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Abstract 

Introduction: Environmental microorganisms known as non-tuberculous mycobacteria (NTM) are frequently found in soil and 

water, originating from both natural and man-made sources. All mycobacteria species are included in this group, with the 

exception of Mycobacterium leprae, which causes leprosy, and Mycobacterium tuberculosis complex, which causes tuberculosis. 

NTM consists of a diverse array of over 190 distinct species. Mycobacterium avium complex (MAC), which consists of 

Mycobacterium avium and Mycobacterium intracellulare, is the most common pathogen that causes disease in humans. 

Mycobacterium abscessus (MAB) is the next most common pathogen. Methods: The centre, Saint Peter’s Specialized Hospital, is 

the pioneering TB specialized hospital in Ethiopia. Both conventional and molecular drug susceptibility testing were used to 

diagnose the patients with DR-TB. NTM-infected patients received therapy for their DR-TB using regimens containing 

bedaquiline, and they were monitored once treatment started. Sputum samples were gathered in order to evaluate the effectiveness 

of the treatment using mycobacterial culture. We have already come across two NTM cases. Result: Concerns have been raised 

about the occurrence of nontuberculous mycobacteria (NTM) infections in patients with drug-resistant tuberculosis (DR-TB) 

using bedaquiline-containing regimens. In a recent study, six cases of NTM infection were documented among patients 

undergoing treatment with Bedaquiline. The final treatment outcomes for these cases were cured. Bedaquiline is a prospective 

treatment option for NTM infections because it has shown excellent antibacterial action against a variety of NTM species. 

However, while effective against extra pulmonary NTM infections; its efficacy in pulmonary infections remains less clear. The 

increasing incidence of NTM infections in this patient population highlights the need for careful monitoring and potential 

adjustments in treatment strategies to address the complications arising from these co-infections. Conclusion: These outcomes 

underscore the complexity of managing co-infections in patients already burdened by DR-TB. It suggest that while Bedaquiline 

shows promise in treating DR-TB, its role in managing concurrent NTM infections requires careful consideration. The emergence 

of NTM during treatment may be influenced by factors such as the pharmacokinetics of Bedaquiline and the intrinsic resistance of 

various NTM species. This situation necessitates ongoing monitoring and potentially revised therapeutic strategies to address 

these co-infections effectively. As the incidence of NTM infections continues to rise globally, it is crucial for healthcare providers 

to remain vigilant in identifying and managing these infections in patients undergoing treatment for DR-TB. 
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1. Introduction 

Globally, tuberculosis (TB) continues to be the primary 

cause of mortality from infectious diseases [1]. The rise of 

drug-resistant TB significantly threatens global TB man-

agement and is a critical public health concern in numerous 

nations. The Global TB Report 2022 indicated that approx-

imately 10.6 million individuals fell ill with TB that year [2, 

3] In 2021, TB caused around 1.6 million deaths, including 

1.4 million among HIV-negative persons and 187,000 

among those with HIV. Additionally, in 2021, an expected 

450,000 new cases of TB emerged, with 3.6% of new cases 

and 18% of previously treated patients being found to be 

multidrug-resistant or rifampicin-resistant [4, 5]. Drug-

resistant tuberculosis (DR-TB) is difficult and complicated 

to treat. It involves the use of highly toxic anti-TB medica-

tions, which raises the risk of adverse effects, extends the 

duration of treatment, and incurs significant medical ex-

penses [6]. As a result, only about half of the patients expe-

rience positive outcomes after receiving these treatments 

[7]. 

New anti-TB drugs that are efficient against Mycobac-

terium tuberculosis (MTB) must be developed immediate-

ly and operate through novel mechanisms of action [8]. 

Bedaquiline, a diarylquinoline, has been approved by the 

FDA for treating drug-resistant TB (DR-TB) [9]. As a 

promising new treatment for MTB, Bedaquiline shows 

potential for effectively addressing this challenging dis-

ease when properly optimized [10]. The World Health 

Organization endorses Bedaquiline for creating effective 

combination therapies against DR-TB [11], and its inclu-

sion has shown significant efficacy in treating DR-TB 

patients [10, 12]. Through a nationwide trial program, 

Bedaquiline has been accessible to DR-TB patients in 

China since 2018 [13]. 

Environmental microorganisms known as non-tuberculous 

mycobacteria (NTM) are frequently found in soil and water, 

originating from both natural and man-made sources. All 

mycobacteria species are included in this group, with the 

exception of Mycobacterium leprae, which causes leprosy, 

and Mycobacterium tuberculosis complex, which causes 

tuberculosis. NTM consists of a diverse array of over 190 

distinct species [14]. Mycobacterium avium complex 

(MAC), which consists of Mycobacterium avium and Myco-

bacterium intracellulare, is the most common pathogen that 

causes disease in humans. Mycobacterium abscessus (MAB) 

is the next most common pathogen [15]. 
Since non-tuberculous mycobacteria (NTM) infections are 

not considered notifiable diseases in many areas, it is chal-

lenging to collect reliable statistics on the prevalence. Over 

the previous ten years, the number of reported cases more 

than doubled in Queensland, Australia, where NTMs are 

notifiable, from 672 in 2012 to 1,490 in 2022 [16]. By 2040, 

NTM infections may triple, according to projections [17]. 

