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ABSTRACT

The Mycobacterium abscessus complex (MABC) includes non-tuberculous mycobacteria that are widely distributed and clinically significant. 
Similar to tuberculosis, MABC can lead to skin and soft tissue infections and pulmonary diseases. These infections frequently occur in 
outbreaks, particularly among immunocompromised patients or those with preexisting pulmonary conditions. This review examines the 
recent progress in essential areas that define these infections as a significant challenge in medical practice, specifically the diagnostic 
modalities, antibiotic treatment options, and resistance of MABC to antibiotics and biocides.

Keywords: Antibiotic resistance. Diagnosis. Mycobacterium abscessus. Non-tuberculous mycobacteria. Pulmonary infections.

INTRODUCTION

Mycobacterial infections present a significant challenge to 
public health, including infections caused by non-tuberculous 
mycobacteria (NTM)1,2. Among NTM, the Mycobacterium abscessus 
complex (MABC) is one of the most pathogenic rapidly growing 
mycobacteria3,4.

MABC infections often present as chronic lung diseases but can 
also affect the skin, soft tissues, and bones. Disseminated infections 
are common among immunocompromised individuals (Figure 1)5–7, 
such as patients with cystic fibrosis or those undergoing cancer 
treatment. Furthermore, MABC isolates are responsible for a variety 
of infections, particularly in immunocompromised patients (e.g., 
human immunodeficiency virus-infected individuals with low CD4+ 
T-cell counts), resulting in elevated mortality and morbidity rates6,7. 
In addition, MABC infections may coincide with other microbial 
infections, including those caused by various mycobacterial species8–10.

The taxonomic classification of MABC has undergone several 
revisions (Figure 2). It currently comprises three subspecies:  

M. abscessus subsp. abscessus, M. abscessus subsp. bolletii, and 
M. abscessus subsp. massiliense. These subspecies exhibit distinct 
genotypic and phenotypic characteristics, including different 
antibiotic susceptibility profiles11. Accurate identification at the 
subspecies level is crucial because M. abscessus subsp. abscessus 
and M. abscessus subsp. bolletii possess functional erm(41) 
genes, leading to inducible resistance to macrolides, such as 
clarithromycin (CLA). In contrast, M. abscessus subsp. massiliense 
lacks the functional erm(41) gene, making it more susceptible to 
macrolide treatment12,13. The intrinsic resistance of MABC to many 
antibiotics complicates the treatment strategies that can be applied 
for MABC-related infections.

MABC infections are prevalent worldwide. Due to the ability 
of MABC to survive in various environments and adhere to 
diverse surfaces, leading to biofilm formation, these infections are 
commonly acquired in natural or healthcare settings2,5,14. Therefore, 
significant concern exists regarding outbreaks15,16, particularly for 
procedures involving parenteral drugs, surgical instruments, or 
contaminated solutions15–17. 

To enhance our understanding of infections caused by MABC, 
in this integrative review, we synthesize and critically analyze 
recent MABC-related advances, focusing on key aspects that 
contribute to the recognition of MABC as a major challenge in 
clinical practice, including the current diagnostic approaches, 
available antimicrobial therapies, and mechanisms of resistance 
to antibiotics and biocides.

https://orcid.org/0000-0002-2174-5058
https://www.facebook.com/rsbmtoficial/
https://sbmt.org.br/
https://www.instagram.com/rsbmt_oficial/
https://twitter.com/rsbmt_oficial
https://orcid.org/0000-0002-0317-9179
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/


www.scielo.br/rsbmt  I  www.rsbmt.org.br2

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus

FIGURE 1: Main clinical manifestations caused by the Mycobacterium abscessus complex.

FIGURE 2: Classification of the MABC over a 65-year timeline. MABC: Mycobacterium abscessus complex.

METHODS

For this integrative literature review, the following 
methodological steps were employed: (1) formulation of the 
research question: What recent advances related to the MABC in 
diagnosis, treatment, and antimicrobial resistance have contributed 
to its recognition as a major challenge in clinical practice?, (2) 
definition of inclusion and exclusion criteria, (3) systematic 
literature search, (4) study selection, (5) data extraction and 
analysis, and (6) synthesis and presentation of results.

The literature search was performed in the PubMed/MEDLINE, 
Scopus, Web of Science, SciELO, and LILACS databases using 
descriptors combined with the Boolean operators “AND” and 
“OR.” This review included full-text studies published in English, 
Portuguese, and Spanish. Duplicate studies, reports with insufficient 
data, conference abstracts, Letters to the Editor, and any such items 
that did not address the research question were excluded.

The selection process was conducted in two stages: initial 
screening of titles and abstracts, followed by full-text reading 
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of eligible articles. This study analyzed the collected data in a 
descriptive and interpretative manner, allowing the identification 
of trends, knowledge gaps, and challenges related to the 
management of MABC-related infections. This review synthesizes 
the results of our literature search and organizes them into the 
three main thematic categories of diagnosis, treatment, and 
antibiotic and biocide resistance.

DIAGNOSIS

The diagnosis of MABC-related lung disease involves 
the integration of clinical assessment, medical imaging, and 
microbiological findings (Table 1). The American Thoracic 
Society and Infectious Diseases Society of America guidelines for 
diagnosing pulmonary NTM infections mandate a minimum of two 
positive sputum cultures collected on different occasions. Given 
the ubiquitous presence of NTM in the environment, meticulous 
assessment is necessary to detect MABC in sputum. However, a 
single positive culture from a lower respiratory tract specimen, such 
as a bronchial lavage or washing, is satisfactory for diagnosis18.

As a diagnosis based solely on clinical and imaging 
characteristics is not sufficient for initiating treatment5,19, we 
address standard laboratory diagnostic methods. MABC infections 
can be diagnosed using several phenotypic tools, such as 
microscopy, culture, and biochemical tests, as well as via genotypic 
(molecular) techniques, which enable the precise identification of 
MABC species7,20,21.

•	 Phenotypic diagnosis

Smear microscopy is a fundamental diagnostic tool for 
mycobacterial infections and is routinely used in most laboratories. 
This technique is simple, fast, and cost-effective. However, its 
sensitivity is limited, and it cannot distinguish between species 
of acid-fast bacilli22.

Although mycobacterial culture requires higher biosafety 
standards and longer processing times, its specificity and 
sensitivity are superior to those of microscopy23,24. Cultures are 
typically conducted on solid media, such as Ogawa–Kudoh and 
Löwenstein–Jensen, or in liquid media, such as Middlebrook 

7H9, often using the semi-automated BACTEC MGIT® system 
(BD, USA). MABC bacterial growth is generally detectable within 
approximately 7 days on solid media and as early as 5 days in 
liquid culture systems5,25.

Phenotypic characteristics, including growth rate and pigment 
production, offer an initial method for identifying MABC in bacterial 
isolates. The literature describes MABC species based on their rapid 
growth and lack of pigment production. Biochemical assays serve 
as alternative diagnostic tools in clinical laboratories with limited 
resources or a lack of molecular identification capabilities. MABC 
tests typically show positive results for arylsulfatase production, 
growth on MacConkey agar (supplemented with crystal violet 
and 5% NaCl), and citrate utilization26. However, combining 
phenotypic methods with genotypic (molecular) diagnostics or 
mass spectrometry-based techniques is highly recommended.

•	 Genotypic (molecular) diagnosis

Line probe assay: The line probe assay (LPA) relies on reverse 
hybridization and uses DNA probes attached to a nitrocellulose 
membrane that hybridizes with specific regions of mycobacterial 
species27. A commonly employed LPA assay involves amplification 
of the 23S rRNA gene region, which can be used to identify up to 
27 NTM species in culture. An alternative iteration of this assay can 
assist in directly identifying 20 NTM species in patient specimens28.

Another method for the rapid identification of mycobacteria 
involves an oligochromatographic assay that relies on amplifying 
the 16S rRNA fragment and the spacer region of the 16S-23S 
rDNA gene. This assay combines double reverse hybridization 
with probes linked to colloidal gold. The LPA can be conducted on 
bacterial cultures and typically takes approximately 3 h, including 
DNA extraction, to yield results29–31.

Polymerase chain reaction and gene sequencing: In recent 
decades, nucleic acid amplification-based techniques, such as 
polymerase chain reaction (PCR) and DNA sequencing, have 
become essential tools for clinical mycobacteriology laboratories. 
These genotypic methods are faster and more accurate than the 
phenotypic methods22,32,33.

TABLE 1: American Thoracic Society Criteria for non-tuberculous mycobacteria lung disease diagnosis.

Findings categorya Diagnosis criteria

Clinical
Symptoms as cough (most prevalent symptom), sputum production, fatigue, malaise, dyspnea, fever, hemoptysis, chest pain, and weight loss;
AND
Appropriate exclusion of other diagnoses, such as tuberculosis and lung malignancy.

Medical imaging
Chest radiography showing nodular or cavitary opacities;
OR
High-resolution computed tomography showing multifocal bronchiectasis with multiple small nodules.

Microbiological

For sputum, positive culture results from at least two separate expectorated samples. Repeated sputum acid-fast bacilli smears and cultures are 
recommended if the results from the first sputum are not enough to diagnosis;
OR
For bronchial wash/lavage, positive culture result from at least one sample;
OR
For a biopsy, positive culture is associated with mycobacterial histopathologic features (granulomatous inflammation or acid-fast bacilli). In 
the absence of positive culture, besides mycobacterial histopathologic features, it is necessary to be associated with one or more sputum or 
bronchial washings that are culture positive.

aTable adapted from Griffith et al, 20075. 
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Restriction enzyme pattern analysis (PRA) is a common 
method for identifying NTM species. This technique relies on PCR 
amplification of a 439-bp fragment of the hsp65 gene, followed by 
digestion of the amplified product using BstEII and HaeIII restriction 
enzymes34. PRA is a relatively fast and inexpensive method. 
However, certain species exhibit indistinguishable or highly similar 
patterns, which complicates species differentiation. Currently, no 
established standards exist for differentiating species using PRA. 
Hence, additional tests are required to validate the results35,36.

