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Non-tuberculous mycobacteria infection:
75 cases
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ÖZET

Akciğerde tüberküloz dışı mikobakteri infeksiyonu: 75 olgu

Giriş: Tüberküloz dışı mikobakteri özellikle AIDS ve immünsüpresif hastalarda yaygın olarak gözlenmektedir. Bu çalışma,
klinik önemi açısından hastaların balgam örneklerinde MOTT içeriğinin araştırılması amacıyla tasarlanmıştır. 

Hastalar ve Metod: 2009-2010 yıllarında, Süreyyapaşa Göğüs Hastalıkları ve Göğüs Cerrahisi Eğitim ve Araştırma Hasta-
nesi kliniklerinde tüberküloz dışı mikobakteri tanısı alan toplam 75 hastada [30 kadın (%40), 45 erkek (%69); ortalama yaş
(SS): 48.7 (15.9) yıl] hızlı test ve NAP testi kullanılarak MGIT yöntemiyle Löwenstein-Jensen (LJ) de (51.864 LJ) atipik bü-
yüme tespit edildi. Tespit işlemleri 31 (%43) hastada, Hsp65PCRREA yöntemlerine göre yapıldı. Tedavi yönetimi, radyolo-
ji, bakteriyoloji, eşlik eden hastalıklar ve tedavi sonuçları tıbbi kayıtların incelenmesi, hastaların doğrudan aranması ve tü-
berküloz dispanserlerin verilerine ulaşılması yolu ile elde edildi.  

Bulgular: Mycobacterium abscessus 9 (%28) hastada, Mycobacterium avium kompleks 8 (%25) hastada, Mycobacterium
kansasii 5 (%16) hastada Hsp65PCRREA yöntemleriyle tespit edildi. “American Thoracic Society” tanım ve tedavi kriterle-
rine sahip 18 (%24) hastada, tedavi minör ve majör ilaçlarla yürütüldü. Standart tüberküloz tedavisi 75 olgunun 25
(%33)’inde uygulandı. Tüberküloz dışı mikobakteri tespiti 25 olgudan 8 (%32)’inde gözlendi. Takip dönemi 75 olgunun
32’sinde tedavisiz yürütüldü. Tek bir pozitif atipik büyüme 43 (%72) olguda saptandı. Toplamda 43 olguya uygulanan te-
davi, 25 (%58) olguda iyileşme, 3 (%7) olguda başarısızlık ve 3 (%7) olguda ölümle sonuçlandı. İlaç direnci 36 olguda sap-
tandı. Herhangi bir ilaç direnci 31 (%86) olguda, HR ilaç direnci ise 27 (%75) olguda tespit edildi. Tüberküloz tedavi öykü-
sü 20 (%40) olguda mevcuttu. Respiratuar ve nonrespiratuar hastalıklar eşit şekilde olguların 18 (%38)’inde tespit edildi.
Radyolojik konsolidasyon 28 (%65) olguda, kavite ise 16 (%37) olguda tespit edildi. 

Sonuç: Kültür yöntemleri aracılığıyla tüberküloz dışı mikobakteri tespiti, uygun tedavi ve epidemiyolojik değerlendirme
yapabilmek adına önemlidir.

Anahtar Kelimeler: Tüberküloz dışı mikobakteri, balgam kültürü, hızlı test ve NAP testi, MGIT.
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INTRODUCTION

Non-tuberculosis mycobacterium (NTM) is generally
referred to as mycobacterium rather than Mycobacteri-
um tuberculosis complex or Mycobacterium leprae (1).
It is thought that NTM is not transmitted from person-to-
person (1). NTM are environmental organisms found in
soil and water worldwide. They are considered opportu-
nistic pathogens, and several species are associated
with human disease, typically pulmonary, skin/soft tis-
sue, lymphatic, or disseminated in presentation (2).

Mycobacterium avium complex (MAC), Mycobacteri-
um kansasii and rapidly growing mycobacteria (RGM)
such as Mycobacterium abscessus and Mycobacterium
fortuitum constitute the main species associated with
human pulmonary disease (1,3). 

