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ABSTRACT  

Background: The incidence of pulmonary non-tuberculous mycobacterial (NTM) disease is rapidly 

increasing in regions with high tuberculosis burden. The relative proportion of mycobacterial infections 

in HIV patients varies in different geographic areas, indicating the background frequency of latent 

Mycobacterium tuberculosis.  

Aim: An assessment of NTM infections among people living with HIV was carried out in Rivers State 

Nigeria.  

Methods: A sample of 260 people living with HIV presenting with symptoms suggestive of 

tuberculosis was recruited for the study.  Direct smears of the collected sputum samples were made 

on clean, grease-free slides, dried and stained by the Ziehl Neelsen (ZN) method to confirm sputum 

AFB positivity. The samples were cultured using the Lowenstein-Jensen media according to 

established protocols.  

Results: The results showed a 2.7% prevalence of NTM and a 61.2% prevalence of Mycobacterium 

tuberculosis infection. Logistic regression shows that factors associated with increased risk of NTM 

infection include; Age <40 (OR:2.7; 0.3 – 23.4), Persons with at most primary educational background 

(OR: 3.4; 0.7 – 15.9), Unemployment (OR: 0.5 – 12.4) and previous treatment for TB (OR: 2.4; 0.4 – 

13.2).  

Conclusion: The study showed a considerable occurrence of NTM infection among persons 

suspected to have TB, hence there is a need to improve the spectrum of diagnosis in order to improve 

treatment outcomes and control the likely occurrence of drug resistant mycobacterial infections. 
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1. INTRODUCTION 

Tuberculosis (TB) is the deadliest infectious disease in the world which disproportionately affects low-

and-middle-income countries (LMICs) where diagnostic resources and treatment options are limited[1, 

2]. The incidence of pulmonary non-tuberculous mycobacterial (NTM) disease is also rapidly 

increasing in these regions traditionally dominated by Mycobacterium tuberculosis (MTB) infections. 

This poses significant diagnostic and treatment challenges, since these two diseases are often 

indistinguishable clinically or by sputum smear microscopy (SSM), the most commonly used TB 

diagnostic tool in LMICs. Consequently, NTM-infected patients are easily misdiagnosed as TB 

patients, and multidrug-resistant (MDR) TB is unable to be accurately identified, thus leading to 

unnecessary TB treatment for months[3–5] . These issues complicate the management of patients 

and contribute to the worsening of the current TB and NTM epidemiological features including 

development of drug resistant strains[6–8]. It is therefore critical to develop improved diagnostic tools 

to accurately distinguish these two different pathogens that have many similar clinical and 

epidemiological features but have different treatment regimens. Tuberculosis usually develops in 

immunocompromised patients or in patients with pre-existing lung disease, but immunocompetent 

subjects are also susceptible to NTM infection[2, 9, 10]. Chronic pulmonary disease is the most 

common clinical manifestation of nontuberculous mycobacterial disease[5, 11]. The major symptoms 



 

 

of cough, haemoptysis, fever, and/or weight loss are similar to those associated with tuberculosis[2, 9, 

10]. For several years, Nigeria has remained in the league of the highest TB burdened nations of the 

world and is currently ranked 4th globally[2]. Sputum smear microscopy is still routinely employed for 

TB diagnosis at Directly Observed Treatment Short-Course (DOTS) Centers in Nigeria. The 

diagnostic algorithm entails interpreting presence of acid-fast bacilli in sputum smear microscopy as 

TB. This algorithm does not differentiate Mycobacterium tuberculosis complex (MTC) from 

nontuberculous mycobacteria (NTM), which are ubiquitous environmental mycobacteria increasingly 

isolated from immune competent and immune compromised hosts[12–14]. Misdiagnosis impacts TB 

prevention and treatment. Because the clinical implications and therapeutic options for NTM infection 

differ significantly from those for tuberculosis, accurate differentiation of TB from NTM infection is 

critical to avoid under- or overtreatment of either condition, while also considering the potential patient 

care and economic consequences[4, 14–16]. The study assessed the prevalence NTM infection 

among persons living with HIV that present with symptoms suggestive of tuberculosis in Rivers state, 

Nigeria. 

