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Background: Nontuberculous mycobacteria (NTM) have been identified with increasing frequency in
the clinical practice. The aim of this study was to characterize N'TM isolates in respiratory specimens from
patients with pulmonary disease and to correlate this with clinical/radiological findings, decision to start
treatment and outcomes.

Methods: A cross-sectional descriptive study was performed and included all patients who had at least one
NTM isolated in respiratory specimens between 2011 and 2014. NTM culture was performed in liquid
medium followed by immunochromatographic identification (anti-MPT64). Species identification was based
on nucleic acid amplification followed by restriction analysis of a 441 bp fragment of the hsp65 gene (hsp65
PRA) and patients’ records were reviewed.

Results: From 14,394 cultures in 4 years, 590 (4.10%) grew N'TM and 305 (51.7%) isolates were
characterized till species level, representing 290 patients including those with and without human
immunodeficiency virus (HIV) infection. Two hundred and eleven non-HIV patients had N'TM isolated
from respiratory specimens, 49 (23.2%) had criteria for active disease based on the American Thoracic
Society (ATS) 2007. The majority was men above 51 years old and M. intracellulare was detected in 59.2%
(29/49), followed by M. avium 14.3% (7/49), and M. abscessus 12.2% (6/49).

Conclusions: Old age, nodular and nodular/bronchiectasis radiographic pattern, previous tuberculosis
(TB) treatment and M. intracellulare were more frequent among N'TM-disease patients compared to those
only colonized. Positive culture and maintenance of clinical symptoms (poor outcome) was a rule when M.
abscessus caused N'TM-disease. Positive acid-fast smear in respiratory specimen is a strong predictor of
disease.
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Introduction

Interest in nontuberculous mycobacteria (NTM) is the
result of two increasing trends, the infection with NTM in
patients with AIDS (acquired immunodeficiency syndrome)
and recognition that pulmonary disease due to NTM has
increased greatly among those people not infected with
human immunodeficiency virus (HIV) (1). Among the
potentially pathogenic NTM and most frequently isolated
in the clinical practice are M. avium, M. intracellulare,
M. kansasii, M. chelonae, M. abscessus, M. fortuitum, and
M. peregrinum. Several NTM can be isolated from the
culture of clinical specimens and do not necessarily mean
that they are the cause of the pulmonary pathology under
investigation (2).

NTM present variable pathogenic feature and many
species do not cause disease while others are highly
pathogenic and can even result in death (3). More recently,
the presence of disease caused by NTM has frequently
been described in people not infected with HIV and with
structural damaged due to chronic pulmonary disease (3,4).

M. avium and M. intracellulare, referred previously as
M. avium complex (MAC) are the most common NTM
associated with human diseases and the differentiation
between these two species is not always performed. In the
vast majority (>95%) of patients with AIDS and MAC
the infection is due to M. avium and occurs when the
CD4 count is lower than 50 cells/mm’ (5). In non-HIV
population M. intracellulare increases in frequency and
exhibits a more severe presentation and a worse prognosis
than patients with M. gvium lung disease. Patients with
pulmonary disease by M. intracellulare tend to present more
severe manifestations due to disease progression and less
treatment response (6,7). It has been discussed if some more
stringent criteria should be used for species with low clinical
relevance, and less stringent criteria applied for species of high
clinical relevance in that geographic area (8).

Epidemiological data NTM disease in Brazil is scarce.
Brazil is a continental country and N'TM isolation rates
are quite different among different regions, but there is a
predominance of MAC, M. kansasii and M. fortuitum causing
active NTM disease. Brazil is a high tuberculosis (TB)
burden country and had for many years overshadowed the
role of NTM in human disease (9,10).

The aim of this study was to identify NTM species
isolated in the context of infection/colonization versus
active pulmonary disease and to evaluate the main factors
associated with N'TM pulmonary disease and their
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outcomes in a Brazilian tertiary hospital.

Methods

This is a descriptive cross-sectional study that included
patients from the Tisiology clinic at Ribeirdo Preto
(Southern Brazil) who had at least one N'TM isolated in
respiratory specimens (sputum, bronchoalveolar lavage,
induced sputum, early-morning gastric lavage), from
January 2011 to December 2014. Patients whose isolates
were not identified to the level of mycobacterial species
were excluded.