MABC subspecies can be distinguished by identifying the 
erm(41) and mass genes through conventional PCR amplification. 
The erm(41) gene is 673 bp in M. abscessus subsp. abscessus and  
M. abscessus subsp. bolletii isolates and 397 bp in M. abscessus 
subsp. massiliense isolates37. In contrast, the mass_3210 gene is 310 
bp in M. abscessus subsp. abscessus and M. abscessus subsp. bolletii 
isolates, and 1,145 bp in M. abscessus subsp. massiliense isolates38.

Moreover, utilizing DNA sequencing to analyze additional 
genes such as the 16S rRNA, rpoB, hsp65, secA, sodA, and ITS regions 
provides sensitive and accurate MABC identification39–41. However, 
sequencing a single gene lacks sufficient discriminatory power due 
to horizontal gene transfer among subspecies42. Although DNA 
sequencing is a highly sensitive technique for diagnosing MABC, 
numerous clinical laboratories lack the resources for performing 
routine sequencing43.

Considering the differences among MABC subspecies, 
especially their antibiotic susceptibilities, methods that can identify 
these subspecies are essential for the accurate treatment of these 
infections.

Matrix-assisted laser desorption/ionization–time of flight 
mass spectrometry: Matrix-assisted laser desorption/ionization–
time of flight mass spectrometry (MALDI-TOF MS) is a valuable 
tool for identifying MABC in clinical laboratories44. Although 
this technique is highly accurate in distinguishing NTM species, 
differentiating among MABC subspecies is challenging because 
of their genetic45. Recent research has shown that combining 
machine learning algorithms with MALDI-TOF MS protein spectra 
can greatly improve subspecies-level identification46.

In conclusion, to diagnose MABC infections, a combination of 
clinical assessments, imaging examinations, and microbiological 
procedures is required to ensure diagnostic accuracy. Although 
phenotypic tools are crucial, genotypic (molecular) methods 
have significantly improved the diagnostic accuracy47. The 
advent of MALDI-TOF MS and machine learning technologies 
has improved the prompt identification of MABC subspecies and 
has facilitated appropriate treatment decisions. Considering the 
clinical significance of accurate MABC infection classification, 
incorporating advanced diagnostic strategies is essential for 
enhancing patient care and treatment results.

TREATMENT

MABC infections necessitate extended treatment (>12 months) 
and the utilization of a minimum of three antibiotics guided by 
in vitro susceptibility19. Prolonged multitherapy increases the 
risk of adverse effects or toxicity and poses significant treatment 
adherence challenges48,49. Macrolides, including CLA, azithromycin, 
and erythromycin, are the primary antibiotics for treating MABC 
infections and are often combined with parenteral agents such 
as amikacin, imipenem, cefoxitin, or tigecycline. Additionally, oral 

antibiotics, including linezolid, trimethoprim-sulfamethoxazole, 
clofazimine, certain quinolones (ciprofloxacin and moxifloxacin), 
and tetracycline derivatives (doxycycline) may be administered19. 
Unfortunately, multidrug treatment may be inadequate for certain 
MABC infection sites, such as the lungs and skin. In these cases, 
the concomitant management of lesions includes surgical excision 
of necrotic tissue or drainage of abscesses50.

Although multidrug therapy is effective in most cases, high 
antibiotic resistance rates, particularly CLA resistance, are directly 
associated with therapeutic failure51–53. Contrastingly, low in 
vitro resistance rates (<4%) to amikacin have been observed in  
M. abscessus subsp. abscessus and M. abscessus subsp. massiliense 
isolates54. However, amikacin is an intravenous antibiotic with 
numerous adverse effects that hamper its use in clinical practice. 
A previous study showed that amikacin treatment had to be 
discontinued or adjusted in 51% of patients48. As an alternative, 
inhaled amikacin has been introduced to treat MABC infections; 
the inhaled form reduces the adverse effects of amikacin and 
increases its antimicrobial efficacy49.

A study assessing the therapeutic response in patients with 
MABC infection revealed that the percentage of MABC-infected 
patients who did not respond to treatment was nearly 12 times 
greater than that of other NTM species-infected patients55. 
Furthermore, the treatment response of patients with lung 
infections induced by M. abscessus subsp. abscessus was poorer 
than that of patients with multidrug-resistant tuberculosis (TB), 
akin to that of patients with extensively resistant TB56.

Therefore, new therapeutic alternatives are urgently required 
to enhance the efficacy of MABC treatment. Studies have 
shown the effectiveness of novel antibiotics such as rifabutin, 
clofazimine, bedaquiline, and tedizolid against MABC57–59. 
Specifically, rifabutin has demonstrated potent bactericidal 
activity against isolates from various MABC subspecies, including 
those resistant to CLA57,60. Even though these antibiotics are 
potential treatment options for MABC, several studies have 
highlighted their limitations. A recent study investigating the 
mechanisms of action of clofazimine and bedaquiline revealed 
cross-resistance to these antibiotics61. Furthermore, evaluation 
of in vitro bedaquiline susceptibility in MABC samples indicated 
a resistance rate of approximately 20%62.

Numerous clinical trials worldwide have assessed the efficacy 
of different compounds for managing MABC infections63. A phase 
III clinical cohort study examined various antibiotic combinations, 
including amikacin, tigecycline, imipenem, cefoxitin, azithromycin, 
CLA, clofazimine, ethambutol, linezolid, cotrimoxazole, doxycycline, 
moxifloxacin, bedaquiline, and rifabutin, in patients with lung 
disease caused by MABC subspecies to enhance treatment 
outcomes and reduce toxicity63. Moreover, a preclinical mouse 
model infected with MABC demonstrated that a combination of 
clofazimine and bedaquiline was the most effective for reducing 
the MABC burden in organs such as the lungs, spleen, and liver64. 
Another study revealed that a novel therapy employing apoptotic 
body-like liposomes (ABL/PI5P) enhanced bacterial clearance and 
reduced inflammation by boosting the macrophage response. 
When combined with amikacin, this approach improved infection 
control; thus, it is a promising strategy for treating infections 
caused by multidrug-resistant M. abscessus65.

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus
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ANTIBIOTIC AND BIOCIDE RESISTANCE

Drug resistance is a highly significant phenomenon in MABC 
infections because of its correlation with elevated treatment 
failure6. Another crucial aspect of MABC infection treatment is 
the varying susceptibility profiles of MABC subspecies, particularly 
to CLA.

The MABC exhibits high rates of intrinsic and acquired 
resistance to multiple antibiotics60,66–72. Regarding intrinsic 
resistance, the barriers include physical (size exclusion) and 
chemical (hydrophobic) factors, drug export mechanisms, 
enzymes that can modify drugs or target enzymes, and genetic 
variations in the target genes (Figure 3)73,74. Furthermore, some 
MABC molecular bases may confer both intrinsic and acquired 
resistance to several antibiotic classes, including anti-tuberculosis 
drugs, fluoroquinolones, aminoglycosides, beta-lactams, and 
macrolides66,68–70,75. Herein, we emphasize the genotypes associated 
with CLA resistance, as CLA is the most vital antibiotic for treating 
MABC infections.

Mutations in conserved genes are commonly linked to 
susceptibility or antibiotic resistance genotypes66,68–70. In this 
context, MABC exhibits resistance to anti-TB drugs, such as 
rifampicin and isoniazid76. Intrinsic resistance to rifampicin is 
associated with the presence of the arr (ADP-ribosyltransferase) 
gene70. Intracellular enzymes that acetylate and inactivate 
antibiotics confer intrinsic resistance to isoniazid67. Among these, 
MABC subspecies demonstrate high levels of acquired resistance to 
ethambutol, often due to mutations in the conserved ethambutol 
resistance-determining regions of embB66.

Despite its intrinsic resistance to rifampicin, studies have shown 
promising activity of rifabutin, a close derivative of rifampicin, 
against MABC57,60. The activity of rifabutin against MABC isolates 
can be explained by the fact that unlike rifampicin, rifabutin is not 
inactivated by ADP-ribosyltransferase77,78.

A prior study revealed that an alanine residue at position 83 of 
gyrA (Ala-83) contributes to the intrinsic fluoroquinolone resistance 
of MABC. Acquired resistance is associated with mutations in gyrB 
at positions 426, 447, and 464, which encode asparagine (Asp-
426), arginine (Arg-447), and asparagine (Asn-464), respectively68.

FIGURE 3: Mechanisms of antibiotic resistance in the MABC. (1) β-lactam inactivation due to hydrolysis by the BlaMab enzyme. 
(2) Aminoglycoside resistance related to enzymatic modifications (AAC2' and Eis2) or mutations in the 16S rRNA and rpsL 
genes. (3) Fluoroquinolone resistance determined by mutations in QRDRs (quinolone resistance-determining regions within 
the gyrA and gyrB subunits of DNA gyrase). (4) Resistance to anti-TB drugs (ethambutol, rifampin, or isoniazid) associated 
with mutations in the conserved ERDR (ethambutol resistance-determining region) of the embB gene, the presence of an arr 
(ADP-ribosyltransferase) gene, and intracellular enzymes that acetylate and inactivate antibiotics. (5) Macrolide resistance 
conferred by point mutations in rrl (23S rRNA) and the presence of erm(41), which induces resistance to these antibiotics. 
(6) Efflux pumps mechanism that can export different antibiotics out of the cell, leading to prolonged bacterial exposure 
to subinhibitory antibiotic concentrations. MFS: major facilitator superfamily; ABC: ATP-binding cassette; RND: resistance 
nodulation division; TB: tuberculosis; PBPs: Penicillin-Binding Proteins.
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The primary mechanism of aminoglycoside resistance in MABC 
involves mutations in the 16S rRNA and rpsL genes, which account 
for approximately 90% of acquired aminoglycoside resistance 
cases. Mutations, such as the adenine to guanine substitution at 
position 1408 (A1408G) within the 16S rRNA gene, are linked to 
high acquired resistance levels to kanamycin, amikacin, gentamicin, 
and tobramycin in clinical MABC isolates69. In addition to these 
mutations, modifying enzymes such as AAC(2') and Eis contribute 
to intrinsic aminoglycoside resistance. It has been proposed that 
deletion of the aac(2’) and eis2 genes, which encode the AAC(2') 
and Eis2 enzymes, respectively, is associated with increased 
susceptibility of MABC isolates to aminoglycosides75.

