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Abstract
Research consistently demonstrates thewidespread diversity and airborne dissemination ofNon-TuberculousMycobacteria (NTM)

across diverse environments, including indoor/outdoor spaces, hospitals, waste facilities, universities, and urban areas. Studies re-
veal NTM’s significant presence in aerosols, underscoring potential human exposure risks through inhalation. The link between
contaminated water systems and airborne NTM in healthcare settings is particularly highlighted, emphasizing nosocomial transmis-
sion. Findings collectively reveal occupational hazards in industrial environments and public exposure pathways in general settings.
These studies call for a deeper understanding of NTM sources, transmission, and the implementation of robust infection control and
environmental monitoring strategies to mitigate increasing global NTM infections.

Keywords
Non-Tuberculous Mycobacteria; NTM; airborne dissemination;
aerosols; environmental sources; human exposure; infection con-
trol; healthcare settings; occupational risk; water systems

Introduction
Non-Tuberculous Mycobacteria (NTM) represent a growing pub-
lic health concern, with their presence and transmission pathways
being a subject of extensive research across various environments.
Investigated the diversity and airborne dissemination patterns of
NTMacross various indoor and outdoor environments. Researchers
identified a wide range of NTM species, noting their significant
presence in aerosols and highlighting the potential for human ex-
posure through inhalation. The findings underscore the importance
of understanding environmental sources and transmission routes
for NTM, particularly in light of increasing NTM infections glob-
ally[1].

Presence of NTM in water systems and aerosols within a ter-
tiary care hospital was investigated. The research identified vari-
ous NTM species, including those frequently implicated in human
infections, in both water sources and the surrounding air. This find-
ing highlights the potential for nosocomial transmission of NTM
through contaminated hospital environments, emphasizing the need
for stringent infection control measures[2].

Provided genomic insights into airborne nontuberculous my-
cobacteria (NTM) found in various healthcare settings. By analyz-
ing genetic sequences, researchers identified specific NTM species
and their potential sources, revealing patterns of transmissionwithin
these environments. The findings contribute to a better understand-
ing of NTM epidemiology in hospitals, offering valuable data for
developing targeted infection control strategies to mitigate expo-
sure risks[3].

Airborne contamination by NTM in municipal waste facilities
was assessed, identifying a significant presence of various NTM
species in the air. The study highlights the potential occupational
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exposure risk for workers in these environments, suggesting that
waste processing can contribute to the aerosolization of NTM.
These findings emphasize the need for appropriate protective mea-
sures and environmental monitoring in such facilities[4].

Characterized airborne NTM in indoor university environments
using whole-genome sequencing. Researchers identified diverse
NTM species and strains, providing detailed genetic informa-
tion about their presence and potential origins within these public
spaces. The findings highlight the widespread distribution of air-
borne NTM even in non-clinical settings and contribute to a better
understanding of environmental NTM ecology[5].

Investigated the diversity and presence of potentially pathogenic
NTM in bioaerosols collected from wastewater treatment plants.
Researchers identified numerous NTM species, including those rec-
ognized for causing human infections, in the airborne samples. The
findings highlight a significant occupational exposure risk for work-
ers and underscore the need for rigorous health and safety protocols
in these industrial settings[6].

Explored the diversity of NTM in urban bioaerosols within
Prague, revealing a wide array of NTM species present in the
city’s air. The research demonstrates the ubiquitous nature of en-
vironmental NTM and highlights the potential for public exposure
through inhalation in urban settings. These findings contribute to
understanding the ecological distribution of NTM in densely popu-
lated areas[7].

Investigated the presence of airborne NTM in dental clinics, re-
vealing diverse NTM species within these healthcare environments.
The findings highlight the potential for NTM aerosolization during
dental procedures and from waterlines, posing an infection risk to
both patients and staff. The research suggests the need for enhanced
water quality management and ventilation strategies in dental set-
tings[8].

Focused on the detection of NTM in hospital air and its corre-
lation with hospital water sources. Researchers identified a clear
link between NTM in water and their presence in airborne samples,
suggesting that contaminated water systems are a primary source
of airborne NTM in healthcare settings. The findings reinforce the
importance of water quality control in preventing nosocomial NTM
infections[9].

Investigated the occurrence of NTM in bioaerosols within pub-
lic buildings and assessed their potential health risks. Researchers
found a widespread presence of diverse NTM species in the air of
various public spaces, indicating a common environmental expo-
sure pathway for the general population. The findings underscore

the importance of understanding the distribution and pathogenicity
of airborne NTM in everyday environments[10].

Description
Non-Tuberculous Mycobacteria (NTM) are increasingly recog-
nized as significant environmental pathogens with widespread dis-
tribution across various settings. For example, studies have inves-
tigated the diversity and airborne dissemination patterns of NTM
in indoor and outdoor environments, identifying a wide range of
species and highlighting their significant presence in aerosols. This
suggests a notable potential for human exposure through inhala-
tion, underscoring the importance of understanding environmen-
tal sources and transmission routes, especially given the global
rise in NTM infections[1]. Complementing this, research in urban
bioaerosols, such as a study conducted in Prague, revealed a broad
array of NTM species present in city air. This work demonstrates
the ubiquitous nature of environmental NTM and emphasizes the
potential for general public exposure via inhalation in densely pop-
ulated areas, thereby contributing to our understanding of NTM’s
ecological distribution[7].

