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Lung Diseases due to Nontuberculous
Mycobacteria: Report of 5 Cases
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Abstract

Nontuberculous mycobacteria (NTM) are commonly isolated from environmental sources such as water and soil. Lung disease due
to NTM commonly occurs in structural lung disease. Here, we report five cases of NTM. We identified two cases of Mycobacterium
abscessus, one of M. chelonae, one of M. gordoneae, and one of M. szulgai by polymerase chain reaction (PCR). One of the patients with
M. abscessus, despite aggressive treatment, died, whereas the other was alive and had no clinical and radiological progression without
treatment. Without treatment, the progression of disease was not seen in the case of M. chelonae and that of M. gordoneae. Clinicoradio-
logical regression occurred in the case of M. szulgai that was treated with HRZE. For correct diagnosis and the successful treatment of
NTM pulmonary disease, knowledge of clinical, radiological, and microbiological findings is important.
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INTRODUCTION

Unlike Mycobacterium tuberculosis, which is an obligate human pathogen with no environmental res-
ervoir, nontuberculous mycobacteria (NTM) are commonly isolated from environmental sources such
as water and soil, and until the second half of the previous century, occasional isolates of NTM were
thus largely considered to be contaminants or colonizers (1-4). Lung disease due to NTM commonly
occurs in structural lung disease such as chronic obstructive lung disease (COPD), bronchiectasis, cys-
tic fibrosis, pneumoconiosis, prior tuberculosis (TB), pulmonary alveolar proteinosis, and esophageal
motility disorders (5, 6). The isolation of an NTM species from a respiratory sample is not sufficient ev-
idence of the presence of NTM lung disease, the diagnosis of which is based on clinical, radiographic,
and bacteriological criteria (1). In this study, we discussed five cases of NTM that were diagnosed and
followed up at our clinic between 2008 and 2010.

CASE PRESENTATIONS

Case 1

A 65-year-old female patient with rheumatoid arthritis was admitted to our clinic because of com-
plaints of cough, thoracic pain, and hemoptysis. She was taking leflunomide and methylprednisolone
for six months. She had no history of smoking. Computerized tomography (CT) of the thorax showed
mediastinal lymphadenopathy that had no pathological size and bilateral ground-glass appearance,
consolidation areas, and multiple reticulonodular infiltrations some of which showed cavitation (Fig-
ure 1). Because sputum smears for acid-fast bacilli (AFB) were found positive two times, anti-TB treat-
ment with isoniazid (H), rifampicin (R), ethambutol (E), and pyrazinamide (Z) was initiated. Mycobac-
terial resistance to HRE and streptomycin (S) was found. Two sputum smears at the beginning of TB
treatment yielded positive cultures for NTM. M. abscessus was identified by polymerase chain reaction
(PCR). It was sensitive to amikacin (AK), cefoxitin (CFX), tobramycin, and clarithromycin (CL). M. ab-
scessus treatment with IV AK 750 mg/day, oral CL 1 g/day, IV CFX 2 g/day, and oral ciprofloxacin (CIP)
1 g/day was started. Seven months after the beginning of treatment, she died.
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Case 2

A 74-year-old man was hospitalized because of COPD exacerba-
tion. Thorax CT showed reticular and nodular infiltrations, consol-
idations, bronchiectasis, ground-glass appearance at the left lower
and upper lobe segments, consolidation, ground-glass appearance,
reticular infiltrations at right lower lobe segments, cavitary infiltra-
tion (1.5 cm in diameter), peribronchovascular reticulonodular in-
filtrations at right upper lobe segments, atelectasia and bronchiec-
tasis at the middle lobe, and thrombus at the left main pulmonary
artery and descending pulmonary artery (Figure 2). Three sputum
smears were positive for AFB. Anti-TB treatment with HRSE was initi-
ated. Sputum smear for AFB was negative three times at the second
month of TB treatment, and the TB cultures were also negative. An-
ti-TB treatment finished six months later. Only one sputum smear at
the second month of anti-TB treatment yielded positive culture for
NTM. M. chelonae was identified by PCR. It was resistant to H, R, E,
S and susceptible to ciproxin (CIP), capreomycin (CAP), kanamycin
(KAN), and amikacin (AK). Treatment for M. chelonae was not initi-

Figure 1. Bilateral ground glass appearence, consolidation ar-
eas, reticulonodular and cavitary infiltrations

Figure 2. Reticular, nodular and cavitary infiltrations
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ated because only one sputum smear was positive for M. chelonae,
and all other sputum smears were negative for AFB and other cul-
tures. During the one-year follow-up without treatment for NTM,
progression of disease was not seen.