2. METHODS 

2.1 Study Area 

The study was conducted in the directly observed treatment short-course (DOTS) and HIV clinics, 

located at the University of Port Harcourt Teaching Hospital (UPTH), Central Chest Clinic, Rivers 

State Ministry of Health (CCH) and the Braithwaite Memorial Specialist Hospital (BMSH) in Rivers 

State, Nigeria.  

2.2 Study Sample 

Two hundred and sixty (260) subjects with symptoms suggestive of TB (chronic cough > 2 weeks) 

who presented at the HIV clinics, of the hospital were consecutively recruited for the study within a 

six-month period. 

2.3 Specimen collection 

Duplicate sputum samples (spot and early morning) were collected in sterile, wide-mouthed bottles 

from patients that were able to produce. The collected sputum samples were preserved in a 

refrigerator (4
o
C) at the site of collection and subsequently moved in a cooling box daily to the Medical 

Microbiology Laboratory of UPTH for initial processing. 

2.4 Specimen Analysis 

Direct smears of the collected sputum were made on clean, grease-free slides, dried and stained by 

the Ziehl Neelsen (ZN) method to confirm sputum AFB positivity. The stained slides were stored in 

slide boxes. The samples were subjected to decontamination procedure, ZN staining and AFB 

microscopy. The decontaminated sputum samples were subjected to both molecular Line Probe 

Assay (LPA) (MDRTBplus by HAIN Lifescience Germany) for the genotypic identification of MTB and 

its drug susceptibility testing and duplicate samples were cultured on LJ media, incubated at 37°C for 

6-8 weeks and subjected to morphological examination and biochemical testing, using established 

procedures[1, 17]. 

2.5 Data Analysis 

The data collected was analysed with the Epi Info v7 software (CDC, USA). Descriptive analysis was 

done with frequencies and percentages as appropriate. Logistic regression was used to assess the 

association of demographic characteristics and clinical characteristics with the occurrence of Non-



 

 

Tuberculous Mycobacteria (NTM). The analyses were done at a 95% confidence interval, a p-value of 

less than 0.05 was considered significant. 

2.6 Ethical Consideration 

Ethical approval for the study was obtained from the Ethics Committee of all study areas, prior to 

commencement of the study. Willing signed informed consent was obtained from all participants 

before they were included in the study and personal information of all subjects were kept confidential. 

Individuals diagnosed with tuberculosis were referred to the attending physicians for appropriate 

treatment and management. 

3. RESULTS 

Table 1 shows the demographic distribution of the study participants. Age group distribution showed 

that 21.5% were between 36 – 40 years, followed by persons between 26 – 30 years (20.8%) and 

persons between 31 – 35 years (19.2%). The average age of the participants was 37.19 ± 9.57 years 

old. While 48.1% were male and 51.9% were female, 8.5% resided in rural areas and 91.5% resided 

in urban areas. 

Table 1: Socio-Demographic Data of Respondents 

Variables  Frequency (n =260) Percentage (%) 

AGE GROUP     

<21 4 1.5 

21-25 15 5.8 

26-30 54 20.8 

31-35 50 19.2 

36-40 56 21.5 

41-45 27 10.4 

46-50 20 7.7 

51-55 13 5.0 

56-60 9 3.5 

>60 4 1.5 

UD 8 3.1 

AGE     

Mean ± SD 37.19 ± 9.57   

SEX     

Male 125 48.1 

Female 135 51.9 

RESIDENCE     

Rural area 22 8.5 

Urban area 238 91.5 

EDUCATIONAL LEVEL     

Primary 53 20.4 

Secondary  131 50.4 

Tertiary 55 21.2 

No formal education 21 8.1 

OCCUPATION     

Public servant 34 13.1 

Private employment 41 15.8 



 

 

Trading/business 98 37.7 

Unemployed 87 33.5 

Table 2 shows the results of the Mycobacterial detection tests using the Line probe assay and culture 
techniques. There were 7 (2.7%) NTMs and 159 (61.2%) of the 260 study participants. 