MABC isolates also exhibit inherent resistance to β-lactams. 
The literature identifies the β-lactamase BlaMab as the primary 
determinant of β-lactam resistance in MABC. One approach to 
broaden the range of β-lactam antibiotics is through the utilization 
of β-lactamase inhibitors, including avibactam, relebactam, and 
vaborbactam71,72,79.

Molecular bases related to macrolide resistance: Macrolides 
constitute an antibiotic class distinguished by a structure 
that includes amino sugars and/or neutral sugar components 
connected to a lactone ring, producing macrolides with 12-, 
14-, 15-, or 16-membered rings via glycosidic linkages. Their 
mechanism of action involves binding to the 50S ribosomal subunit 
in bacteria, inhibiting protein synthesis73,80.

MABC has two primary predictive genotypes for CLA resistance: 
erm(41), which confers induced resistance81, and a point mutation 
in rrl (23S rRNA), which confers acquired resistance82. With a highly 
conserved genome, a methylase encoded by erm(41) inhibits 
macrolides from binding to the active site of the 50S ribosomal 
subunit. The erm(41) gene leads to isolates that are initially 
susceptible to macrolides in in vitro tests; however, prolonged 
exposure induces resistance to CLA53,83.

Patients infected with M. abscessus subsp. massiliense typically 
exhibit a positive response to macrolide treatment because of 
erm(41) inactivity, which is characterized by a 2–276 bp deletion. 
For this subspecies, previous studies showed no induction of CLA 
resistance. In general, M. abscessus subsp. abscessus presents 
induced resistance to CLA due to the presence of an active 
erm(41) gene (sequevar T28). However, some strains show a 
thymine-to-cytosine polymorphism at the 28th nucleotide of 
erm(41), which renders the gene inactive (sequevar C28). Patients 
infected with M. abscessus subsp. bolletii isolates do not respond 
well to treatment because they have the active erm(41) gene form 
(sequevar T28)13,53,81.

Expression of the erm(41) gene provides MABC with inherent 
resistance to macrolides such as CLA, erythromycin, and 
azithromycin53,81,83. Identification of erm(41) and its association 
with inducible CLA resistance has elucidated the ineffectiveness of 
macrolides in treating MABC infections and aided in interpreting 
the inaccurate outcomes of susceptibility tests53.

Another gene associated with CLA resistance is rrl, which 
is responsible for encoding the peptidyl transferase domain of 
the 23S rRNA gene53,82. Point mutations at positions A2058 and 
A2059 in these regions—involving adenine to cytosine, adenine to 
thymine, or adenine to guanine substitutions—have been linked 
to CLA resistance81,82. Consequently, clinical instances of treatment 
failure due to mutations in rrl are frequently encountered81.

Although the T28 sequevar is associated with induced 
resistance to CLA, a study conducted on MABC strains from Brazil 
and Portugal revealed that only three strains exhibited induced 
resistance. These included two from M. abscessus subsp. abscessus 
and one from M. abscessus subsp. bolletii out of ten strains 
tested with the T28 sequevar. These findings imply that the T28 
polymorphism in erm(41) may not be the sole factor contributing 
to the CLA-induced resistance in MABC strains84.

In MABC, the mycobacterial transcriptional regulator WhiB7 
regulates stress responses and antibiotic resistance by regulating 
the expression of erm(41) and eis2, thereby enhancing resistance. 
Deletion of whiB7 increases the susceptibility to various antibiotics, 
except rifampin and isoniazid73.

Efflux pumps: The efflux mechanism is the primary contributor 
to antibiotic resistance in mycobacteria. This mechanism expels 
toxic substances from within cells through cellular membrane 
proteins known as efflux pumps.

Although efflux is linked to low antibiotic resistance levels in 
MABC, prolonged exposure to antibiotics at subtherapeutic doses 
can lead to high resistance levels due to mutations in antibiotic 
targets85. Efflux pumps can be specific to a single substrate or 
transport various compounds, including antibiotics from different 
therapeutic classes. The transportation of multiple compounds is 
associated with the emergence of multidrug resistance86.

Efflux in mycobacteria is an intrinsic mechanism of antibiotic 
resistance; however, limited research exists on the efflux pumps in 
MABC84,87,88. High antibiotic resistance levels in MABC can be acquired 
through efflux mechanisms, particularly those involving mycobacterial 
membrane protein large (MmpL)89, a member of the resistance-
nodulation-division transporter family, and multidrug-resistant efflux 
pumps, which facilitate the transport of various compounds90.

MABC also harbors efflux pumps from the major facilitator 
superfamily (MFS), which export various substrates. Among these, 
orthologs of efflux pumps encoded by M. avium85 and the MFS efflux 
pump Tap91 have been identified in other mycobacteria, including 
M. tuberculosis, M. bovis, and M. fortuitum92,93. Additionally, efflux 
pumps of the ATP-binding cassette family, which are responsible 
for antibiotic efflux86, are encoded by MABC94.

Resistance to biocides: MABC members exhibit high resistance and 
tolerance to various biocides (Table 2), including glutaraldehyde95–100, 
o-phthalaldehyde101, peracetic acid98,102, quaternary ammonium 
compounds98,103–105, povidone-iodine106, and chlorhexidine107,108. 

Studies have consistently shown that MABC is resistant to 
glutaraldehyde even after prolonged exposure95–97,99. An evaluation 
of endoscope cleaning and disinfection procedures revealed that, 
while glutaraldehyde reduced the mycobacterial load, some cells 
remained viable post-treatment97. Post-surgical infections associated 
with inadequate disinfection using 2% glutaraldehyde underscore 
the need for enhanced sterilization protocols95,96,99. The absence of 
standardized cleaning methods and quality control of glutaraldehyde 
solutions contributes to persistent MABC contamination95,96,98,99. 
Given these challenges, alternative biocides like o-phthalaldehyde 
and peracetic acid have demonstrated superior efficacy. Studies 
have indicated that o-phthalaldehyde (0.3%) eliminates MABC 
within 5 min, whereas peracetic acid (0.15%) successfully eradicates 
M. abscessus subsp. bolletii from endoscopes98.

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus
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TABLE 2: Biocides mechanism of action.

Chemical compound Mechanism of action Reference

Glutaraldehyde Alteration of RNA, DNA, and protein synthesis. 100

Ortho-phthalaldehyde Interaction with amino acids and proteins. 101

Peracetic acid Oxidation and denaturation of proteins and lipids, leading to cellular membrane disorganization. 102

Quaternary ammonium compounds Alteration of cellular membrane permeability. 105

Povidone-iodine Change in protein and nucleic acid structure and synthesis. 106

Chlorhexidine Destruction of the microbial cell membrane. 108

Quaternary ammonium compounds exhibit limited efficacy, 
as certain MABC isolates survive up to 24 h of exposure103. 
Similarly, MABC isolates display resistance to povidone-iodine 
and chlorhexidine. M. abscessus subsp. abscessus and M. abscessus 
subsp. massiliense demonstrate high resistance to chlorhexidine107.

Additionally, unconventional disinfection methods including 
the use of chlorine109, acetic acid110, and ultraviolet-C light111 have 
been investigated. Research has indicated that MABC is more 
resistant to chlorine than M. tuberculosis109, whereas acetic acid 
(6%, 30 min)110 and ultraviolet-C light (5 min at a distance of 3 
m) effectively deactivate MABC111. These results emphasize the 
need for enhanced disinfection approaches to manage MABC-
associated infections.

The biocide resistance exhibited by MABC has important 
practical implications for infection control, outbreak prevention, 
and healthcare practices. Such resistance compromises the 
efficacy of widely used disinfectants and antiseptics in healthcare 
settings. Consequently, these agents promote the persistence 
of microorganisms on surfaces, medical equipment, and other 
hospital-related materials, as well as in water systems. Accordingly, 
the risk of cross-transmission and outbreaks increases, particularly 
in units that perform invasive procedures or provide care to 
immunocompromised patients112–116.

Therefore, it is essential to continuously review and monitor 
cleaning, disinfection, and sterilization protocols. This process 
ensures the careful selection of biocides with proven activity 
against MABC and the use of appropriate concentrations and 
contact times. Not all routinely used antiseptics are effective against 
MABC, highlighting the importance of validating antisepsis and 
disinfection protocols, particularly in hospital environments and 
during invasive procedures. These findings underscore the need 
for staff training, rigorous healthcare surveillance, and adoption 
of alternative or combined strategies to prevent outbreaks112–116.

