisi, 

A. and Olugbenga, A. O. (2020) Prevalence of Multi- Drug- 

Resistant Tuberculosis among Tuberculosis Patients Attending 

Chest Clinics in Osun-State, Nigeria. Current Pharmaceutical 

Biotechnology; 21 

26. Audu, E., Gambo, M. and Yakubu, A. (2017) Rifampicin 

resistant mycobacterium tuberculosis in Nasarawa State 

Nigeria. Nigerian Journal of Basic and Clinical Sciences; 

14(1):21–25. 

27. Abdulkadir B. and Ibrahim M. A. (2018). Confirmation 

of Symptomatic Tuberculosis Using Gene Xpert (MTB/RIF) 

among Patients within Zuru Emirate Council, Kebbi State, 

Nigeria. UMYU Journal of Microbiology Research (UJMR); 

3(2), 32–38 

28. Scott, B., Justine, E. L. and Jonine, J. (2021) 

Implementation of GeneXpert for TB Testing in Low- and 

Middle-Income Countries: A Systematic Review. Global Health: 

Science and Practice; 9(3): 698–710 

29. Bernitz, N., Kerr, T. J., Goosen, W. J., Chileshe, J., Higgitt, 

R. L., Roos, E. O., Meiring, C., Gumbo, R., de Waal, C., Clarke, 

C., Smith, K., Goldswain, S., Sylvester, T. T., Kleynhans, L., 

Dippenaar, A., Buss, P. E., Cooper, D. V., Lyashchenko, K. P., 

Warren, R. M., van Helden, P. D., Parsons, S. D. C. and Miller, 

M. A. (2021) Review of Diagnostic Tests for Detection of 

Mycobacterium bovis Infection in South African Wildlife. 

Frontiers in Veterinary Science; 8:588697. 

30. CDC (2019). Infectiousness and Infection Control. Centers 

for Disease Control and Prevention National Center for 

HIV/AIDS, Viral Hepatitis, STD, and TB Prevention. Atlanta, 

Georgia. 

14

http://www.jnids.org/

	Journal of the Nigerian Infectious Diseases Society
	Geo-helminthic infection and nexus of Malignancy in adults: A Case Series
	Original Articles.pdf
	Journal of the Nigerian Infectious Diseases Society
	Prevalence of Pulmonary Tuberculosis among Hausa-Fulani Patients attending National Tuberculosis, Leprosy and Buruli Ulcer Training Centre and Referral Hospital Saye Zaria, Kaduna State Nigeria
	METHODOLOGY
	Study design
	Study area
	Study population
	Ethical consideration
	Laboratory analysis
	Results
	Discussion
	References