NTM cases were defined based on the American
Thoracic Society (ATS) criteria which have issued diagnostic
criteria to aid diagnosis of pulmonary NTM disease cases
and distinguish them from simple colonization (11). All
cases with N'T'M isolation were evaluated retrospectively.

Processing of samples

NTM mycobacteria culture was performed in liquid
medium, in the mycobacteria growth indicator tube
(MGIT) automated system (Becton Dickinson Loveton
Circle Sparks, Sparks Glencoe, MD, USA). NTM
identification was made by immunochromatographic test
(TB TEST BIOEASY® Ag MPT64, Belo Horizonte,
Brazil) using the anti-MPT'64 monoclonal antibody. All the
NTM isolates were then forwarded to the State Central
Laboratory for species determination by the phenotypic
and molecular typing technique. In the phenotypic
identification, the strains were subjected to macroscopic
screening (morphology and pigmentation of colonies)
and microscopic examination (morphology of the acid-
fast bacilli and cord factor observation) for presumptive
identification. Strains with pigmented or smooth
acromogenic colonies that did not present rope formation
in the microscopic test received a presumptive classification
of NTM and were subjected to phenotypic tests of growth
time and temperature analysis.

The polymerase chain reaction (PCR) amplification
method and subsequent restriction analysis of a 441 bp
fragment of the hsp65 gene (hsp65 PRA) was used for the
molecular identification of the species. The DNA was
extracted and amplified from the bacterial mass after ten
minutes of boiling, the amplified fragments were separately
digested with the BstEIl and Haelll restriction enzymes
and their products separated by electrophoretic run on 3%
agarose gel. The restriction pattern was analyzed to obtain
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Table 1 Characteristics of the 211 HIV-negative patients according to the ATS-2007 classification for nontuberculous mycobacteria (NTM)

disease
Disease by NTM
Variable P value*
Yes (n=49) No (n=162)
Female, n (%) 19 (38.8) 62 (38.3) 0.99
Age group (years), n (%)
<20 2(4.9) 15(9.3) -
2110 30 1(2.0) 8 (4.9 -
31 to 40 1(2.0) 16 (9.9) 0.02
41 to 50 4(8.2) 33 (20.4) -
51 to 60 15 (30.6) 36 (22.2) -
>60 26 (53.1) 54 (33.3) -
Respiratory symptoms, n (%) 46 (93.9) 134 (82.7) 0.06
NTM compatible image, n (%) 45 (91.8) 101 (62.3) <0.01
Prior TB treatment, n (%) 24 (49.0) 37 (22.8) <0.01
NTM treatment, n (%) 30 (61.2) 3(1.9) <0.01
Death due to other causes, n (%) 13 (26.5) 25 (15.4) 0.09
Death due to NTM None None -

*, Fisher’s exact test. ATS, American Thoracic Society; TB, tuberculosis; NTM, nontuberculous mycobacteria.

the species (10).

All the records from patients with NTM identified
till the species level were reviewed and a form was
completed including demographic, clinical, radiological
and microbiological information, the definitive diagnosis,
treatment and outcome after 12 months of starting
treatment for NTM. The outcomes were assessed
12 months after the first isolation of a NTM and described
as: (I) cure (clinical response plus radiological improvement
and microbiological negative results); (II) improved after
TB treatment (clinical, radiological and microbiological
response after TB treatment with rifampicin, isoniazid,
pyrazinamide and ethambutol); (III) improved without
NTM treatment; (IV) not cure (anything different from
what was defined as cure); (V) death due to others causes or
before NTM confirmed diagnosis; and (VI) lost follow-up.

Associations involving the qualitative variables of the
study were made using the chi-square test or Fisher’s exact
test and for the comparative assessment of the age, Student’s
t-test was used. All analyzes were performed using the SAS
9.0 software. For all comparisons a 5% significance level
was considered.

The IRB clearance was obtained from Research Ethics
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Committee of the Clinics Hospital at Ribeirio Preto
Medical School, under authorization number 9586/2011.