FINAL CONSIDERATIONS

MABC is one of the most pathogenic and rapidly growing 
mycobacterial species worldwide. It causes severe infections that 
remain particularly difficult to diagnose and treat, especially in 
immunocompromised patients and in individuals with underlying 
lung diseases. Advances in taxonomy have improved species and 
subspecies discrimination. However, clinically relevant differences 
in antimicrobial susceptibility among MABC subspecies, together 
with inducible and constitutive macrolide resistance mediated 

by erm(41), continue to complicate therapeutic decision-making 
and significantly limit effective treatment options. Slow culture-
based methods and limited access to advanced molecular tools 
have hindered current diagnostic approaches, leading to delays in 
appropriate therapy. Therapeutic management remains suboptimal 
because of the intrinsic resistance to multiple antibiotic classes, 
frequent drug-related toxicity, and need for prolonged multidrug 
regimens. Increasing evidence of tolerance and resistance to 
commonly used biocides underline the difficulty of controlling 
MABC in clinical and environmental settings. These factors 
reinforce the urgent need to develop and implement rapid and 
accurate diagnostic techniques, standardized susceptibility testing, 
and novel therapeutic and preventive strategies. Addressing these 
challenges is critical for improving patient outcomes and reducing 
the burden of MABC infections.

ACKNOWLEDGMENTS

Not applicable.

AUTHOR’S CONTRIBUTIONS

AJR: Conceptualization, Data curation, Investigation, 
Methodology, Visualization, Writhing-original draft, Writing – 
review & editing; MAAG: Data curation, Investigation, Methodology, 
Writhing-original draft; MQS: Data curation, Investigation, 
Methodology, Writhing-original draft, Writing – review & editing; 
JSV: Conceptualization, Data curation, Methodology, Writhing-
original draft, Writing – review & editing; IBR: Methodology, 
Supervision, Writhing-original draft, Writing – review & editing; 
PEAS: Methodology, Project administration, Supervision

REFERENCES

1.	 Victoria L, Gupta A, Gómez JL, Robledo J. Mycobacterium abscessus 
complex: A Review of Recent Developments in an Emerging Pathogen. 
Front Cell Infect Microbiol [Internet]. 2021 Apr 26;11. Available from: 
https://www.frontiersin.org/articles/10.3389/fcimb.2021.659997/full

2.	 Aboagye SY, Danso E, Ampah KA, Nakobu Z, Asare P, Otchere ID, et al. 
Isolation of nontuberculous mycobacteria from the environment of 
Ghanian communities where buruli ulcer is endemic. Besser TE, editor. Appl 
Environ Microbiol [Internet]. 2016 Jul [cited 2022 Aug 13];82(14):4320–9. 
Available from: https://doi.org/10.1128/AEM.01002-16

3.	 López-Roa P, Esteban J, Muñoz-Egea M-C. Updated Review on 
the Mechanisms of Pathogenicity in Mycobacterium abscessus, a 
Rapidly Growing Emerging Pathogen. Microorganisms [Internet]. 
2022 Dec 29;11(1):90. Available from: https://www.mdpi.com/2076-
2607/11/1/90

Rev Soc Bras Med Trop ● on line ● Vol.:59 ● (e0354-2025) ● 2026



www.scielo.br/rsbmt  I  www.rsbmt.org.br8

4.	 Benwill JL, Wallace RJ. Mycobacterium abscessus: challenges in 
diagnosis and treatment. Curr Opin Infect Dis [Internet]. 2014 
Dec [cited 2022 Aug 13];27(6):506–10. Available from: https://doi.
org/10.1097/QCO.0000000000000104

5.	 Griffith DE, Aksamit T, Brown-Elliott BA, Catanzaro A, Daley C, Gordin 
F, et al. An Official ATS/IDSA statement: diagnosis, treatment, and 
prevention of nontuberculous mycobacterial diseases. Am J Respir 
Crit Care Med [Internet]. 2007 Feb [cited 2022 Aug 14];175(4): 
367–416. Available from: https://doi.org/10.1164/rccm.200604-571ST

6.	 Sfeir M, Walsh M, Rosa R, Aragon L, Liu SY, Cleary T, et al. 
Mycobacterium abscessus complex infections: a retrospective cohort 
study. Open Forum Infect Dis [Internet]. 2018 Feb [cited 2022 Aug 
14];5(2):ofy022. Available from: https://doi.org/10.1093/ofid/ofy022

7.	 Agizew T, Basotli J, Alexander H, Boyd R, Letsibogo G, Auld A, et al. 
Higher-than-expected prevalence of non-tuberculous mycobacteria 
in HIV setting in Botswana: Implications for diagnostic algorithms 
using Xpert MTB/RIF assay. Hozbor DF, editor. PLoS One [Internet]. 
2017 Dec [cited 2022 Aug 14];12(12):e0189981. Available from: 
https://doi.org/10.1371/journal.pone.0189981

8.	 Adjemian J, Olivier KN, Prevots DR. Epidemiology of pulmonary 
nontuberculous mycobacterial sputum positivity in patients with 
cystic fibrosis in the United States, 2010–2014. Ann Am Thorac Soc 
[Internet]. 2018 Jul [cited 2022 Aug 13];15(7):817–25. Available from: 
https://doi.org/10.1513/AnnalsATS.201709-727OC

9.	 Qvist T, Taylor-Robinson D, Waldmann E, Olesen HV, Hansen CR, 
Mathiesen IH, et al. Comparing the harmful effects of nontuberculous 
mycobacteria and Gram negative bacteria on lung function in 
patients with cystic fibrosis. J Cyst Fibros [Internet]. 2016 May [cited 
2022 Aug 15];15(3):380–5. Available from: https://doi.org/10.1016/j.
jcf.2015.09.007

10.	 Roux A-L, Catherinot E, Ripoll F, Soismier N, Macheras E, Ravilly S, et 
al. Multicenter study of prevalence of nontuberculous mycobacteria 
in patients with cystic fibrosis in France. J Clin Microbiol [Internet]. 
2009 Dec [cited 2022 Aug 13];47(12):4124–8. Available from:  
https://doi.org/10.1128/JCM.01257-09

11.	 Tortoli E, Kohl TA, Brown-Elliott BA, Trovato A, Leão SC, Garcia 
MJ, et al. Emended description of Mycobacterium abscessus, 
Mycobacterium abscessus subsp. abscessus and Mycobacterium 
abscessus subsp. bolletii and designation of Mycobacterium abscessus 
subsp. massiliense comb. nov. Int J Syst Evol Microbiol [Internet]. 
2016 Nov [cited 2022 Aug 14];66(11):4471–9. Available from:  
https://doi.org/10.1099/ijsem.0.001376

12.	 Rubio M, March F, Garrigó M, Moreno C, Español M, Coll P. Inducible 
and acquired clarithromycin resistance in the Mycobacterium 
abscessus complex. Floto AR, editor. PLoS One [Internet]. 2015 
Oct [cited 2022 Aug 15];10(10):e0140166. Available from:  
https://doi.org/10.1371/journal.pone.0140166

13.	 Koh W-J, Jeon K, Lee NY, Kim B-J, Kook Y-H, Lee S-H, et al. Clinical 
significance of differentiation of Mycobacterium massiliense from 
Mycobacterium abscessus. Am J Respir Crit Care Med [Internet].  
2011 Feb [cited 2022 Aug 17];183(3):405–10. Available from:  
https://doi.org/10.1164/rccm.201003-0395OC

14.	 Davarpanah M, Azadi D, Shojaei H. Prevalence and molecular 
characterization of non-tuberculous mycobacteria in hospital soil 
and dust of a developing country, Iran. Microbiology [Internet]. 
2019 Dec [cited 2022 Aug 14];165(12):1306–14. Available from:  
https://pubmed.ncbi.nlm.nih.gov/31613207/

15.	 Kothavade RJ, Dhurat RS, Mishra SN, Kothavade UR. Clinical and laboratory 
aspects of the diagnosis and management of cutaneous and subcutaneous 
infections caused by rapidly growing mycobacteria. Eur J Clin Microbiol 
Infect Dis [Internet]. 2013 Feb [cited 2022 Aug 14];32(2):161–88. Available 
from: https://doi.org/10.1007/s10096-012-1766-8

16.	 Liu R, To KKW, Teng JLL, Choi GKY, Mok K-Y, Law K-I, et al. Mycobacterium 
abscessus bacteremia after receipt of intravenous infusate of cytokine-
induced killer cell therapy for body beautification and health boosting. 
Clin Infect Dis [Internet]. 2013 Oct [cited 2022 Aug 15];57(7):981–91. 
Available from: https://doi.org/10.1093/cid/cit443

17.	 Mougari F, Guglielmetti L, Raskine L, Sermet-Gaudelus I, Veziris 
N, Cambau E. Infections caused by Mycobacterium abscessus: 
epidemiology, diagnostic tools and treatment. Expert Rev Anti 
Infect Ther [Internet]. 2016 Dec [cited 2022 Aug 14];14(12):1139–54. 
Available from: https://doi.org/10.1080/14787210.2016.1238304

18.	 Pennington KM, Vu A, Challener D, Rivera CG, Shweta FNU, Zeuli JD, 
et al. Approach to the diagnosis and treatment of non-tuberculous 
mycobacterial disease. J Clin Tuberc Other Mycobact Dis [Internet]. 
2021 Aug;24:100244. Available from: https://linkinghub.elsevier.com/
retrieve/pii/S2405579421000334

19.	 Daley CL, Iaccarino JM, Lange C, Cambau E, Wallace RJ, Andrejak 
C, et al. Treatment of nontuberculous mycobacterial pulmonary 
disease: an official ATS/ERS/ESCMID/IDSA clinical practice guideline. 
Eur Respir J [Internet]. 2020 Jul [cited 2022 Aug 13];56(1):2000535. 
Available from: https://doi.org/10.1183/13993003.00535-2020