Epidemiology studies of pulmonary NTM infections are
generally limited in several ways. Firstly, since NTM are
often isolated from the environment, including potable
water, specimen contamination is a significant concern.
Secondly, the mere presence of NTM in the lungs does
not necessarily imply significant or progressive pulmo-
nary disease. Thirdly, because the isolation of NTM do-
es not mandate informing a ‘reportable disease’ offici-

ally in many jurisdictions, surveys of the epidemiology
of NTM often consist of incomplete samples (4,5). 

In the past two decades, an increase in the prevalence
of NTM infection/disease has been noted worldwide
(3,4,6). Suggested reasons include a rise in prevalence
of human immunodeficiency virus infection and other
acquired immunocompromised states, an increased
understanding of the clinico-pathological relationship
between host and pathogen and awareness of these or-
ganisms as potential pathogens, advances in methods
of detection and recovery of the organisms (1). 

In our country, identification of NTM is not used in our
country routine in laboratories. Generally wrongly tre-
atment is administered to these patients. Firstly these
patients are treated wrongly standard short course tu-
berculosis (TB) treatment for long time. These patients
generally have major drug resistance especially for iso-
niazid and rifampicin and treatment failure are occur-
red after the treatment failure with standard short cour-
se TB treatment. Secondly, multi-drug resistance TB
(MDR-TB) treatment is begun treatment with second-li-
ne drugs for a long time after the treatment failure with
standard short course TB treatment. Generally, treat-
ment of NTM is delayed several months. Importance of
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Introduction: Non-tuberculosis mycobacterium is especially seen in AIDS and non-immunosuppressant patients. This
study was designed to evaluate data relating to non-tuberculosis mycobacterium content in patients’ sputum for the clini-
cal importance. 

Patients and Methods: During 2009-2010 at Sureyyapasa Chest Diseases and Chest Surgery Training and Research Hospi-
tal clinics, 75 patients [30 women (40%) and 45 men (69%); mean age (SD): 48.7 (15.9) years] with non-tuberculosis myco-
bacterium were determined by the rapid test and NAP test in Mycobacteria Growth Indicator Tube (MGIT), which had aty-
pical growth in 51.864 Lowenstein-Jensen. Identification was done with Hsp65PCRREA methods in 32 (43%) cases. Treat-
ment management, radiology, bacteriology, co-morbidity, treatment outcomes were evaluated from medical records, calling
patients and from tuberculosis dispensaries.

Results: In 9 (28%) patients Mycobacterium abscessus, in 8 (25%) patients Mycobacterium avium complex (MAC), in 5
(16%) patients  Mycobacterium kansasii was found with identification Hsp65PCRREA methods. In 18 (24%) of 75 cases
with American Thoracic Society definition and treatment criteria, treatment was administered using major and minor
drugs. Standard tuberculosis treatment was administered in 25 (33%) of the 75 cases. In 8 of 25 (32%) cases identification
of non-tuberculosis mycobacterium was evident. In 32 of 75 cases follow up was performed with no treatment. One positi-
ve atypical growth culture was identified in 23 (72%) of 32 patients.  Treatment was administered in 43 cases while 25
(58%) of 43 were cured, 3 (7%) of 43 were default and 3 (7%) died. Drug resistance was the outcome in 36 cases. While 31
(86%) had any drug resistance, 27 (75%) had HR drug resistance. Past history of tuberculosis treatment was evident in 20
(40%) cases. Respiratory and non-respiratory diseases were identified equally in 18 (38%) cases. Radiological consolidati-
on in 28 (65%), and cavity in 16 (37%) cases were determined.

Conclusion: In order to carry out the right treatment and epidemiologic evaluation, it is important to identify non-tubercu-
losis mycobacterium by culture methods.

Key Words: Non-tuberculosis mycobacterium, sputum culture, rapid test, NAP test, MGIT.



identification of NTM is thought for these reasons. And
another important thing is differentiation of real disease
between contaminations for true treatment. 