Table 2: Mycobacterial detection using LPA and Culture techniques 

Result Frequency (n=206) Percentage (%) 

MTB 159 61.2 

Negative 92 35.4 

NTM 7 2.7 

Indeterminate 2 0.8 

NTM: Non-Tuberculous Mycobacteria; MTB: Mycobacterium tuberculosis 

Table 3 shows the Logistic regression of socio-demographic factors and clinical factors with the 
observed NTM growth. Factors associated with increased risk of NTM infection include; Age <40 
(OR:2.7; 0.3 – 23.4), Persons with at most primary educational background (OR: 3.4; 0.7 – 15.9), 
Unemployment (OR: 0.5 – 12.4) and previous treatment for TB (OR: 2.4; 0.4 – 13.2).  

Table 3: Association of demographic and Clinical Factors with NTM growth 

Variables NTM Non-NTM Chi-square (p-value) O.R (95%C.I) 

 
(n=7,%) (n= 253, %) 

  
Age Groups 

    

<40 
6(85.71) 173(68.38) 0.95 (0.329) 2.7 (0.3 – 23.4)

R
 

≥40 
1(14.29) 80(31.62)   

Gender 
    

Female 
4(57.14) 131(51.78) 0.79 (0.779) 1.2 (0.2 – 5.6)

 R
 

Male 
3(42.86) 122(48.22)   

Education 
    

At most Primary 
7(100.00) 70(27.67) 2.91 (0.088) 3.4 (0.7 – 15.9)

 R
 

At least Secondary 
3(42.86) 183(72.33)   

Residence 
    

Urban 
7(100.00) 231(91.30) 0.66 (0.415) NA 

Rural 
0(0.00) 22(8.70)   

Employment status 
    

Unemployed 
4(57.14) 83(32.81) 1.81 (0.178) 2.7 (0.5 – 12.4)

 R
 

Employed 
3(42.86) 170(67.19)   

Cough>2 weeks 
    

Yes 
6(85.71) 235(92.89) 0.51 (0.472) 0.46 (0.1 – 4.0) 

No 
1(14.29) 18(7.11)   

Fever 
    

Yes 
4(57.14) 178(70.36) 0.56 (0.452) 0.56 (0.1 – 2.5) 

No 
3(42.86) 75(29.64)   

Weight Loss 
    

Yes 
6(85.71) 218(86.17) 0.01 (0.973) 0.9 (0.1 – 8.2) 

No 
1(14.29) 35(13.83)   

Hemoptysis 
    

Yes 
1(14.29) 41(16.21) 0.19 (0.892) 0.8 (0.1 – 7.3) 



 

 

No 
6(85.71) 212(83.79)   

Feeling sick and tired 
    

Yes 
6(85.71) 210(83.00) 0.03 (0.850) 1.2 (0.1 -10.5)

 R
 

No 
1(14.29) 43(17.00)   

Previously Treated for TB 
    

Yes 
2(28.57) 35(13.83) 1.19 (0.274) 2.4 (0.4 – 13.2)

 R
 

No 
5(71.43) 217(85.77)   

O.R: Odds Ratio, 95% C.I: 95% Confidence interval, 
R
Risk is increased (O.R>1) 

 

4. DISCUSSION 

The effective detection and diagnosis of mycobacteria play an important role in the control and 

prevention of tuberculosis and tuberculosis like diseases. Failure to characterize acid fast bacilli (AFB) 

positive NTM lung infections has led to their misclassification and to mistake in treatment for 

pulmonary tuberculosis in developing countries. The current study showed a 2.7% prevalence of NTM 

among persons living with HIV and suspected to have tuberculosis. This is relatively lower compared 

to a similar Nigerian study[3] which reported a 9.5% prevalence of NTM among persons with 

pulmonary tuberculosis. Similarly, a Ghanaian study reported an 8% prevalence of NTM among 

persons living with HIV[17]. About 15% of cases who sought clinical treatment for tuberculosis in 

Nigeria had pulmonary disease that were reportedly caused by NTM infection[18]. The relatively lower 

prevalence observed in the current study may be attributed to the detection technique utilized in the 

current study as the Line Probe Assay was used to screen the samples before subsequent culture for 

the detection of NTMs. The findings of the current study have potential far reaching public health 

implications of TB misdiagnosis in patients infected with NTM. Invariably, these patients are treated 

with anti-TB drugs including scarce and costlier second line drugs in those with presumed relapse and 

multidrug-resistant tuberculosis (MDR-TB).  The findings of the current study indicate that persons 

<40 years were 2.7 times more likely to be infected with NTM. This is consistent with the findings of 

similar studies which showed that Non-tuberculous mycobacterial infections tend to be more common 

among middle-aged persons or people with pre-existing immunocompromised conditions[8, 19, 20].  It 

was also shown that persons with at most primary educational background were 3.4 times more likely 

to have NTM infection. This is consistent with reports of similar studies which indicated that lower 

education and socioeconomic status have been reported to be common predictors for tuberculous or 

TB related infections and poor treatment outcomes[10, 21–23].  