20.	 van Ingen J. Microbiological diagnosis of nontuberculous 
mycobacterial pulmonary disease. Clin Chest Med [Internet]. 
2015 Mar [cited 2022 Aug 15];36(1):43–54. Available from:  
https://doi.org/10.1016/j.ccm.2014.11.005

21.	 Kazumi Y, Mitarai S. The evaluation of an identification algorithm for 
Mycobacterium species using the 16S rRNA coding gene and rpoB. Int 
J Mycobacteriology [Internet]. 2012 Mar [cited 2022 Aug 14];1(1):21–
8. Available from: https://doi.org/10.1016/j.ijmyco.2012.01.004

22.	 World Health Organization. Implementing tuberculosis diagnostics: 
Policy framework [Internet]. Geneva: World Health Organization; 
2015 [cited 2022 Aug 14]. 39 p. Available from: https://apps.who.int/
iris/handle/10665/162712

23.	 Brum CB, Ramos DF, Abilleira F de S, Silva ABS, von Groll A, Silva PEA 
da. The BACTEC MGIT(tm) 320 system as a laboratory tool to diagnose 
tuberculosis in a Brazilian hospital with a high prevalence of HIV infection. 
Rev Soc Bras Med Trop [Internet]. 2016 Feb [cited 2022 Aug 14];49(1): 
112–4. Available from: https://doi.org/10.1590/0037-8682-0125-2015

24.	 Chihota VN, Grant AD, Fielding K, Ndibongo B, van Zyl A, Muirhead 
D, et al. Liquid vs. solid culture for tuberculosis: performance and cost 
in a resource-constrained setting. Int J Tuberc Lung Dis [Internet]. 
2010 Aug;14(8):1024–31. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/20626948

25.	 Stephenson D, Perry A, Appleby MR, Lee D, Davison J, Johnston A, 
et al. An evaluation of methods for the isolation of nontuberculous 
mycobacteria from patients with cystic fibrosis, bronchiectasis 
and patients assessed for lung transplantation. BMC Pulm Med 
[Internet]. 2019 Jan [cited 2022 Aug 15];19(1):19. Available from:  
https://doi.org/10.1186/s12890-019-0781-2

26.	 Bhalla GS, Sarao MS, Kalra D, Bandyopadhyay K, John AR. Methods of 
phenotypic identification of non-tuberculous mycobacteria. Pract Lab 
Med [Internet]. 2018 Nov [cited 2022 Aug 14];12:e00107. Available 
from: https://doi.org/10.1016/j.plabm.2018.e00107

27.	 World Health Organization. Molecular line probe assays for rapid 
screening of patients at risk of multidrug-resistant tuberculosis 
(MDR-TB): policy statement [Internet]. Geneva; 2008 Jul [cited 2022 
Aug 14]. Available from: https://stoptb.org/assets/documents/about/
cb/meetings/15/2.08-11 Rolling out diagnostics in the field/2.08-11.2 
Line Probe Assays.pdf

28.	 Hain Lifescience. GenoType Mycobacterium CM VER 2.0 [Internet]. 
2022 [cited 2022 Aug 15]. Available from: https://www.hain-
lifescience.de/en/products/microbiology/mycobacteria/ntm/
genotype-mycobacterium-cm.html

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus



www.scielo.br/rsbmt  I  www.rsbmt.org.br 9

29.	 Quezel-Guerraz NM, Arriaza MM, Ávila JAC, Sánchez-Yebra Romera 
WE, Martínez-Lirola MJ. Evaluation of the Speed-oligo® Mycobacteria 
assay for identification of Mycobacterium spp. from fresh liquid and 
solid cultures of human clinical samples. Diagn Microbiol Infect Dis 
[Internet]. 2010 Oct [cited 2022 Aug 14];68(2):123–31. Available from: 
https://doi.org/10.1016/j.diagmicrobio.2010.06.006

30.	 Ramis IB, Cnockaert M, Von Groll A, Mathys V, Simon A, Tortoli E, 
et al. Evaluation of the Speed-Oligo Mycobacteria assay for the 
identification of nontuberculous mycobacteria. J Med Microbiol 
[Internet]. 2015 Mar 1 [cited 2022 Aug 14];64(3):283–7. Available 
from: https://doi.org/10.1099/jmm.0.000025

31.	 Vircell. Speed-oligo® Quick Visual Oligochromatography [Internet]. 
Granada; 2015 [cited 2022 Aug 14]. Available from: https://en.vircell.
com/media/filer_public/41/86/4186de06-b260-42ee-a931-
8e17f200f6cc/new_speed-oligo_cassette_en_042015.pdf

32.	 Gupta S, Bandyopadhyay D, Paine SK, Gupta S, Banerjee S, Bhattacharya 
S, et al. Rapid identification of Mycobacterium species with the aid 
of multiplex polymerase chain reaction (PCR) from clinical isolates. 
Open Microbiol J [Internet]. 2010 Oct [cited 2022 Aug 14];4:93–7. 
Available from: https://doi.org/10.2174/1874285801004010093

33.	 Moon SH, Kim EJ, Tomono J, Miyamoto S, Mitarai S, Kim DW, et 
al. Detection of Mycobacterium tuberculosis complex in sputum 
specimens using a loop-mediated isothermal amplification assay 
in Korea. J Med Microbiol [Internet]. 2015 Nov [cited 2022 Aug 
14];64(11):1335–40. Available from: https://doi.org/10.1099/
jmm.0.000164

34.	 Telenti A, Marchesi F, Balz M, Bally F, Böttger EC, Bodmer T. Rapid 
identification of mycobacteria to the species level by polymerase 
chain reaction and restriction enzyme analysis. J Clin Microbiol 
[Internet]. 1993 Feb [cited 2022 Aug 15];31(2):175–8. Available from: 
https://doi.org/10.1128/jcm.31.2.175-178.1993

35.	 Liu H, Lian L, Jiang Y, Huang M, Tan Y, Zhao X, et al. Identification 
of species of nontuberculous mycobacteria clinical isolates 
from 8 provinces of China. Biomed Res Int [Internet]. 2016 
Nov [cited 2022 Aug 15];2016:2153910. Available from:  
https://doi.org/10.1155/2016/2153910

36.	 Sajduda A, Martin A, Portaels F, Palomino JC. hsp65 PCR-restriction 
analysis (PRA) with capillary electrophoresis in comparison to three 
other methods for identification of Mycobacterium species. J Microbiol 
Methods [Internet]. 2010 Feb [cited 2022 Aug 14];80(2):190–7. 
Available from: https://doi.org/10.1016/j.mimet.2009.12.012

37.	 Carvalho NFG de, Pavan F, Sato DN, Leite CQF, Arbeit RD, Chimara 
E. Genetic correlates of clarithromycin susceptibility among isolates 
of the Mycobacterium abscessus group and the potential clinical 
applicability of a PCR-based analysis of erm(41). J Antimicrob 
Chemother [Internet]. 2018 Apr [cited 2022 Aug 14];73(4):862–6. 
Available from: https://doi.org/10.1093/jac/dkx476

38.	 Chae H, Han SJ, Kim S-Y, Ki C-S, Huh HJ, Yong D, et al. Development 
of a one-step multiplex PCR assay for differential detection of major 
Mycobacterium species. Land GA, editor. J Clin Microbiol [Internet]. 
2017 Sep [cited 2022 Aug 14];55(9):2736–51. Available from:  
https://doi.org/10.1128/JCM.00549-17

39.	 Davari M, Irandoost M, Sakhaee F, Vaziri F, Sepahi AA, Jamnani FR, et 
al. Genetic diversity and prevalence of nontuberculous mycobacteria 
isolated from clinical samples in Tehran, Iran. Microb Drug Resist 
[Internet]. 2019 Mar [cited 2022 Aug 14];25(2):264–70. Available from: 
https://doi.org/10.1089/mdr.2018.0150

40.	 Yoshida S, Tsuyuguchi K, Suzuki K, Tomita M, Okada M, Shimada R, 
et al. Rapid identification of strains belonging to the Mycobacterium 
abscessus group through erm(41) gene pyrosequencing. Diagn 
Microbiol Infect Dis [Internet]. 2014 Jul [cited 2022 Aug 15];79(3):331–
6. Available from: https://doi.org/10.1016/j.diagmicrobio.2014.04.001

41.	 Choi G-E, Chang CL, Whang J, Kim H-J, Kwon OJ, Koh W-J, et al. 
Efficient differentiation of Mycobacterium abscessus complex isolates 
to the species level by a novel PCR-based variable-number tandem-
repeat assay. J Clin Microbiol [Internet]. 2011 Mar [cited 2022 Aug 
15];49(3):1107–9. Available from: https://doi.org/10.1128/JCM.02318-10

42.	 Jeong B-H, Kim S-Y, Jeon K, Huh HJ, Ki C-S, Lee NY, et al. The first 
Korean case of nontuberculous mycobacterial lung disease caused 
by Mycobacterium abscessus subspecies bolletii in a patient with 
bronchiectasis. Tuberc Respir Dis (Seoul) [Internet]. 2014 Jan [cited 
2022 Aug 15];76(1):30. Available from: https://doi.org/10.4046/
trd.2014.76.1.30

43.	 Buckwalter SP, Olson SL, Connelly BJ, Lucas BC, Rodning AA, Walchak RC, 
et al. Evaluation of Matrix-Assisted Laser Desorption Ionization−Time of 
Flight Mass Spectrometry for Identification of Mycobacterium species, 
Nocardia species, and Other Aerobic Actinomycetes. Forbes BA, editor. 
J Clin Microbiol [Internet]. 2016 Feb [cited 2022 Aug 14];54(2):376–84. 
Available from: https://doi.org/10.1128/JCM.02128-15