PATIENTS and METHODS

This study was designed as a retrospective descriptive
study conducted with NTM patients being followed up at
Sureyyapasa Chest Diseases and Chest surgery Training
and Research Hospital including ρ-nitro-α-acetylamino-
β-hydroxypropiophenone (NAP) and rapid testing that
were carried out in comparison of the Mycobacteria
Growth Indicator Tube (MGIT) and revealed an atypical
growth in Lowenstein-Jensen (LJ) (2009-2010). Identi-
fication of NTM was established by using Hsp65PCRREA
methods at Istanbul University Institute of Experimental
Medicine laboratory. Diagnosis was done according to
American Thoracic Society (ATS) guideline (7). After
determined an atypical growth in LJ, NAP and rapid tes-
ting was carried out in MGIT. 

According to ATS guideline, if the patients had treat-
ment failure or delayed sputum and culture conversion
under the standard short course TB treatment, identifi-
cation was established by using hsp65 PCR-Restriction
Enzyme Analysis (Hsp65PCRREA) methods. Further-
more, NTM was considered either clinically or radiolo-
gically, according to ATS guideline by clinician and
identification was established by using Hsp65PCRREA
methods. If the patients had sputum and culture con-
version and clinically improvement under the standard
short course TB treatment, standard TB treatment was
continued and identification is not worked. 

According to ATS guidelines generally for patients be-
ing followed up in outpatient clinics, if the patients had
only one culture positive and atypical growth diseases
were not thought by clinically and radiological and the
patients were followed with no treatment. Identification
of NTM is not worked for these patients. Some of iden-
tification could be done if their LJ culture were suitab-
le in treated standard short course TB treatment and no
treatment patients for evaluation in this research. 

Definition of disease, administered drugs, radiology,
bacteriology, co-morbidity, treatment outcomes were
evaluated using medical records. Treatment outcome
and treatment management were evaluated by calling
patients and using information obtained from TB dis-
pensaries’ files. 

RESULTS 

Basic demographic and clinical features are shown in
Table 1. During 2009-2010 at Sureyyapasa Chest Di-
seases and Chest Surgery Training and Research Hos-
pital clinics, 75 patients [29 (39%) women, 46 (61%)

men, mean age (SD): 48.7 (15.9) years] with MOTT
were determined with rapid testing and NAP testing in
MGIT in 51.864 LJ, which had atypical growth. 

Identification was done with Hsp65PCRREA methods in
32 (43%) cases. Results of identification with
Hsp65PCRREA methods included 9 (28%) M. absces-
sus, 6 (19%) MAC, 5 (16%) M. kansasii, 2 (6%) M. ab-
scessus + M. kansasii, 3 (9%) M. fortuitum, 5 (16%)
Mycobacterium gordonae, 3 (9%) Mycobacterium szul-
gai, 1 (3%) Mycobacterium neonarum. 

In 18 (24%) of 75 cases with ATS definition and treat-
ment criteria, treatment was administered using major
and minor drugs. In 25 (33%) of the 75 cases standard
TB treatment was administered while 32 (40%) of 75
cases were followed up with no treatment.

In 18 cases, all of cases had identification including 6
(33%) M. abscessus, 5 (28%) MAC, 2 (11%) M. kansa-
sii, 3 (17%) M. fortuitum and 2 (11%) M. szulgai cases.
In 25 cases, 8 cases had identification of NTM including
1 (12.5%) M. abscessus, 1 (12.5%) MAC, 1 (12.5%)
MAC + M. kansasii, 2 (25%) M. gordanae, 1 (12.5%) M.
szulgai and 1 (12.5%) M. neonarum. In 32 cases, 6 ca-
ses had identification of NTM. M. abscessus was evident
in 2 (30%) while MAC + M. kansasii in 1 (17%). 

A single positive culture was evident in 38 (51%) cases
while 37 (49%) had more than one positive culture. Of
18 cases treated with NTM treatment, 14 (78%) had
more than one culture and of 25 cases treated with
standard short course treatment, 15 (60%) had more
than one culture while 32 cases without treatment, 23
(72%) had one culture. 