Case 3

A 73-year-old man with coronary artery disease and diabetes mel-
litus (DM) was hospitalized with a complaint of fatigue. He was
smoker. Thorax CT showed cavitary infiltrates in the right lung (Figure
3). Bronchial lavage smear was negative for AFB. Nonspesific antibi-
otic treatment was given for two weeks. However, there was no clini-
coradiological regression. Anti-TB treatment with HRZE was initiated.
The bronchial lavage smear yielded a positive culture for NTM. M. gor-
doneae was identified with PCR. It was resistant to H, R, E, S, cycloser-
ine (CYC), ethionamide (ETN), and para-aminosalicylic asid (PAS) and
was sensitive to ofloxacin (OFL), CIP, KAN, AK, and CAP. Treatment
with oral linezolid 1200 mg/day, CL 1g/day, and OFL 800 mg/day was
initiated. However, because the patient was not compliant, the treat-
ment ended after 10 days. During the one-year follow-up without
treatment, clinical and radiological progression did not occur.

Case 4

A 53-year-old man with complaints of cough and hemoptysis was
admitted to our clinic. Chest radiography showed cavitary infiltration
in the right upper lung zone and heterogeneous infiltrations in the
left middle and lower lung zones. Thorax CT showed cavitary infiltra-
tion in the right lung and nodular infiltration in left lung (Figure 4).
Three sputum smears were positive for AFB. Anti-TB treatment with
HRZE was started. Two sputum smears at the beginning of anti-TB
treatment yielded positive cultures for NTM. M. szulgai was identi-
fied. It was resistant to CYC, ETN, and PAS and was sensitive to H, R,
E, S, OFL, CIP, ETN, CAP, KAN, and AK. Treatment for M. szulgai was
continued with HRZE. One year after treatment, clinicoradiological
regression occurred, and all sputum smears, AFB, and cultures for TB
became negative.

Case 5

A 20-year-old man with DM was admitted to our clinic because of
complaints of cough, sputum, and weight loss. Chest radiography
showed pleural effusion appearing as a homogeneous opacity in

Figure 3. Thorax CT: Cavitary infiltrates in right lung
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the lower zone of the right lung. After thoracentesis, pneumotho-
rax occurred. Chest tube thoracostomy was performed to drain air
around the lungs. Then, sputum smears were found positive for AFB
two times. Anti-TB treatment with HRZE was started with the diag-
nosis of pulmonary TB. Empyema occurred during drainage of the
pleural space by the chest tube. Four months after treatment, pleural
decortication was performed. Thorax CT showed consolidation and
nodular infiltration in the right lung (Figure 5). Sputum smears were
positive for AFB four months after treatment. Five sputum smears
yielded positive cultures for NTM. M. abscessus was identified. It was
resistant to HRES, CIP, doxycycline, imipenem, tobramycin, and tri-
methoprim and was sensitive to AK, CL, tigecycline, CFX. Treatment
for M. abscessus was initiated with IV AK 1g/day, oral CL 1g/day, and
IV CFX 2 g/day. However, because the patient did not want to contin-
ue treatment, it was stopped after two months. During the one-year
follow up without treatment, clinical and radiological progression
did not occur.

.
Figure 4. Cavitary infiltration and bronchiectasies in right lung

Figure 5. Consolidation and nodular infiltration in right lung
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DISCUSSION

Although M. tuberculosis is by far the most important mycobacterial
species from the public health perspective, other species are being
encountered with an increasing frequency and new species are be-
ing identified (7). Unlike M. tuberculosis, which is an obligate human
pathogen with no environmental reservoir, NTM are commonly iso-
lated from environmental sources such as water and soil, and until
the second half of the previous century, occasional isolates of NTM
were thus largely considered to be contaminants or colonizers (1-4).
Some NTM, however, are pathogens that may cause severe disease
or even result in death (1, 2, 8). The isolation of an NTM species from
a respiratory sample is not sufficient evidence for the presence of
NTM lung disease, the diagnosis of which is based on clinical, radio-
graphic, and bacteriological criteria (1).

Person-to-person transmission of infection is rare, and isolation of
infected individuals is thus not required. It is generally accepted
that most human infection is due to environmental NTM and that
airborne NTM infection may play an important role in respiratory dis-
eases (1, 8).