Persons with previous treatment for TB were also 2.4 times more likely to have NTM infection. 

Previous exposure to tuberculosis treatment has also been linked with an increased likelihood of 

recurrence or drug resistance especially in instances where treatment adherence is relatively poor[3, 

11, 20]. Associated toxicities such as isoniazid hepatotoxicity may be life threatening while 

symptomatic NTM remains untreated. An essential component of NTM treatment (macrolide) is not 

included in any TB regimen. In addition, the public health estimates of TB and MDR-TB are 

correspondingly distorted by these misdiagnoses coupled with unnecessary expenditure of healthcare 

resources[5, 12, 24]. 



 

 

 

5. CONCLUSION 

The study showed a considerable occurrence of NTM infection among persons suspected to have TB, 

hence there is a need to improve the spectrum of diagnosis in order to improve treatment outcomes 

and control the likely occurrence of drug resistant mycobacterial infections.  

REFERENCES 

[1]  Gopalaswamy R, Shanmugam S, Mondal R, et al. Of tuberculosis and non-tuberculous 

mycobacterial infections - A comparative analysis of epidemiology, diagnosis and 

treatment. J Biomed Sci; 27. Epub ahead of print 17 June 2020. DOI: 10.1186/s12929-

020-00667-6. 

[2]  Trunfio M, Scabini S, Mornese Pinna S, et al. The Manifesto of Pharmacoenosis: 

Merging HIV Pharmacology into Pathocoenosis and Syndemics in Developing 

Countries. Microorganisms; 9. Epub ahead of print 31 July 2021. DOI: 

10.3390/microorganisms9081648. 

[3]  Jimoh O, Olayinka A, Musa BO, et al. Prevalence of culture-positive mycobacteria 

among suspected cases of pulmonary tuberculosis in Ahmadu Bello University 

Teaching Hospital, Zaria, Northern, Nigeria. Int J Infect Dis 2016; 45: 396. 

[4]  Adebisi YA, Agumage I, Sylvanus TD, et al. Burden of Tuberculosis and Challenges 

Facing Its Eradication in West Africa. Int J Infect 2019 63; 6. Epub ahead of print 31 

July 2019. DOI: 10.5812/IJI.92250. 

[5]  Mertaniasih N, Kusumaningrum D, Koendhori E, et al. Nontuberculous mycobacterial 

species and Mycobacterium tuberculosis complex coinfection in patients with 

pulmonary tuberculosis in Dr. Soetomo Hospital, Surabaya, Indonesia. Int J 

Mycobacteriology 2017; 6: 9–13. 

[6]  Arend SM, Van Soolingen D, Ottenhoff TH. Diagnosis and treatment of lung infection 

with nontuberculous mycobacteria. Curr Opin Pulm Med 2009; 15: 201–208. 

[7]  Kahase D, Desta K, Yaregal Z, et al. Mycobacterium Tuberculosis and 

Nontuberculous Mycobacteria Isolates from Presumptive Pulmonary Tuberculosis 

Patients Attending A Tertiary Hospital in Addis Ababa, Ethiopia. Ethiop J Health Sci 

2021; 31: 15–24. 

[8]  Furuuchi K, Morimoto K, Yoshiyama T, et al. Interrelational changes in the 

epidemiology and clinical features of nontuberculous mycobacterial pulmonary disease 

and tuberculosis in a referral hospital in Japan. Respir Med 2019; 152: 74–80. 