Of 18 cases, 14 were evaluated treatment regimes be-
fore NTM treatment. Mean (SD) duration of major TB
drug treatment was 147.8 (125) days. 

A drug susceptible test was done in 36 (48%) of 75 ca-
ses. 31 (86%) of 36 had no drug resistance; and 27
(87%) of 31 had HR drug resistance. Of 75 cases 50
were inpatient, hence their data files could not be eva-
luated. In 19 (38%) of 50 cases respiratory diseases
and in 19 (38%) of 50 cases non-respiratory diseases
were evident. Past history of treatment was evident in
20 (40%) of 50 cases.

Radiology findings were evaluated in 43 (57%) of 75
cases and 18 (42%) of 43 had unilateral radiology, 25
(58%) of 43 had bilateral radiology findings. In 15
(35%) of 43 cases nodule, 28 (65%) of 43 consolidati-
on, 16 (37%) of 43 cases cavity and 2 (5%) of 43 ca-
ses pleural effusion were identified. In 25 (33%) of 75
cases Thorax computerized tomography (CT) findings
were evident including diagnosis of a nodular lesion in
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Table 1. Basic demographic and clinical features.

Treatment type

NTM treatment TB treatment No treatment Total
18 (24%) 25 (33%)a 32 (43%) (n= 75)

Age [year; mean (SD)] 48.0 (14.4) 48.9 (18.5) 48.8 (15.0) 48.6 (15.9)

Gender

Female 2 10 17 29 (40%)

Male 16 15 15 46 (60%)

MOTT count

Multiple 14 15 9 37 (49%)

Single 4 10 23 38 (51%)  

Types

Unidentified 0 17 26 43 (57%)  

M. abscessus 6 1 2 9

MAC 5 1 0 6

M. kansasii 2 1 0 3

MAC + M. kansasii 0 1 1 2

M. fortuitum 3 0 0 3

M. gordonae 0 2 3 5

M. szulgai 2 1 0 3

M. neonarum 0 1 0 1

Total 18 8 6 32

Resistance

Resistant 12 12 7 31

Sensitive 0 4 1 5

No resistance 6 9 24 39

HR resistance 12 9 6 27

Total 12 16 8 36

Comorbid disorder 

Respiratory 4 5 10 19

Nonrespiratory 3 8 8 19

DM 0 5 2 7

HT CHF 2 5 6 13

Malignancy 0 0 3 3

Past history of treatment

Yes 11 6 3 20

Total 17 21 17 50

Radiology type 

Unilateral 6 8 4 18

Bilateral 10 11 4 25

Radiology findings

Nodule 6 6 3 15

Consolidation 11 11 6 28

Cavity 11 5 0 16

Pleural effusion 1 1 0 2

Total 16 19 8 43



13 (52%) of 25, of a consolidation lesion in 15 (60%) of
25 and a cavity lesion in 14 (56%) of 25. 

In 16 (89%) of 18 cases with the diagnosis and treat-
ment of MOTT radiological findings were available inc-
luding findings of consolidation in 11 (69%) and cavity
in 11 (69%) of 16 cases. Thorax CT findings available
in 13 (72%) of 18 cases revealed nodular lesion in 11
(85%), consolidation lesion in 8 (62%) while cavity le-
sion in 8 (62%) of 13 cases.

In 18 who had NTM treatment, 8 (44%) cases were cu-
red, 6 (33%) cases were under treatment, 1 (5%) case
was default, 2 (11%) case died, and 1 (5%) case was
followed up with no drug treatment. 

In 18 who had NTM treatment, 15 cases were sputum
smear positive and 12 cases were evaluated sputum
smear conversion, 7 (58%) of 12 had sputum smear
conversion in the first month, 2 (17%) of 12 had spu-
tum smear conversion in the second month, 2 (17%) of
12 had smear conversion in the third month. End of the
third month smear conversion had been achieved in 11
(92%) of 12 cases.