44.	 Alcolea-Medina A, Fernandez MTC, Montiel N, García MPL, Sevilla 
CD, North N, et al. An improved simple method for the identification 
of Mycobacteria by MALDI-TOF MS (Matrix-Assisted Laser 
Desorption- Ionization mass spectrometry). Sci Rep [Internet]. 2019 
Dec 27;9(1):20216. Available from: https://www.nature.com/articles/
s41598-019-56604-7

45.	 Takei S, Teramoto K, Sekiguchi Y, Ihara H, Tohya M, Iwamoto S, et al. 
Identification of Mycobacterium abscessus using the peaks of ribosomal 
protein L29, L30 and hemophore-related protein by MALDI-MS 
proteotyping. Sci Rep [Internet]. 2024 May 16;14(1):11187. Available 
from: https://www.nature.com/articles/s41598-024-61549-7

46.	 Rodríguez-Temporal D, Herrera L, Alcaide F, Domingo D, Héry-
Arnaud G, van Ingen J, et al. Identification of Mycobacterium abscessus 
Subspecies by MALDI-TOF Mass Spectrometry and Machine Learning. 
Miller MB, editor. J Clin Microbiol [Internet]. 2023 Jan 26;61(1). Available 
from: https://journals.asm.org/doi/10.1128/jcm.01110-22

47.	 Neves YC das, Reis AJ, Rodrigues MA, Chimara E, da Silva Lourenço MC, 
Fountain J, et al. Detection of Mtb and NTM: preclinical validation of a 
new asymmetric PCR-binary deoxyribozyme sensor assay. Lamichhane 
G, editor. Microbiol Spectr [Internet]. 2024 Jun 4;12(6). Available from: 
https://journals.asm.org/doi/10.1128/spectrum.03506-23

48.	 Novosad SA, Beekmann SE, Polgreen PM, Mackey K, Winthrop KL. 
Treatment of Mycobacterium abscessus infection. Emerg Infect Dis 
[Internet]. 2016 Mar [cited 2022 Jun 22];22(3):511–4. Available from: 
https://doi.org/10.3201/eid2203.150828

49.	 Kang N, Jeon K, Kim H, Kwon OJ, Huh HJ, Lee NY, et al. Outcomes of 
inhaled amikacin-containing multidrug regimens for Mycobacterium 
abscessus pulmonary disease. Chest [Internet]. 2021 Aug [cited 2022 
Jun 22];160(2):436–45. Available from: https://doi.org/10.1016/j.
chest.2021.02.025

50.	 Cai SS, Chopra K, Lifchez SD. Management of Mycobacterium 
abscessus infection after medical tourism in cosmetic surgery and 
a review of literature. Ann Plast Surg [Internet]. 2016 Dec [cited 
2022 Aug 14];77(6):678–82. Available from: https://doi.org/10.1097/
SAP.0000000000000745

51.	 Choi H, Kim S-Y, Kim DH, Huh HJ, Ki C-S, Lee NY, et al. Clinical characteristics 
and treatment outcomes of patients with acquired macrolide-resistant 
Mycobacterium abscessus lung disease. Antimicrob Agents Chemother 
[Internet]. 2017 Oct [cited 2022 Jun 22];61(10):e01146-17. Available 
from: https://doi.org/10.1128/AAC.01146-17

52.	 Koh W-J, Jeong B-H, Kim S-Y, Jeon K, Park KU, Jhun BW, et 
al. Mycobacterial characteristics and treatment outcomes in 
Mycobacterium abscessus lung disease. Clin Infect Dis [Internet]. 
2017 Feb [cited 2022 Jun 22];64(3):309–16. Available from:  
https://doi.org/10.1093/cid/ciw724

Rev Soc Bras Med Trop ● on line ● Vol.:59 ● (e0354-2025) ● 2026



www.scielo.br/rsbmt  I  www.rsbmt.org.br10

53.	 Nash KA, Brown-Elliott BA, Wallace RJ. A novel gene, erm(41), confers 
inducible macrolide resistance to clinical isolates of Mycobacterium 
abscessus but is absent from Mycobacterium chelonae. Antimicrob 
Agents Chemother [Internet]. 2009 Apr [cited 2022 Jun 26];53(4):1367–
76. Available from: https://doi.org/10.1128/AAC.01275-08

54.	 Jayasingam SD, Zin T, Ngeow YF. Antibiotic resistance in 
Mycobacterium abscessus and Mycobacterium fortuitum isolates from 
Malaysian patients. Int J Mycobacteriology [Internet]. 2017 Nov [cited 
2022 Aug 15];6(4):387–90. Available from: https://doi.org/10.4103/
ijmy.ijmy_152_17

55.	 Monteiro JTC, Lima KVB, Barretto AR, Furlaneto IP, Gonçalves GM, 
Costa ARF da, et al. Clinical aspects in patients with pulmonary 
infection caused by mycobacteria of the Mycobacterium 
abscessus complex, in the Brazilian Amazon. J Bras Pneumol 
[Internet]. 2018 Apr [cited 2022 Jul 24];44(2):93–8. Available from:  
https://doi.org/10.1590/S1806-37562016000000378

56.	 Pasipanodya JG, Ogbonna D, Ferro BE, Magombedze G, Srivastava 
S, Deshpande D, et al. Systematic review and meta-analyses of the 
effect of chemotherapy on pulmonary Mycobacterium abscessus 
outcomes and disease recurrence. Antimicrob Agents Chemother 
[Internet]. 2017 Nov [cited 2022 Jul 24];61(11):e01206. Available from: 
https://doi.org/10.1128/AAC.01206-17

57.	 Ramis IB, Figueiredo R, Ramos DF, Halicki PCB, von Groll A, Viveiros 
M, et al. Activity of rifabutin and hemi-synthetic derivatives against 
Mycobacterium abscessus. Med Chem (Los Angeles) [Internet]. 2018 
May [cited 2022 Aug 15];14(4):394–9. Available from: https://doi.org/
10.2174/1573406414666171204102633

58.	 Ruth MM, Sangen JJN, Remmers K, Pennings LJ, Svensson E, Aarnoutse RE, 
et al. A bedaquiline/clofazimine combination regimen might add activity 
to the treatment of clinically relevant non-tuberculous mycobacteria. 
J Antimicrob Chemother [Internet]. 2019 Apr [cited 2022 Aug 15];74(4): 
935–43. Available from: https://doi.org/10.1093/jac/dky526

59.	 Tang YW, Cheng B, Yeoh SF, Lin RTP, Teo JWP. Tedizolid activity 
against clinical Mycobacterium abscessus complex isolates — an in 
vitro characterization study. Front Microbiol [Internet]. 2018 Sep 
[cited 2022 Aug 15];9:2095. Available from: https://doi.org/10.3389/
fmicb.2018.02095

60.	 Pryjma M, Burian J, Thompson CJ. Rifabutin acts in synergy 
and is bactericidal with frontline Mycobacterium abscessus 
antibiotics clarithromycin and tigecycline, suggesting a potent 
treatment combination. Antimicrob Agents Chemother [Internet]. 
2018 Jul [cited 2022 Aug 15];62(8):e00283-18. Available from:  
https://doi.org/10.1128/AAC.00283-18

61.	 Richard M, Gutiérrez AV, Viljoen A, Rodriguez-Rincon D, Roquet-
Baneres F, Blaise M, et al. Mutations in the MAB_2299c TetR 
regulator confer cross-resistance to clofazimine and bedaquiline in 
Mycobacterium abscessus. Antimicrob Agents Chemother [Internet]. 
2019 Jan [cited 2022 Aug 15];63(1):e01316-18. Available from: 
https://doi.org/10.1128/AAC.01316-18

62.	 Pang Y, Zheng H, Tan Y, Song Y, Zhao Y. In vitro activity of bedaquiline 
against nontuberculous mycobacteria in China. Antimicrob Agents 
Chemother [Internet]. 2017 May [cited 2022 Aug 15];61(5):e02627-
16. Available from: https://doi.org/10.1128/AAC.02627-16

63.	 National Institutes of Health (NIH). National Institutes of Health (NIH) 
- Clinical Trials [Internet]. 2022 [cited 2022 Aug 15]. Available from: 
https://clinicaltrials.gov/ct2/s?cond=Mycobacterium+Abscessus+Inf
ection&Search=Clear&age_v=&gndr=&type=&rslt=

64.	 Obregón-Henao A, Arnett KA, Henao-Tamayo M, Massoudi L, 
Creissen E, Andries K, et al. Susceptibility of Mycobacterium abscessus 
to antimycobacterial drugs in preclinical models. Antimicrob Agents 
Chemother [Internet]. 2015 Nov [cited 2022 Aug 15];59(11):6904–12. 
Available from: https://doi.org/10.1128/AAC.00459-15

65.	 Poerio N, Riva C, Olimpieri T, Rossi M, Lorè NI, De Santis F, et al. 
Combined Host- and Pathogen-Directed Therapy for the Control of 
Mycobacterium abscessus Infection. Visca P, editor. Microbiol Spectr 
[Internet]. 2022 Feb 23;10(1). Available from: https://journals.asm.
org/doi/10.1128/spectrum.02546-21

66.	 Alcaide F, Pfyffer GE, Telenti A. Role of embB in natural and acquired 
resistance to ethambutol in mycobacteria. Antimicrob Agents 
Chemother [Internet]. 1997 Oct [cited 2022 Aug 12];41(10):2270–3. 
Available from: https://doi.org/10.1128/AAC.41.10.2270

67.	 Cocaign A, Kubiak X, Xu X, Garnier G, Li de la Sierra-Gallay I, Chi-
Bui L, et al. Structural and functional characterization of an arylamine 
N -acetyltransferase from the pathogen Mycobacterium abscessus: 
differences from other mycobacterial isoforms and implications for 
selective inhibition. Acta Crystallogr Sect D Biol Crystallogr [Internet]. 
2014 Nov [cited 2022 Aug 14];70(11):3066–79. Available from:  
https://doi.org/10.1107/S1399004714021282