Results

From 2011 to 2014 the mycobacterial laboratory performed
14,394 cultures for mycobacteria in respiratory specimens.
Of these, 590 (4.10%) showed growth of NTM and 2,087
(14,5%) detected M. tuberculosis. There were 305 (51.7%)
NTM isolates characterized till the species level and which
were included in the study, representing 290 patients.
Of these, 79 (27.2%) patients with HIV infection were
excluded from the analysis. The ATS criteria (2007) were
applied to the 211 (72.8%) remaining, with 49 (23.2%)
fulfilling the criteria for disease caused by NTM and
162 (76.8%) being characterized only as colonized patients
(without NTM criteria for disease). Patients’ description
based on age, gender, respiratory symptoms, presence of
image suggestive of NTM involvement, previous treatment
for TB, NTM treatment and death are shown in Table 1.
The N'TM species most often isolated in this group was
M. intracellulare in 59.1% (29 isolates), followed by M. avium
in 14.3% (7), M. abscessus 12.2% (6), M. gordonae 6.1% (3),
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Table 2 Isolates species identified in 211 patients according to the classification of infection/colonization versus nontuberculous mycobacteria

(NTM) disease
Disease by NTM
NTM species P value*
No (n=162) Yes (n=49)

M. intracellulare, n (%) 107 (66.0) 29 (59.2) 0.61
M. avium, n (%) 6 (3.7) 7 (14.3) 0.01
M. abscessus, n (%) 4 (2.5) 6(12.2) 0.01
M. fortuitum, n (%) 5(3.1) 2 (4.1) 0.66
M. gordonae, n (%) 19 (11.7) 3(6.1) 0.42
Slow growing mycobacteria, n (%) 15(9.3) 0 (0) 0.02
Other NTM*, n (%) 6 (3.7) 2(4.1) 0.99
Positive acid-fast smear, n (%) 4 (2.5) 9(18.4) <0.01

*, M. kansasii, M. peregrinum or M. porcinum or M. septicum. NTM, nontuberculous mycobacteria.

M. fortuitum 4.1% (2) and other NTM 4.1% (2). The smear
microscopy was positive in 18.4% of patients in this group
(Tible 2).

Among the patients without confirmed NTM disease
(162 colonized individuals) the most frequent species
identified were: M. intracellulare (66.1%), M. gordonae
(11.7%), slow growing NTM (9.3%), M. avium (3.7%) and
M. fortuitum (3.1%).

Outcomes for cases with confirmed disease by NTM

Among 49 confirmed NTM cases there were 30 (61.2%)
who started specific treatment and 19 (38.8%) who had not
been treated. Patients’ records were reviewed 12 months
after treatment initiation for the first group and 12 months
after disease confirmation for the other 19 patients without
treatment. There were 17 (56.7%) out of 30 treated patients
who had been cured; 7 (23.3%) completed the treatment
and had no improvement; 4 patients (13.3%) lost follow-up;
and 2 (6.7%) died from other causes (cancer).

Among 19 NTM cases not treated the reasons to not
start treatment were: follow-up lost, death due to other
causes before the results of NTM cultures were available;
misdiagnose and treatment for TB after positive acid-
fast smear results; other concomitant priority diagnosis
(i.e., lung, rectum or hematologic cancer, pulmonary
paracoccidioidomycosis or aspergillosis). The outcomes
observed in this group after the initial diagnosis was:
8 (42.1%) patients improved [2 (25%) after TB treatment
and 6 (75%) without specific treatment]; 5 (26.3%) patients
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died [3 (60%) before the NTM culture results were
available and 2 (40%) due to cancer]; 6 (31.6%) patients lost
follow-up (Table 3).

Patients who had clinical response, radiological
improvement and negative culture after 12 months of
follow-up were usually infected with M. avium, M. kansasii
and M. intracellulare. None of the patients with M. abscessus
had complete regression of the clinical findings or negative
culture results after one year under treatment (7able 3).

By classifying the NTM disease for non-HIV patients
with pulmonary disease according to the McShane and
Glassroth (2015) proposal (2), there were 12 patients with
nodular pattern; 11 with bronchiectasis plus nodular pattern;
7 patients with a mixed pattern (nodules, bronchiectasis and
cavitation); 2 patients with T'B like pattern; and no one with
hypersensitivity pneumonitis. Other findings in the thorax
imaging were described in 17 patients, like consolidation,
atelectasis, ground-glass opacification, pleural effusion,
pleural thickening and single calcified nodule.

In this study, 27 patients (55%) presented anemia when they
were diagnosed with N'TM pulmonary disease and 3 (42.8%)
had no improvement after 12 months of treatment (7able 3).

In Table 4 we describe data about pulmonary NTM
studies in Brazil including the data we got for patients with
NTM disease and those with only colonization (12-19),
based on the AT'S-2007 criteria (11).

