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Introduction
Nontuberculous mycobacteria are habitually environmental 

mycobacteria which are ubiquitous in nature residing in various 
environmental niche having pathogenic, non pathogenic 
and zoonotic characters [1,2]. The term nontuberculous 
mycobacteria (NTM) and mycobacteria other than tuberculosis 
(MOTT) originated from the concept that they comprise of 
Mycobacterium spp. which are not members of Mycobacterium 
tuberculosis complex. Earlier they were named as ‘atypical 
mycobacterium’ from the conviction that they are unusual 
and mostly non-pathogenic in comparison to Mycobacterium 
tuberculosis and Mycobacterium laprae strains. Recent 
investigations have recognized NTMs as potential causative 
agents for diseases in animals as well as human beings, 
especially in immuno compromised people [3]. Besides, NTM 
infections have been documented having zoonotic implications 
with its spread from fishes, birds and animals to human hosts, 
causing epidemics in nature. Environmental NTMs like M. 
fortuitum, M. gordonae, and M. chelonae has been screened 
from infected fishes and aquatic systems of Northern, Eastern 
and South Eastern Parts of India and most of them have been 
identified as human pathogens [4-6]. Apart from the eminent 
trouble of drug resistant tuberculosis (MTB) infections, NTM 
infections are now showing an elevated trend in India [7]. The 
clinical signs and symptoms of both NTM and MTB are related to 
granulomatous inflammations, which are quite similar and thus 
often go unrecognized and cannot be discriminated based on 
the common identification protocols of ATS (American Thoracic 
Society). Thus, NTM is easily misdiagnosed as M. tuberculosis, 
and multidrug-resistant (MDR), XDR (Extreme drug resistant) 
TB, though the infection might be of multiple etiology. Several 
reports have come up in Indian context where NTMs have 
been reported in lung infections in patients thought to have 
tuberculosis [7,8]. Infections involving various pathogenic NTMs 
like M. marinum, M. fortuitum, M .chelonae have been reported 
in India [9,10] similar to the reports worldwide. This shows 
the emerging trend of the Mycobacteria which were earlier  
neglected. With the rising incidences of antibiotic resistance  

 
in pathogens from environment and nosocomial habitats,  
these under documented microorganism needs limelight, as 
India is still fighting to overcome the Tuberculosis scenario. 
Resistance to multiple drug therapy was thought to be limited 
among Mycobacterium tuberculosis complex where MDR-TB 
is considered to be resistant to Isoniazid and (WHO, 2010). In 
recent years, nontuberculous mycobacterial infections and 
diseases have significantly increased with treatment strategies 
involving administration of the single or mixture of standard 
anti-tubercular drugs such as Rifampin, Isoniazid, Ethambutol, 
Streptomycin, Moxifloxacin, Telithromycin, Quinupristin and 
Dalfopristin [11]. Most of the clinical studies showed the NTMs 
to be remarkably resistant or only partially susceptible to 
these anti-tubercular drugs. The multi drug resistance of non 
tuberculous mycobacteria has now become a globally challenging 
health issue. NTMs encompass extensive diversity in phenotypic 
features depending on environmental distribution, growth 
rate, survival to environmental stress, colony morphology and 
coloration, biochemical characteristics and pathogenecity to 
eukaryotic hosts [12]. Among the different etiological habitats 
like soil, water, air, aquatic animals and human hosts, water 
plays the most important role as a natural vector or medium 
for mycobacterial disease transmission. Recently NTMs have 
increasingly been recognized as important opportunistic 
pathogens. Environmental mycobacterium residing in soil and 
water have been isolated from Northern and Eastern parts of 
India and most of these species have been reported as potential 
human pathogens [6,7,9,10]. In a study, mycobacteria were 
isolated from tap water, industrial polluted water, sewage, 
domestic garbage and drainage water and also from drinking 
water [13,14]. M. marinum, M. ulcerans and M. vaccae have been 
reported to cause skin infections [15]. M. fortuitum, M. gordonae, 
and M. chelonae were also described as potential fish pathogens 
causing ulceration in skin, parenchimal tissue and internal 
organs of ornamental and food fishes [4,9,16,17]. 

Case reports involving NTM infections have been regularly 
documented. 
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Figure 1: Five most prevalent nontuberculous mycobacteria species found in respiratory specimens, regardless of clinical relevance, Asia, 
1971–2007 [17].