68.	 Guillemin I, Jarlier V, Cambau E. Correlation between Quinolone 
Susceptibility Patterns and Sequences in the A and B Subunits 
of DNA Gyrase in Mycobacteria. Antimicrob Agents Chemother 
[Internet]. 1998 Aug [cited 2022 Aug 14];42(8):2084–8. Available from:  
https://doi.org/10.1128/AAC.42.8.2084

69.	 Prammananan T, Sander P, Brown BA, Frischkorn K, Onyi GO, Zhang 
Y, et al. A Single 16S Ribosomal RNA Substitution Is Responsible 
for Resistance to Amikacin and Other 2‐Deoxystreptamine 
Aminoglycosides in Mycobacterium abscessus and Mycobacterium 
chelonae. J Infect Dis [Internet]. 1998 Jun [cited 2022 Aug 
14];177(6):1573–81. Available from: https://doi.org/10.1086/515328

70.	 Rominski A, Roditscheff A, Selchow P, Böttger EC, Sander P. Intrinsic 
rifamycin resistance of Mycobacterium abscessus is mediated 
by ADP-ribosyltransferase MAB_0591. J Antimicrob Chemother 
[Internet]. 2017 Feb [cited 2022 Aug 12];72(2):376–84. Available from:  
https://doi.org/10.1093/jac/dkw466

71.	 Rominski A, Schulthess B, Müller DM, Keller PM, Sander P. Effect 
of β-lactamase production and β-lactam instability on MIC testing 
results for Mycobacterium abscessus. J Antimicrob Chemother 
[Internet]. 2017 Nov [cited 2022 Aug 14];72(11):3070–8. Available 
from: https://doi.org/10.1093/jac/dkx284

72.	 Dubée V, Bernut A, Cortes M, Lesne T, Dorchene D, Lefebvre A-L, et 
al. β-Lactamase inhibition by avibactam in Mycobacterium abscessus. 
J Antimicrob Chemother [Internet]. 2015 Apr [cited 2022 Aug 
15];70(4):1051–8. Available from: https://doi.org/10.1093/jac/dku510

73.	 Nguyen TQ, Heo BE, Jeon S, Ash A, Lee H, Moon C, et al. Exploring 
antibiotic resistance mechanisms in Mycobacterium abscessus for 
enhanced therapeutic approaches. Front Microbiol [Internet]. 2024 
Feb 6;15. Available from: https://www.frontiersin.org/articles/10.3389/
fmicb.2024.1331508/full

74.	 Nasiri MJ, Haeili M, Ghazi M, Goudarzi H, Pormohammad A, Fooladi 
AAI, et al. New insights in to the intrinsic and acquired drug resistance 
mechanisms in mycobacteria. Front Microbiol [Internet]. 2017 Apr 
[cited 2022 Aug 15];8:681. Available from: https://doi.org/10.3389/
fmicb.2017.00681

75.	 Rominski A, Selchow P, Becker K, Brülle JK, Dal Molin M, Sander 
P. Elucidation of Mycobacterium abscessus aminoglycoside 
and capreomycin resistance by targeted deletion of three 
putative resistance genes. J Antimicrob Chemother [Internet]. 
2017 Aug [cited 2022 Aug 14];72(8):2191–200. Available from:  
https://doi.org/10.1093/jac/dkx125

76.	 Luthra S, Rominski A, Sander P. The role of antibiotic-target-modifying 
and antibiotic-modifying enzymes in Mycobacterium abscessus drug 
resistance. Front Microbiol [Internet]. 2018 Sep [cited 2022 Aug 
14];9:2179. Available from: https://doi.org/10.3389/fmicb.2018.02179

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus



www.scielo.br/rsbmt  I  www.rsbmt.org.br 11

77.	 Schäfle D, Selchow P, Borer B, Meuli M, Rominski A, Schulthess 
B, et al. Rifabutin is inactivated by Mycobacterium abscessus Arr. 
Antimicrob Agents Chemother [Internet]. 2021 Mar [cited 2022 
Aug 15];65(3):e02215-20. Available from: https://doi.org/10.1128/
AAC.02215-20

78.	 Ganapathy US, Dartois V, Dick T. Repositioning rifamycins for 
Mycobacterium abscessus lung disease. Expert Opin Drug Discov 
[Internet]. 2019 Sep [cited 2022 Aug 15];14(9):867–78. Available from: 
https://doi.org/10.1080/17460441.2019.1629414

79.	 Kaushik A, Ammerman NC, Lee J, Martins O, Kreiswirth BN, 
Lamichhane G, et al. In vitro activity of the new β-lactamase inhibitors 
relebactam and vaborbactam in combination with β-lactams against 
Mycobacterium abscessus complex clinical isolates. Antimicrob Agents 
Chemother [Internet]. 2019 Mar [cited 2022 Aug 15];63(3):e02623-18. 
Available from: https://doi.org/10.1128/AAC.02623-18

80.	 Dinos GP. The macrolide antibiotic renaissance. Br J Pharmacol 
[Internet]. 2017 Sep 10;174(18):2967–83. Available from:  
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bph.13936

81.	 Bastian S, Veziris N, Roux A-L, Brossier F, Gaillard J-L, Jarlier V, et al. 
Assessment of clarithromycin susceptibility in strains belonging to 
the Mycobacterium abscessus group by erm(41) and rrl sequencing. 
Antimicrob Agents Chemother [Internet]. 2011 Feb [cited 2022 
Aug 15];55(2):775–81. Available from: https://doi.org/10.1128/
AAC.00861-10

82.	 Wallace RJ, Meier A, Brown BA, Zhang Y, Sander P, Onyi GO, et 
al. Genetic basis for clarithromycin resistance among isolates of 
Mycobacterium chelonae and Mycobacterium abscessus. Antimicrob 
Agents Chemother [Internet]. 1996 Jul [cited 2022 Jun 26];40(7): 
1676–81. Available from: https://doi.org/10.1128/AAC.40.7.1676

83.	 Brown-Elliott BA, Vasireddy S, Vasireddy R, Iakhiaeva E, Howard ST, 
Nash K, et al. Utility of sequencing the erm(41) gene in isolates of 
Mycobacterium abscessus subsp. abscessus with low and intermediate 
clarithromycin MICs. Forbes BA, editor. J Clin Microbiol [Internet]. 
2015 Apr [cited 2022 Jun 26];53(4):1211–5. Available from:  
https://doi.org/10.1128/JCM.02950-14

84.	 Vianna JS, Machado D, Ramis IB, Silva FP, Bierhals D V., Abril MA, 
et al. The contribution of efflux pumps in Mycobacterium abscessus 
complex resistance to clarithromycin. Antibiotics [Internet]. 2019 Sep 
[cited 2022 Aug 14];8(3):153. Available from: https://doi.org/10.3390/
antibiotics8030153

85.	 Schmalstieg AM, Srivastava S, Belkaya S, Deshpande D, Meek C, 
Leff R, et al. The antibiotic resistance arrow of time: efflux pump 
induction is a general first step in the evolution of mycobacterial drug 
resistance. Antimicrob Agents Chemother [Internet]. 2012 Sep [cited 
2022 Aug 15];56(9):4806–15. Available from: https://doi.org/10.1128/
AAC.05546-11

86.	 Lynch AS. Efflux systems in bacterial pathogens: an opportunity 
for therapeutic intervention? An industry view. Biochem Pharmacol 
[Internet]. 2006 Mar [cited 2022 Aug 14];71(7):949–56. Available from: 
https://doi.org/10.1016/j.bcp.2005.10.021

87.	 Ramis IB, Vianna JS, Reis AJ, von Groll A, Ramos DF, Viveiros 
M, et al. Antimicrobial and Efflux Inhibitor Activity of Usnic 
Acid Against Mycobacterium abscessus. Planta Med [Internet]. 
2018 Nov [cited 2022 Aug 14];84(17):1265–70. Available from:  
https://doi.org/10.1055/a-0639-5412

88.	 Ramis IB, Vianna JS, Silva Junior L, von Groll A, Ramos DF, Lobo MM, et 
al. In silico and in vitro evaluation of tetrahydropyridine compounds 
as efflux inhibitors in Mycobacterium abscessus. Tuberculosis 
[Internet]. 2019 Sep [cited 2022 Aug 14];118:101853. Available from:  
https://doi.org/10.1016/j.tube.2019.07.004

89.	 Halloum I, Viljoen A, Khanna V, Craig D, Bouchier C, Brosch R, et al. Resistance 
to thiacetazone derivatives active against Mycobacterium abscessus involves 

mutations in the MmpL5 transcriptional repressor MAB_4384. 
Antimicrob Agents Chemother [Internet]. 2017 Apr [cited 2022 
Aug 15];61(4):e02509-16. Available from: https://doi.org/10.1128/
AAC.02509-16

90.	 Du D, Wang-Kan X, Neuberger A, van Veen HW, Pos KM, Piddock LJ 
V., et al. Multidrug efflux pumps: structure, function and regulation. 
Nat Rev Microbiol [Internet]. 2018 Sep [cited 2022 Aug 15];16(9):523–
39. Available from: https://doi.org/10.1038/s41579-018-0048-6

91.	 Esteban J, Martín-de-Hijas NZ, Ortiz A, Kinnari TJ, Bodas Sánchez A, 
Gadea I, et al. Detection of lfrA and tap efflux pump genes among 
clinical isolates of non-pigmented rapidly growing mycobacteria. Int J 
Antimicrob Agents [Internet]. 2009 Nov [cited 2022 Aug 14];34(5):454–
6. Available from: https://doi.org/10.1016/j.ijantimicag.2009.06.026