Discussion

For reasons that are not fully understood, some pathogenic

7 Thorac Dis 2018;10(3):1903-1911
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NTM treatment

NTM treatment

Patient ID  Gender Age NTM isolated Acid-fast smear - Outcome
initiated completed
1* M 73 M. gordonae No Yes Yes Cure
6 F 72 M. avium No Yes Yes Cure
7 M 54 M. intracellulare® No Yes Yes Cure
14* F 56 M. avium Yes Yes Yes Cure
17" M 55 M. intracellulare* No Yes Yes Cure
18* F 75 M. intracellulare* No Yes Yes Cure
21* M 58 M. intracellulare® No Yes Yes Cure
25 M 68 M. intracellulare® Yes Yes Yes Cure
26 M 40 M. intracellulare® Yes Yes Yes Cure
28* M 81 M. kansassii No Yes Yes Cure
29 F 75 M. gordonae No Yes Yes Cure
34 M 66 M. avium No Yes Yes Cure
35 F 52 M. intracellulare® No Yes Yes Cure
36 M 70 M. avium No Yes Yes Cure
37 F 82 M. avium Yes Yes Yes Cure
42 F 58 M. intracellulare® No Yes Yes Cure
45 M 67 M. intracellulare® No Yes Yes Cure
19* M 70 M. intracellulare” No Yes Yes Not cure
24* M 56 M. intracellulare* No Yes Yes Not cure
31 F 77 M. abscessus No Yes Yes Not cure
32 F 62 M. abscessus No Yes Yes Not cure
33 F 52 M. abscessus Yes Yes Yes Not cure
43 F 70 M. abscessus No Yes Yes Not cure
48* M 62 M. abscessus Yes Yes Yes Not cure
5 F 41 M. intracellulare® No Yes No Lost follow-up
10* M 48 M. gordonae No Yes No Lost follow-up
13 M 30 M. fortuitum Yes Yes No Lost follow-up
38 M 68 M. abscessus Yes Yes No Lost follow-up
46* M 63 M. intracellulare” No Yes No Died due to other causes®
49* F 52 M. intracellulare® No Yes No Died due to other causes
3 M 82 M. intracellulare* No No No Improved after TB treatment
40 M 45 M. porcinum™ No No No Improved after TB treatment
8 F 64 M. intracellulare No No No Improved without NTM treatment
9* M 76 M. intracellulare® No No No Improved without NTM treatment

Table 3 (continued)
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NTM treatment

NTM treatment

Patient ID  Gender Age NTM isolated Acid-fast smear - Outcome
initiated completed
11* M 54 M. avium No No No Improved without NTM treatment
16 M 72 M. avium No No No Improved without NTM treatment
23" M 69 M. intracellulare* No No No Improved without NTM treatment
41 M 18 M. intracellulare* No No No Improved without NTM treatment
2" M 69 M. intracellulare No No No Died before diagnosis®
4* M 14 M. intracellulare® No No No Died before diagnosis$
22 M 61 M. intracellulare* Yes No No Died before diagnosis$
30* M 49 M. intracellulare No No No Died due to other causes
44 F 64 M. fortuitum No No No Died due to other causes
12 F 76 M. intracellulare® No No No Lost follow-up
15* F 53 M. intracellulare® No No No Lost follow-up
20" M 56 M. intracellulare* No No No Lost follow-up
27* M 53 M. intracellulare* No No No Lost follow-up
39 M 51 M. intracellulare* No No No Lost follow-up
47* M 57 M. intracellulare” No No No Lost follow-up

*, patients who presented anemia in the NTM disease diagnosis; *, mycobacterium intracellulare/mycobacterium Chimaera; *, M.
porcinum/M. peregrinum/M. septicum; ¥ NTM culture became positive after patient’s death; ©, lung, hematologic and rectum cancer was
the main causes. M, male; F, female; NTM, nontuberculous mycobacteria; TB, tuberculosis.

NTM tend to cluster in specific geographic regions.
MAC members are the most frequently species isolated
NTM worldwide. A study with species identification for
20,182 patients, from 62 laboratories in 30 countries across
6 continents showed 91 different N'TM species isolated.
MAC predominated in most countries, followed by
M. gordonae and M. xenopi. Important differences in
geographical distribution of MAC species as well as
M. xenopi, M. kansasii and rapid-growing mycobacteria
were observed. M. avium was the most frequent isolate in
North and South America, while M. intracellulare was more
frequent in Australia with 80% of the cultures having MAC
growth and 77.5% in South Africa (20).