In 25 who were treated with standard short course tre-
atment, 17 (70%) cases were cured, 3 (12%) cases we-
re under treatment, 2 (8%) cases were default, 1 (4%)
case died, 2 (8%) cases were followed-up with no drug
treatment.
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Table 1. Basic demographic and clinical features (continued).

Treatment type

NTM treatment TB treatment No treatment Total
18 (24%) 25 (33%)a 32 (43%) (n= 75)

CT findings 8 2 3 13

Nodule

Consolidation 8 5 2 15

Cavity 11 2 1 14

LAP 1 0 0 1

Bronchiectasis 2 0 0 2

Reticulation 2 0 1 3

Total 13 6 6 25

Follow up  

Inpatient 17 22 11 50

Outpatient 1 3 21 25

Treatment outcome

Cure 8 17 0 25

Ongoing 6 3 0 9

Failure 0 0 0 0

Withdrawal 1 2 0 3

Exitus 2 1 2 5

Follow up without treatment 1 2 30 33

Total 18 25 32

Sputum conversion

1st month 7 6 0 13

2nd month 2 2 0 4

3rd month 2 1 0 3

4th month 0 1 0 1

Total 12 10 0 22
a2 patients are under multi-drug resistance treatment.

Data are expressed as n (%) unless otherwise is stated.

NTM: Non-tuberculosis mycobacterium, SD: Standard deviation, MAC: Mycobacterium avium complex, CT: Computerized tomography.



In 25 who were treated standard short course treat-
ment, 19 cases were sputum smear positive and 10 ca-
ses were evaluated sputum smear conversion, 6 (60%)
of 10 had sputum smear positive in the first month, 2
(20%) of 10 had sputum smear positive in the second
month, 1 (10%) of 10 had sputum smear positive in the
third month, 1 (10%) of 10 had sputum smear positive
in the fourth month. End of the third month smear con-
version had been achieved 9 (90%) of 10 cases.

In 32 (40%) of 75 cases, follow up was performed witho-
ut treatment. After calling the patients and the TB dispen-
saries, no patients needed any further treatment or visit to
the dispensaries. However, two of 32 died because one of
them had lymphoma, and one of them had lung cancer. 

In Table 2, detail treatment regime, sputum and smear
conversion time, treatment outcome, drug susceptibility
and drug results are shown in 18 treated MOTT cases. 

There were four M. avium, one MAC diseases, while
two of five had clarithromycin susceptibility drug resis-
tance. The diseases were treated with clarithromycin,
ethambutol, amicacine, rifampin for at least 12 months
after the culture conversion. Both of them had bilateral
and cavitary diseases. One of them had culture conver-
sion in the 4th month and was cured. The other one was
under a 9th month treatment and had a culture conver-
sion in the 2nd month. One of five patients was treated
with clarithromycin, amicacine, moxifloxacin and
cycloserine. These patients had bilateral radiologic and
cavitary diseases and had culture conversion in 1st

month of the treatment. Two of five patients had been
treated with rifampin, ethambutol and clarithromycin.
One of them had nodular radiological disease while
culture conversion occurred in the 2nd month and cu-
red. The other one who was treated with rifampin, et-
hambutol and clarithromycin had cavitary and bilateral
diseases accompanied with chronic obstructive pulmo-
nary disease (COPD) and Silicosis, while the culture
and sputum smear were still positive in 3rd month when
the patient died due to respiratory disease. 

In 75 cases, there were two M. kansasii cases. They had
no co-morbidity. One case had drug susceptibility test.
This patient had culture conversion on the 3rd month.
They had been treated according to drug susceptibility
test (rifampin, ethambutol, clarithromycin, ciprofloxa-
cin), after 12 months of culture conversion and the treat-
ment resulted in cure. The other of M. kansasii case had
been treated with rifampin, isoniazide, ethambutol and
pyrazinamide (only two months). Their culture conversi-
on was achieved after 1st month and under the treatment.