Mycobacterium tuberculosis isolates are currently eight 

times less common than NTM isolates; in 2023, 191 TB cas-

es were reported, compared to 1,565 NTM isolates [18]. The 

clinical importance of NTM isolation and the choice to start 

treatment are more controversial, even if isolating M. tuber-

culosis suggests clinical disease. The ATS/IDSA guidelines 

help differentiate between NTM pulmonary disease and mere 

colonization based on clinical, microbiological, and radiolog-

ical criteria [19]. 

Several theories have been proposed to explain the rising 

incidence of non-tuberculous mycobacteria (NTM) infections 

in recent years. Advances in diagnostic techniques have made 

it easier to accurately identify NTM infections, with faster and 

more specific tests available. Additionally, the number of im-

munocompromised individuals, who are more susceptible to 

NTM infections, is increasing. A survey by the National 

Health Insurance Service (NHIS) indicated a rise in immuno-

compromised individuals from 2.7% in 2013 to 6.6% in 2021 

[20]. Furthermore, individuals with cystic fibrosis (CF), who 

are fortunately living longer, are also at a heightened risk for 

developing NTM infections [21]. 

Even though NTM infections are becoming more com-

mon, misdiagnosis is still a major problem. Clinically, non-

specific symptoms like fever, fatigue, weight loss, and per-

sistent cough are seen with NTM infections [19]. Clinical 

symptoms, imaging demonstrating nodular or cavity opaci-

ties, and positive cultures from sputum, bronchial washings, 

or lung biopsies with mycobacterial histological characteris-

tics are all necessary for the diagnosis, which also requires 

microbiological confirmation [19, 22]. Importantly, depend-

ing on the risk factors of each patient, a positive NTM isola-

tion may not always mean an active infection or disease, 

making it more difficult to decide whether to start treatment 

or keep monitoring up. 

Mycobacterium avium and other non-tuberculous myco-

bacteria (NTMs) are frequently encountered by the general 

public while they go about their daily lives. Showerheads are 

a frequent exposure source because they can aerosolize and 

inhale microorganisms from municipal water [22]. NTMs 

can also be present in soil during gardening and may be iso-
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lated from hospital equipment [15]. 

1.1. Challenges of Current Treatment Options 

Currently, at least three medications are used to treat 

non-tuberculous mycobacterial (NTM) infections. Most 

regimens consist of rifampicin and ethambutol in addition 

to a macrolide, such as azithromycin or clarithromycin 

[19]. However, research shows that within 6 to 12 months 

of completing initial medication, 10% to 60% of patients 

develop relapse or reinfection [23]. Antibiotic pharmaco-

kinetic interactions could be one cause of these unfavora-

ble results. Rifampicin dramatically lowered peak serum 

concentrations of macrolides, according to research by 

van Ingen et al., with levels of azithromycin and clar-

ithromycin dropping by up to 23% and 68%, respectively 

[24]. Whether this drop in blood concentration has an im-

pact on the macrolides' ability to eradicate lung bacteria is 

still unknown. Despite macrolides' high tissue penetration, 

the treatment regimen's overall efficacy may be lowered if 

these antibiotics don't work well together [25]. 

1.2. Determination of the Current Treatment 

Regimen 

The first "American Thoracic Society (ATS) declaration 

for the identification and treatment of nontuberculous myco-

bacteria" was issued in 1990 and recommended a four-drug 

regimen. For the first two months of treatment, this regimen 

consisted of 300 mg of isoniazid, 600 mg of rifampin, and 25 

mg/kg of ethambutol; for the remaining months, the dose 

reduced to 15 mg/kg. Furthermore, streptomycin recom-

mended for the first three to six months of treatment [26]. 

Table 1. Emergence of nontuberculous mycobacteria infections during anti-tuberculosis therapy, 2024. 

Sex 
Age 

(years) 

Patient 

Category 

Drug Sus-

ceptibility 

Comor

bidity 

Time of culture 

conversion 

Time of NTM 

emergence 
Treatment regimen 

Out-

come 

F 30 Relapse RR-PTB NO 5th month 18th month (All oral) longer regimen cured 

M 51 Relapse MDR-PTB NO 1st Month 6th month BPaLM Cured 

 

2. Method 

The center, Saint Peter’s Specialized Hospital, is the pio-

neering TB specialized hospital in Ethiopia. Both conven-

tional and molecular drug susceptibility testing were used to 

diagnose the patients with DR-TB. NTM-infected patients 

received therapy for their DR-TB using regimens containing 

bedaquiline, and they were monitored once treatment started. 