Beyond the general environment, specific indoor public spaces
also represent key sites for NTM presence. For instance, airborne
NTM have been characterized in indoor university environments
using whole-genome sequencing. This has allowed researchers to
identify diverse NTM species and strains, providing detailed ge-
netic information regarding their presence and potential origins
within these public settings. These findings notably highlight the
widespread distribution of airborne NTM even in non-clinical envi-
ronments, contributing to a better understanding of their ecology[5].
In a broader sense, the occurrence of NTM in bioaerosols within
public buildings has been investigated, alongside an assessment of
their potential health risks. This research found a widespread pres-
ence of diverse NTM species in the air of various public spaces,
indicating a common environmental exposure pathway for the gen-
eral population and underscoring the importance of understanding
the distribution and pathogenicity of airborne NTM in everyday en-
vironments[10].

Healthcare environments are particularly susceptible to NTM
contamination, posing distinct risks for patients and staff. One study
investigated the presence of NTM in water systems and aerosols
within a tertiary care hospital. This research successfully identi-
fied various NTM species, including those frequently implicated in
human infections, in both water sources and the surrounding air.
Such findings highlight the potential for nosocomial transmission
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of NTM through contaminated hospital environments, emphasizing
the critical need for stringent infection control measures[2]. Further
genomic insights into airborneNTM in healthcare settings have pro-
vided valuable data. By analyzing genetic sequences, researchers
identified specific NTM species and their potential sources, reveal-
ing patterns of transmission within these environments. This con-
tributes significantly to a better understanding of NTM epidemiol-
ogy in hospitals, offering crucial information for developing tar-
geted infection control strategies to mitigate exposure risks[3].

The connection between water systems and airborne NTM in
healthcare is a consistent theme. For example, research focused
on the detection of NTM in hospital air established a clear corre-
lation with hospital water sources. This study identified a direct
link between NTM in water and their presence in airborne samples,
strongly suggesting that contaminated water systems serve as a pri-
mary source of airborne NTM in healthcare settings. These findings
reinforce the paramount importance of water quality control in pre-
venting nosocomial NTM infections[9]. Expanding on healthcare-
related exposures, the presence of airborne NTM in dental clinics
has also been investigated. Diverse NTM species were revealed
within these environments, with findings highlighting the potential
for NTM aerosolization during dental procedures and from water-
lines. This poses an infection risk to both patients and staff, indi-
cating the necessity for enhanced water quality management and
ventilation strategies in dental settings[8].

Industrial and waste management facilities represent another
significant area of NTM exposure, particularly for workers. Re-
search has assessed airborne contamination by NTM in munici-
pal waste facilities, identifying a significant presence of various
NTM species in the air. This study highlights the potential occu-
pational exposure risk for workers in these environments, suggest-
ing that waste processing can directly contribute to the aerosoliza-
tion of NTM. These findings emphasize the urgent need for appro-
priate protective measures and environmental monitoring in such
facilities[4]. Similarly, studies have investigated the diversity and
presence of potentially pathogenic NTM in bioaerosols collected
from wastewater treatment plants. Researchers identified numer-
ous NTM species, including those recognized for causing human
infections, in the airborne samples. These findings highlight a sig-
nificant occupational exposure risk for workers and underscore the
need for rigorous health and safety protocols in these industrial set-
tings[6].

Conclusion
The collected research consistently highlights the pervasive nature
of Non-Tuberculous Mycobacteria (NTM) across diverse environ-
ments. Studies reveal a significant presence of NTM species in air-
borne samples from indoor and outdoor settings, including aerosols,
underscoring the potential for widespread human exposure via in-
halation. This concern extends to healthcare facilities, where NTM
have been detected in hospital water systems and aerosols, im-
plicating nosocomial transmission and the critical need for robust
infection control. Genomic analyses offer valuable insights into
NTM epidemiology within hospitals, identifying specific species
and transmission routes, which helps in developing targeted mitiga-
tion strategies. Beyond clinical settings, NTM contamination is ev-
ident in municipal waste facilities and wastewater treatment plants,
posing substantial occupational exposure risks to workers. Further-
more, research characterizes airborne NTM in non-clinical environ-
ments such as university buildings and general public spaces, em-
phasizing their ubiquitous distribution. The aerosolization of NTM
during dental procedures and from waterlines in clinics also rep-
resents an infection risk for both patients and staff, indicating the
necessity for improved water management and ventilation. Across
these varied contexts, a recurring theme is the strong correlation be-
tween NTM in water sources and their presence in the air, stressing
the fundamental role of water quality in controlling airborne NTM
dissemination. These findings collectively emphasize the global in-
crease in NTM infections and the ongoing importance of under-
standing their environmental sources, transmission pathways, and
implementing effective preventive measures across all types of en-
vironments.
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