Figure 2: Five most prevalent nontuberculous mycobacteria species found in respiratory specimens, regardless of clinical relevance, Asia, 
1971–2007 [17].

In The United States, most of the isolates were M. avium, 
M. marinum and Granulomatous inflammations are the 
most common presentation of infection by non tuberculous 
mycobacteria and are often characterized by localized inflamed 
lymph nodes [18]. It usually appears as a small superficial 
nodular lesion but causes severe ulcerative skin disorder with or 
without hemorrhages in aquatic organisms, animals and human 
subjects. Since water serves as the natural habitat for many 
aquatic organisms including different fish species, mycobacteria 
behaves like an opportunistic pathogen and frequently causes 
granulomatous skin lesions all over the body with symptoms 
as progressive weight loss due to loss of appetite, a distended 

abdomen, fin erosion, unusual coloration, pop-eye and 
occasionally spinal deformities and chronic infection outbreaks 
causing mass mortalities [19]. In addition to aquatic infections, 
fish handlers working in sewage treatment plants, improperly 
sanitized swimming pools, reservoirs, fish culture systems, 
industrial processing wastes and even contaminated aquarium 
or fish tanks are prone to infection on skin, soft tissues and 
sometimes the exposed bones, the disease being termed as 
swimming pool Granuloma, Fish Tank Granuloma, Fish Handler’s 
Disease, Fish Handler’s Nodules. About twenty species of NTM 
have been reported to cause granulomatous infection in fish as 
well as people (fish handlers), where 	 and M. chelonae 
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are the most virulent. Similar reports have also come in from 
Indian states [9,10]. Infection most commonly occurs at sites 
of injured skin or external abrasions [20]. All possible signs 
of this infection includes granulomatous or erythromatous 
inflammation usually on the fingers or hands represented by a 
single nodule or non healing open ulcer or a series of multiple 
nodules with whitish pus. Clinical diagnosis of mycobacterial 
infection is now confirmed by culture of biopsy material, even if 
no acid fast bacilli are seen on microscopy. As per Chau Nguyen, 
NTM infection can serve as an occupational hazard for aquarium 
cleaners, fishermen, and seafood handlers in poorly sanitized 
conditions. These drug resistant pathogens from environment 
might enter nosocomial surroundings through anthropogenic 
pollution and can cohabit the MTB infections, thus disorienting 
the drug regime.

The occurrence of nontuberculous mycobacterium are now 
surprisingly on an increase. The treatment strategies are also 
evolving simultaneously with different antimycobacterial drug 
therapy including isoniazid, ethionamide, thiacetazone, rifampin, 
rifabutin, rifapentine, pyrazinamide, streptomycin, kanamycin, 
amikacin, capreomycin, gentamicin, tobramycin, ethambutol 
among others [21]. Previously, the therapeutic treatment for 
NTM infection in nosocomial environment was done through the 
administration of various antituberculous drugs, but gradually 
antibiotic over use has contributed to them becoming resistant 
to a wide spectrum of antibiotics and disinfectants, raising the 
concern among medical practitioners and environmentalists. 
Several cases of mycobacterium infection have demonstrated 
the development of MDR-M. fortuitum during treatment of  
pulmonary infection with multiple drugs [22]. This M. fortuitum 
sample was initially sensitive when treated with a single drug, 
but subsequently became resistant to multiple drug therapy. 
Furthermore, amtimycobacterial drugs like pyrazinamide and 
isoniazid showed effectiveness against various mycobacterial 
species viz. M. tuberculosis complex but not towards the non 
tuberculous mycobacteria and even the other members of MTB 
Complex e.g. M. bovis, whereas ethambutol exerted significant 
efficacy against MTB complex and various species of NTMs 
[23,24].

With the increasing health care challenges caused by NTM 
infections in particular and pathogens in general throughout the 
developing countries including India, treatments with antibiotics 
should be restricted, not only due to the growing resistance to 
multiple drugs, both single and broad spectrum but also due to 
adverse side effects and higher expense. Overall increase in the 
Multi-drug resistant and Extreme-drug resistant strains of NTMs 
and M. tuberculosis have complicated the treatment strategies. 
To overcome these emerging issues,  there is an urgent need to 
study these organisms in detail,  document the infections and 
cases, statistically evaluate the progression of the pathogenic and 
resistance traits and to develop an alternative therapy which is 

target oriented, effective, environment friendly and  economical, 
especially keeping in mind the weaker and underprivileged 
sections of the society.
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