In Brazil, NTM is not a disease for compulsory
notification so there are no official records of prevalence.
Data from Rio de Janeiro with 5,448 patients with positive
smear microscopy treated in the outpatient clinic, between
1995 and 1996, showed a prevalence of 5.83/1,000 people
NTM disease cases (21). From 1991 to 1997 a study with
1,892 N'TM isolates from 1,248 patients in the state of Sio
Paulo, showed that MAC and M. kansasii were the most
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frequently species identified (12). Nunes-Costa ez al. (2016)
reviewing the literature about NTM infections in Brazil
and Portugal found that MAC was the most reported NTM
in Brazilian studies (48%), followed by M. Kansasii (17%),
M. fortuitum (7%), M. gordonae (6%), M. abscessus (5%)
and M. chelonae (3%), quite similar to what is observed in
Portugal (9). The findings of our study showed that
M. intracellulare is the most frequent N'TM isolated in
pulmonary specimens from patients with confirmed NTM
disease in Southern Brazil, followed by M. avium and
M. abscessus. As a continental country Brazil has important
differences according to the geographic region, as showed
in Tuble 4.

In Queensland, Australia, the incidence of pulmonary
disease by NTM increased from 2.2 to 3.2 per
100,000 people between 1999 and 2005. During this period,
the affected population changed from middle-aged male
smokers to non-smoking older adult women (3,22). A study
in India analyzed 263 cultures with growth of NTM, with
79.4% of these isolated from respiratory specimens from
2013 to 2015. The most common species were M. abscessus,

7 Thorac Dis 2018;10(3):1903-1911
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Table 4 Brief review from studies that show the prevalence of nontuberculous mycobacteria (NTM) isolated from patients with pulmonary

disease in Brazil (1991-2018)

Period of . ) Number Most frequent NTM identified related to Clinical
. City or state, region . . ) Reference
analysis of isolates pulmonary disease correlation
1991-1997 Sao Paulo (Southern 600 M. avium complex (51.3%); M. kansasii (21.2%); No Ueki et al., 2005 (12)
Brazil) M. gordonae (11.5%)
1991-2013 Rio de Janeiro 174 M. kansasii (33.9%); M. avium complex (30.4%); Yes de Mello et al., 2013 (13)
(Southern Brazil) M. abscessus (13.2%); M. fortuitum (8.0%)
1994-1999 Multi-state Brazil 433 M. avium complex (46.9%); M. kansasii (14.1%); No Barreto & Campos, 2000 (14)
M. fortuitum (11.8%); M. abscessus (9.5%)
1996-2005 Rio Preto 271 M. avium complex (62.8%); M. gordonae (12,2%); No Pedro et al., 2008 (15)
(Southern Brazil) M. fortuitum (8.1%)
2000-2005 Santos 73 M. kansasii (16%); M. fortuitum (11.2%); M. No Zamarioli et al., 2008 (16)
(Southern Brazil) avium complex (8%)
2008-2010 Rondbnia 75 M. abscessus (32%); M. avium complex (22.12%); No Limaetal., 2013 (17)
(Northern Brazil) M. fortuitum (12%)
2009-2010 Campinas 46 M. avium complex (71.8%); M. fortuitum (17.4%); No Bensi et al., 2013 (18)
(Southern Brazil) M. abscessus (17.4%)
2010-2011 Para (Northen Brazil) 29 M. massiliense (44.8%); M. avium (10.3%); M. Yes Fusco et al., 2013 (19)

intracellulare (10.3%); M. abscessus (6.9%)

2011-2014 Ribeirdo Preto 49*

(Southern Brazil)

M. intracellulare (69.1%); M. avium (14.3%); M. Yes
abscessus (12.2%)

Puga et al., 2018 —this study

162" M. intracellulare (66.1%); M. gordonae (11.7%);
slow growing NTM (9.3%)

*, isolates from confirmed NTM cases; ¥, NTM isolates from colonized patients (not confirmed NTM disease). NTM, nontuberculous

mycobacteria.

M. fortuitum, M. intracellulare, M. chelonae and M. avium (23).
Most of the prevalence studies did not evaluate the
correlation between the N'TM species, disease definition
and the outcomes.