92.	 Aínsa JA, Blokpoel MCJ, Otal I, Young DB, De Smet KAL, Martín C. 
Molecular cloning and characterization of Tap, a putative multidrug 
efflux pump present in Mycobacterium fortuitum and Mycobacterium 
tuberculosis. J Bacteriol [Internet]. 1998 Nov [cited 2022 Aug 
14];180(22):5836–43. Available from: https://doi.org/10.1128/
JB.180.22.5836-5843.1998

93.	 Ramón-García S, Mick V, Dainese E, Martín C, Thompson CJ, De Rossi 
E, et al. Functional and genetic characterization of the Tap efflux 
pump in Mycobacterium bovis BCG. Antimicrob Agents Chemother 
[Internet]. 2012 Apr [cited 2022 Aug 15];56(4):2074–83. Available 
from: https://doi.org/10.1128/AAC.05946-11

94.	 Ripoll F, Pasek S, Schenowitz C, Dossat C, Barbe V, Rottman M, et al. 
Non mycobacterial virulence genes in the genome of the emerging 
pathogen Mycobacterium abscessus. Ahmed N, editor. PLoS One 
[Internet]. 2009 Jun [cited 2022 Aug 15];4(6):e5660. Available from: 
https://doi.org/10.1371/journal.pone.0005660

95.	 Leão SC, Viana-Niero C, Matsumoto CK, Lima KVB, Lopes ML, Palaci 
M, et al. Epidemic of surgical-site infections by a single clone of 
rapidly growing mycobacteria in Brazil. Future Microbiol [Internet]. 
2010 Jun [cited 2022 Aug 15];5(6):971–80. Available from: https://doi.
org/10.2217/fmb.10.49

96.	 Duarte RS, Lourenço MCS, Fonseca L de S, Leão SC, Amorim E de 
LT, Rocha ILL, et al. Epidemic of postsurgical infections caused by 
Mycobacterium massiliense. J Clin Microbiol [Internet]. 2009 Jul [cited 
2022 Jul 25];47(7):2149–55. Available from: https://doi.org/10.1128/
JCM.00027-09

97.	 Neves MS, da Silva MG, Ventura GM, Côrtes PB, Duarte RS, de Souza 
HS. Effectiveness of current disinfection procedures against biofilm 
on contaminated GI endoscopes. Gastrointest Endosc [Internet]. 
2016 May 1 [cited 2022 Jul 25];83(5):944–53. Available from:  
https://doi.org/10.1016/j.gie.2015.09.016

98.	 Burgess W, Margolis A, Gibbs S, Duarte RS, Jackson M. 
Disinfectant susceptibility profiling of glutaraldehyde-resistant 
nontuberculous mycobacteria. Infect Control Hosp Epidemiol 
[Internet]. 2017 Jul [cited 2022 Aug 13];38(7):784–91. Available from:  
https://doi.org/10.1017/ice.2017.75

99.	 Lorena NS de O, Duarte RS, Pitombo MB. Infecção por micobactérias 
de crescimento rápido após procedimentos videocirúrgicos - a 
hipótese do glutaraldeído. Rev Col Bras Cir [Internet]. 2009 Jul [cited 
2022 Aug 13];36(3):266–7. Available from: https://doi.org/10.1590/
S0100-69912009000300015

100.	Gorman SP, Scott EM, Russel AD. Antimicrobial activity, uses and 
mechanism of action of glutaraldehyde. J Appl Bacteriol [Internet]. 
1980 Apr [cited 2022 Aug 17];48(2):161–90. Available from:  
https://doi.org/10.1111/j.1365-2672.1980.tb01217.x

101.	Fraud S, Hann AC, Maillard J-Y, Russell AD. Effects of ortho-
phthalaldehyde, glutaraldehyde and chlorhexidine diacetate on 
Mycobacterium chelonae and Mycobacterium abscessus strains with 
modified permeability. J Antimicrob Chemother [Internet]. 2003 

Rev Soc Bras Med Trop ● on line ● Vol.:59 ● (e0354-2025) ● 2026



www.scielo.br/rsbmt  I  www.rsbmt.org.br12

Mar [cited 2022 Aug 17];51(3):575–84. Available from: https://doi.
org/10.1093/jac/dkg099

102.	Crow S. Peracetic acid sterilization: a timely development for a 
busy healthcare industry. Infect Control Hosp Epidemiol [Internet]. 
1992 Feb [cited 2022 Aug 17];13(2):111–3. Available from:  
https://doi.org/10.2307/30147071

103.	Cortesia C, Lopez GJ, de Waard JH, Takiff HE. The use of quaternary 
ammonium disinfectants selects for persisters at high frequency from 
some species of non-tuberculous mycobacteria and may be associated 
with outbreaks of soft tissue infections. J Antimicrob Chemother 
[Internet]. 2010 Dec [cited 2022 Aug 14];65(12):2574–81. Available from: 
https://doi.org/10.1093/jac/dkq366

104.	Tiwari TSP, Ray B, Jost, Jr. KC, Rathod MK, Zhang Y, Brown‐Elliott BA, 
et al. Forty years of disinfectant failure: outbreak of postinjection 
Mycobacterium abscessus infection caused by contamination of 
benzalkonium chloride. Clin Infect Dis [Internet]. 2003 Apr [cited 2022 
Aug 14];36(8):954–62. Available from: https://doi.org/10.1086/368192

105.	Maris P. Modes of action of disinfectants. Rev Sci Tech l’OIE 
[Internet]. 1995 Mar [cited 2022 Aug 17];14(1):47–55. Available from:  
https://doi.org/10.20506/rst.14.1.829

106.	Berkelman RL, Lewin S, Allen JR, Anderson RL, Budnick LD, Shapiro S, et 
al. Pseudobacteremia attributed to contamination of povidone-iodine 
with Pseudomonas cepacia. Ann Intern Med [Internet]. 1981 Jul [cited 
2022 Aug 17];95(1):32–6. Available from: https://doi.org/10.7326/0003-
4819-95-1-32

107.	Cheng A, Sun H-Y, Tsai Y-T, Wu U-I, Chuang Y-C, Wang J-T, et al. In 
vitro evaluation of povidone-iodine and chlorhexidine against outbreak 
and nonoutbreak strains of Mycobacterium abscessus using standard 
quantitative suspension and carrier testing. Antimicrob Agents 
Chemother [Internet]. 2018 Jan [cited 2022 Aug 15];62(1):e01364-17. 
Available from: https://doi.org/10.1128/AAC.01364-17

108.	Jenkins S, Addy M, Wade W. The mechanism of action of chlorhexidine: 
a study of plaque growth on enamel inserts in vivo. J Clin Periodontol 
[Internet]. 1988 Aug [cited 2022 Aug 17];15(7):415–24. Available from: 
https://doi.org/10.1111/j.1600-051x.1988.tb01595.x

109.	Wang G-Q, Zhang C-W, Liu H-C, Chen Z-B. Comparison of susceptibilities 
of M. tuberculosis H37Ra and M. chelonei subsp. abscessus to disinfectants. 
Biomed Environ Sci [Internet]. 2005 Apr [cited 2022 Aug 17];18(2):124–7. 
Available from: https://www.besjournal.com/article/id/2e44c10a-d69f-
4480-9e6c-90bcade794a5

110.	Cortesia C, Vilchèze C, Bernut A, Contreras W, Gómez K, de Waard J, 
et al. Acetic acid, the active component of vinegar, is an effective 
tuberculocidal disinfectant. Weiss LM, editor. MBio [Internet]. 
2014 May [cited 2022 Aug 14];5(2):e00013-14. Available from:  
https://doi.org/10.1128/mBio.00013-14

111.	Yang J-H, Wu U-I, Tai H-M, Sheng W-H. Effectiveness of an 
ultraviolet-C disinfection system for reduction of healthcare-associated 
pathogens. J Microbiol Immunol Infect [Internet]. 2019 Jun [cited 
2022 Aug 15];52(3):487–93. Available from: https://doi.org/10.1016/j.
jmii.2017.08.017

112.	Burgess W, Margolis A, Gibbs S, Duarte RS, Jackson M. Disinfectant 
susceptibility profiling of glutaraldehyde-resistant nontuberculous 
mycobacteria. Infect Control Hosp Epidemiol. 2017 Jul 1;38(7):784–91. 

113.	Cortesia C, Lopez GJ, de Waard JH, Takiff HE. The use of quaternary 
ammonium disinfectants selects for persisters at high frequency from 
some species of non-tuberculous mycobacteria and may be associated 
with outbreaks of soft tissue infections. J Antimicrob Chemother. 2010 
Dec;65(12):2574–81. 

114.	Cheng A, Sun HY, Tsai YT, Wu UI, Chuang YC, Wang JT, et al. In vitro 
evaluation of povidone-iodine and chlorhexidine against outbreak 
and nonoutbreak strains of Mycobacterium abscessus using standard 
quantitative suspension and carrier testing. Antimicrob Agents 
Chemother. 2018 Jan 1;62(1). 

115.	Moore JE, Millar BC. Effect of Ultraviolet-c ( UVc ) light and Ozone on 
the Survival of Mycobacterium abscessus Complex Organisms Associated 
with Cystic Fibrosis. Int J Mycobacteriology. 2022;11:256–61. 

116.	Shen H, Zhang Q, Peng L, Ma W, Guo J. Cutaneous Mycobacterium 
Abscessus Infection Following Plastic Surgery : Three Case Reports. Clin 
Cosmet Investig Dermatol. 2024;17(March):637–47. 

Reis AJ et al. ● Challenges associated with Mycobacterium abscessus

https://creativecommons.org/licenses/by/4.0/