[9]  Adekanmbi O, Lakoh S. A case report of pneumonia due to non-tuberculous 

mycobacteria in an immunocompetent patient. Pan Afr Med J; 38. Epub ahead of print 

2021. DOI: 10.11604/pamj.2021.38.412.21501. 

[10]  Chiang CH, Tang PU, Lee GH, et al. Prevalence of nontuberculous mycobacterium 

infections versus tuberculosis among autopsied HIV patients in Sub-Saharan Africa: A 

systematic review and meta-analysis. Am J Trop Med Hyg 2021; 104: 628–633. 



 

 

[11]  Hoza AS, Mfinanga SGM, Rodloff AC, et al. Increased isolation of nontuberculous 

mycobacteria among TB suspects in Northeastern, Tanzania: Public health and 

diagnostic implications for control programmes. BMC Res Notes; 9. Epub ahead of 

print 17 February 2016. DOI: 10.1186/s13104-016-1928-3. 

[12]  Ogbo FA, Ogeleka P, Okoro A, et al. Tuberculosis disease burden and attributable risk 

factors in Nigeria, 1990-2016 11 Medical and Health Sciences 1117 Public Health and 

Health Services 11 Medical and Health Sciences 1103 Clinical Sciences. Trop Med 

Health 2018; 46: 1–11. 

[13]  Adepoju P. Nigeria’s widening tuberculosis gap. Lancet Infect Dis 2020; 20: 29. 

[14]  Onyedum CC, Alobu I, Ukwaja KN. Prevalence of drug-resistant tuberculosis in 

Nigeria: A systematic review and meta-analysis. PLoS One; 12. Epub ahead of print 1 

July 2017. DOI: 10.1371/journal.pone.0180996. 

[15]  Volkmann T, Moonan PK, Miramontes R, et al. Tuberculosis and excess alcohol use in 

the United States, 1997–2012. Int J Tuberc Lung Dis 2015; 19: 111–119. 

[16]  Tiemersma EW, van der Werf MJ, Borgdorff MW, et al. Natural history of 

tuberculosis: Duration and fatality of untreated pulmonary tuberculosis in HIV 

negative patients: A systematic review. PLoS One; 6. Epub ahead of print 2011. DOI: 

10.1371/journal.pone.0017601. 

[17]  Bjerrum S, Oliver-Commey J, Kenu E, et al. Tuberculosis and non-tuberculous 

mycobacteria among HIV-infected individuals in Ghana. Trop Med Int Heal 2016; 21: 

1181–1190. 

[18]  Aliyu G, El-Kamary SS, Abimiku A, et al. Prevalence of non-tuberculous 

mycobacterial infections among tuberculosis suspects in Nigeria. PLoS One; 8. Epub 

ahead of print 9 May 2013. DOI: 10.1371/JOURNAL.PONE.0063170. 

[19]  Gehre F, Otu J, Kendall L, et al. The emerging threat of pre-extensively drug-resistant 

tuberculosis in West Africa: Preparing for large-scale tuberculosis research and drug 

resistance surveillance. BMC Med; 14. Epub ahead of print 3 November 2016. DOI: 

10.1186/s12916-016-0704-5. 

[20]  Grubek-Jaworska H, Walkiewicz R, Safianowska A, et al. Nontuberculous 

mycobacterial infections among patients suspected of pulmonary tuberculosis. Eur J 

Clin Microbiol Infect Dis 2009; 28: 739–744. 

[21]  Cadmus SI, Diarra B, Traore B, et al. Nontuberculous Mycobacteria Isolated from 

Tuberculosis Suspects in Ibadan, Nigeria. J Pathog 2016; 2016: 1–5. 

[22]  Diarra B, Goita D, Tounkara S, et al. Tuberculosis drug resistance in Bamako, Mali, 

from 2006 to 2014. BMC Infect Dis; 16. Epub ahead of print 28 November 2016. DOI: 

10.1186/s12879-016-2060-7. 

[23]  Fitzmaurice C, Akinyemiju T, Abera S, et al. The burden of primary liver cancer and 

underlying etiologies from 1990 to 2015 at the global, regional, and national level: 

results from the Global Burden of Disease Study 2015. JAMA Oncol 2017; 3: 1683–

1691. 

[24]  Odera S, Mureithi M, Aballa A, et al. Latent tuberculosis among household contacts of 



 

 

pulmonary tuberculosis cases in Nairobi, Kenya. Pan Afr Med J 2020; 37: 1–14. 