Human diseases due to NTM is classified into four distinct clinical syn-
dromes: pulmonary disease, lymphadenitis, cutaneous disease, and
disseminated disease; among these, chronic pulmonary disease is
the most common localized clinical condition (1, 8). Lung disease due
to NTM commonly occurs in structural lung disease, such as COPD,
bronchiectasis, cystic fibrosis, pneumoconiosis, prior TB, pulmonary
alveolar proteinosis, and esophageal motility disorders (5).

Theisolation of NTM species from a respiratory sample is not sufficient
evidence of the presence of NTM lung disease, the diagnosis of which
is based on clinical, radiographic, and bacteriological criteria (1).
The minimum evaluation of a patient suspected of having NTM lung
disease should include the following: 1) chest radiograph or, in the
absence of cavitation: 2) three or more sputum specimens for AFB
analysis, and 3) exclusion of other disorders such as TB (1). Clinical,
radiographic, and microbiological criteria are equally important, and
all must be met to make a diagnosis of NTM lung disease (1).

The radiological manifestations of NTM pulmonary disease vary and
are often subtle and may be indistinguishable from those of TB. The
radiographic criteria required are the presence of infiltrates, cavita-
tion, or multiple nodules on plain chest radiography and/or multiple
small nodules less than 10 mm in diameter or multifocal bronchiecta-
sis on high-resolution computed tomography (HRCT) of the lungs (9).
Koh et al. (10) suggested that approximately one-third of patients
with bilateral bronchiectasis and bronchiolitis have NTM disease
extensive abnormalities, cavitation, or consolidation on HRCT and
that females were particularly associated with NTM. Radiographic
features of NTM lung disease depend on whether the lung disease is
primarily fibrocavitary (similar to TB) or characterized by nodules and
bronchiectasis (nodular/bronchiectatic disease) (5).

In the absence of diagnostic specificity of the clinical manifesta-
tions or chest radiographic findings, the diagnosis of NTM pulmo-
nary disease requires microbiological confirmation. Positive spu-
tum cultures for NTM should, however, be cautiously interpreted.
The discovery of NTM in a single sputum sample is not proof of NTM
disease, especially when the AFB smear is negative and NTM are
cultured in small numbers. The distinction between colonization or
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contamination and true infection is often difficult and somewhat
arbitrary (5, 9).

According to theATS/IDSA statement (2007), the following criteria ap-
plied to make a diagnosis of NTM lung disease: 1) pulmonary symp-
toms, chest radiograph, 2) positive culture results from at least two
separate expectorated sputum samples or positive culture results
from at least one bronchial lavage, or 3) transbronchial or other lung
biopsy with mycobacterial histopathological features and positive
culture for NTM or biopsy showing mycobacterial histopathological
features and one or more sputum or bronchial washings that are pos-
itive for NTM (5). Patients who are suspected of having NTM lung dis-
ease but who do not meet the diagnostic criteria should be followed
up until the diagnosis is firmly established or excluded. Making the
diagnosis of NTM lung disease does not, per se, necessitate the ad-
ministration of therapy, which is a decision based on the potential
risks and benefits of therapy for individual patients. In developing
countries where the incidence of pulmonary TB is much higher than
that of NTM pulmonary disease, the initiation of presumptive anti-TB
treatment, especially in smear-positive patients prior to the identifi-
cation of isolates, is a common practice (9).

All the five cases in this study had pulmonary TB like clinicoradiolog-
ical appearance. Four cases had sputum smears positive for AFB, and
one case had a positive bronchial culture for NTM. Radiological find-
ings of our five cases were consolidations, cavitary infilrations, nodu-
lar infiltrations, and bronchiectasia. These findings were similar with
the study of Babalik (11). Anti-TB treatment was started for all cases.

All isolates of NTM except M. szulgai were resistant to HRSE. One pa-
tient with M. abscessus, despite aggressive treatment, died, whereas
the other was alive and had no clinical and radiological progression
without treatment. Without treatment, progression of disease was
not seen in the case of M. chelonae and that of M. gordoneae. Clini-
coradiological regression occurred in the case of M. szulgai that was
treated with HRZE.

Limitations of this study are that a small number of subjects were
used and that there was a treatment noncompliance in two cases.

CONCLUSION

As a conclusion, NTM have pulmonary TB like clinicoradiological
appearance and sputum smears positive for AFB. Anti-TB treatment
should be started for all cases. When there is TB drug resistance, the
possibility of NTM should be kept in mind. For correct diagnosis and
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the successful treatment of NTM pulmonary disease, knowledge of
clinical, radiological, and microbiological findings is important.
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