Sputum samples were gathered in order to evaluate the effec-

tiveness of the treatment using mycobacterial culture. We 

have already come across two NTM cases. The period of 

time between the start of treatment and the negative sputum 

culture results was known as the "time to sputum culture 

conversion." Clinical and demographic data were gathered 

from medical records. The study received ethical approval 

from Saint Peter's Specialized Hospital's Institutional Review 

Board (IRB). 

3. Results 

The urgent need to create novel anti-TB drugs that are ef-

fective against Mycobacterium tuberculosis (MTB) and have 

a different mode of action [8]. The Food and Drug Admin-

istration has authorized bedaquiline, a drug belonging to the 

diarylquinoline class, for the treatment of DR-TB [9]. When 

properly optimized, bedaquiline, a new drug against MTB, 

has the potential to be used to fight this challenging disease 

[10]. The World Health Organization advises using bedaqui-

line to create combination regimens that effectively combat 

DR-TB [11]. Incorporating bedaquiline into the therapy of 

DR-TB patients has shown encouraging results [10, 12]. 

Since late 2016, DR-TB patients in Ethiopia have had clini-

cal access to bedaquiline through a nationwide pilot program 

[13]. 

Concerns have been raised about the occurrence of non-

tuberculous mycobacteria (NTM) infections in patients 

with drug-resistant tuberculosis (DR-TB) using bedaqui-

line-containing regimens. In a recent study, two cases of 

NTM infection were documented among patients undergo-

ing treatment with bedaquiline. The final treatment out-

comes for these cases were cured. Bedaquiline is a prospec-

tive treatment option for NTM infections because it has 

shown excellent antibacterial action against a variety of 

NTM species. However, while effective against extra pul-

monary NTM infections; its efficacy in pulmonary infec-

tions remains less clear. The increasing incidence of NTM 

infections in this patient population highlights the need for 

careful monitoring and potential adjustments in treatment 

strategies to address the complications arising from these 

co-infections. 
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4. Discussion 

Concerns have been raised about the occurrence of nontu-

berculous mycobacteria (NTM) infections in patients with 

drug-resistant tuberculosis (DR-TB) using bedaquiline-

containing regimens. 

The increasing incidence of NTM infections in patients 

undergoing therapy for DR-TB may be attributed to several 

factors. First, while bedaquiline has shown promising anti-

bacterial activity against various NTM species, its efficacy 

appears to be limited primarily to extra pulmonary infections 

rather than pulmonary ones. This limitation can complicate 

treatment strategies, especially in cases where patients pre-

sent with both DR-TB and NTM infections. 

Furthermore, the intrinsic resistance of many NTM species 

to standard antibiotics poses significant challenges. The 

presence of NTM infections during bedaquiline therapy may 

indicate a failure of the immune system to control these op-

portunistic pathogens, particularly in immunocompromised 

patients. Our findings align with previous studies that have 

reported high rates of relapse or reinfection in patients treat-

ed for NTM infections, highlighting the need for vigilant 

monitoring and potential adjustments in therapeutic ap-

proaches. 

The emergence of NTM infections during bedaquiline 

therapy necessitates further research into optimal treatment 

regimens and the mechanisms underlying these co-

infections. Understanding the pharmacokinetics and potential 

interactions between bedaquiline and other anti-

mycobacterial agents is crucial in developing effective treat-

ment strategies. Additionally, as the prevalence of NTM in-

fections continues to rise globally, healthcare providers must 

remain vigilant in recognizing and managing these infections 

in patients undergoing treatment for DR-TB. 

5. Conclusion and Recommendations 

Concerns have been raised about the occurrence of nontu-

berculous mycobacteria (NTM) infections in patients with 

drug-resistant tuberculosis (DR-TB) using bedaquiline-

containing regimens. In our case study, we documented two 

instances of NTM infections, with both patients achieving 

cure. The findings suggest that while bedaquiline shows 

promise in treating DR-TB, its role in managing concurrent 

NTM infections requires careful consideration. The emer-

gence of NTM during treatment may be influenced by fac-

tors such as the pharmacokinetics of bedaquiline and the 

intrinsic resistance of various NTM species. This situation 

necessitates ongoing monitoring and potentially revised 

therapeutic strategies to address these co-infections effec-

tively. 

As the incidence of NTM infections continues to rise 

globally, it is crucial for healthcare providers to remain vigi-

lant in identifying and managing these infections in patients 

undergoing treatment for DR-TB. Future research should 

focus on optimizing treatment regimens that incorporate be-

daquiline while addressing the challenges posed by NTM, 

ultimately aiming to improve patient outcomes in this vul-

nerable population. 

Abbreviation 

BPaLM Bedaquiline, Pretomanid, Linezolid and 

Moxifloxacin 

CF Cystic Fibrosis 

DR-TB Drug- resistant Tuberculosis 

NHIS National Health Insurance Service 

MAB Mycobacterium Abscessus 

MAC Mycobacterium Avium Complex 

NTM Non-tuberculous Mycobacteria 

TB Tuberculosis 
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