The prevalence and clinical significance of M. avium
and M. intracellulare were analyzed in 7,472 patients, from
1999 to 2003, which had been treated at the hospital of
the University of Texas. Of the 7,472 patients, 133 initially
had at least one MAC isolate. M. avium was isolated in
62 (0.83%) out of 7,472 patients and M. intracellulare in
65 (0.87%). Clinically, only 10 (16.1%) out of 62 patients
with M. avium showed evidence of infection. In contrast,
41 (63.1%) of 65 patients with M. intracellulare showed
active disease, a much higher level than those with
M. avium (P<0.001). There was a greater prevalence in
women aged over 60 years. It is suggested that among
patients not infected with HIV, M. intracellulare is more
pathogenic and has a tendency to infect post-menopausal
women (5). Koh ez al., (2012) compared patients with
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M. avium and M. intracellulare lung disease. The
patients with M. intracellulare disease were more likely
to be older age, had a lower body index mass, more
respiratory symptoms and history of previous treatment
for TB. Fibrocavitary form of the disease, smear-positive
sputum and an unfavorable microbiologic response after
combination antibiotic treatment were also more present in
M. intracellulare disease (6).

In this study one quarter of the patients presented
criteria to define NTM disease. The majority were male
(61.2%), over the age of 51 years who a previous history of
previous treatment for TB (53.3%) and with structural and
fibrotic damage in the lungs (sequelae) in the chest imaging
(X-ray/computed tomography). In the women, less than
half (42.1%) had previously been treated for TB and chest
imaging (X-ray/computed tomography) mostly showed a
nodular pattern with or without bronchiectasis. Previous TB
treatment and the consequent structural damage seems to
be one of the factors associated with NTM disease in high-

F Thorac Dis 2018;10(3):1903-1911
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burden TB countries, like Brazil and those undeveloped
countries where smoking is endemic.

Most of the patients (76.8%) in this study were
considered colonized/infected. A study performed
in Denmark included more than 1,200 adults and
2,666 samples positive for N'TM. Strict criteria were used
to categorize these isolates and 26% were classified as being
responsible for disease caused by NTM, 19% as possibly
causing disease and 55% as colonization. Among those
patients characterized as having “disease caused by NTM”
the risk of progressing to death was 1.33 higher than for
those merely colonized (3).

In a retrospective review of cases, performed in Canada,
which included adult patients with pulmonary disease who
were treated for MAC and monitored for at least 6 months to
evaluate the clinical and microbiological results, 107 patients
were included (79% female, mean age 67 years). The smear
microscopy was positive in half (54%) of the patients (24).

In this study, smear positive microscopy in the sputum
was 7 times higher in NTM cases of disease than in the
colonized patients (18.4% versus 2.5%; P<0.01), and most
of the pulmonary colonization was related M. intracellulare,
and not with M. avium or M. abscessus which were more
related to NTM pulmonary disease.

McShane and Glassroth (2015) describe an association
between anemia and poor prognosis of cases of disease
caused by NTM which was observed also in our findings,
but in less extent (2).

Different species distribution may partially determine
the frequency and the type of pulmonary manifestations for
NTM disease in each geographical location. In Southern
Brazil there was a predominance of disease caused by NTM
in elderly men, with previous TB and mainly with MAC
(59.1% M. intracellulare and 14.3% M. avium) followed by
M. abscessus (12.2 %).

Microbiology is one of the pillars for the diagnosis of
the disease caused by NTM and facilitates the definitive
diagnosis, contributes to decision making about the need
for and choice of treatment (3).

For its retrospective nature, this study has some intrinsic
limitations like the absence of species identification in all
the isolates during the study period. All the 285 isolates
which were not characterized to the mycobacterial species
level were unique isolates where there was not a strong
suspicion of NTM disease. Another limitation is related
to the reliability of some information that could not be
checked, so the available data was restricted to what was
obtained from the patients’ medical records review.
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Conclusions

Patients with more than 50 years old with nodular plus
bronchiectasis radiographic pattern, previous TB treatment
and a M. intracellulare isolated from respiratory specimens is the
prototype of N'TM disease in Southern Brazil. Persistence of
positive culture without clinical and radiological improvement
is the rule when M. abscessus the N'TM-disease cause. The
same was observed with few isolates of M. intracellulare with
extended resistance. The presence of a positive acid-fast smear
in the respiratory specimen is a strong predictor of NTM
active disease.
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