There were six M. abscessus diseases five of which we-
re evaluated. Standard MDR treatment regime was ad-

ministered in two of them with protionamide, ofloxacin,
cycloserine and amicacine. They developed drug sus-
ceptibly for amicacine, cefoxitin and clarithromycin.
One of them was found positive on the 5th month and
treatment was stopped and the patients were followed
up with no-drug treatment, because cefoxitin drug is
not available in Turkey now. One of them was still cul-
ture positive in the 14th month of this treatment. Mul-
tidrug treatment regime with clarithromycin and paren-
teral treatment drug (amicacine and amicacine plus li-
nezolid) was administered in two of six patients who
were treated for 12 months after the culture conversi-
on. Culture conversion occurred on 2nd and the patient
was cured. One of six cases is still being treated with
clarithromycin, amicacine and ciprofloxacin while the
sputum and culture positivity is still continuing.

There were two M. fortuitum cases. One of them was
treated and achieved sputum, culture conversion on
the 1st month and was cured with clarithromycin, cip-
rofloxacin at least 12 months after the culture conver-
sion. The other one was administered with clarithromy-
cin, ciprofloxacin, trimethoprim-sulfamethoxazole
(TMP-SMX) but he wasn’t compliant with the treatment
and died from respiratory dysfunction.

There were three M. szulgai. One of them was treated
with isoniazid, rifampicin and ethambutol at least 12
month after culture conversion and had culture conver-
sion on the 1st month. The other following sputum and
culture conversion on the 3rd month was administered
with isoniazid, rifampicin, ethambutol, pyrazinamide and
clarithromycin but the treatment failed due to adverse si-
de effects. There were five death patients in all 75 cases.
Two of them in 18 cases accepted to be treated with
MOTT. One of them was M. fortuitum and had hyperten-
sion co-morbidity disease and could not comply with the
treatment and died from respiratory dysfunction in the
1st month. The other had co-morbid MAC disease, sili-
cosis and COPD and developed respiratory insufficiency
and died on the 3rd month. One patient in 25 cases who
had been treated with standard short course TB treat-
ment had hypertension, diabetes mellitus, and COPD
and died on the 1st month of treatment. No treatment
had been administered in two of five death cases. One of
them had M. gordonae and had lymphoma while other
one wasn’t identified with NTM and had lung cancer.

DISCUSSION 

The first guideline of diagnosis was published by Wo-
linsky in 1979 and followed by ATS and British Thora-
cic Society (BTS) guidelines (8-10). As stated in the la-
test ATS guideline, patients who do not meet the diag-
nostic criteria should be followed until the diagnosis is
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firmly established or excluded. For all cases treatment
advantages and non-advantages has to be considered.
ATS recommend treatment is a decision based on po-
tential risk and benefits of therapy for individuals (9). 

In 18 (24%) of 75 cases with ATS definition and treat-
ment criteria, treatment was administered with major
and minor drugs. In 25 (33%) of the 75 cases standard
TB treatment was administered while in 32 (40%) of 75
cases follow up was performed without treatment. 

According to ATS diagnosis, appropriate clinical and ra-
diologic evidence with more than one culture is signifi-
cant. In 14 (78%) of 18 who were treated with NTM tre-
atment, more than one positive atypical growth culture
was identified and 8 (44%) cases were completed treat-
ment with cure. End of the third month, smear conversi-
on was achieved 92%. In 17 (70%) of 25 cases treatment
was completed with cure. End of the third month, smear
conversion was achieved in 90%. Treatment outcome
was better in NTM treatment and standard TB treatment. 

Achievement of high treatment success for standard
short course TB treatment may be due to some re-
asons. First, these were real TB cases and NTM coloni-
zation while 40% of them had one atypical growth po-
sitive culture. Second, only 8 (32%) had identification
of NTM. M. kansasii, M. szulgai, M. gordonae identifica-
tion rate could be high as M. kansasii and M. szulgai
were known to have good result with standard TB tre-
atment (9). M. gordonae has been almost always con-
sidered non-pathogenic and most frequently isolated
mycobacterial contamination (9).

In 23 (72%) of 32 cases without treatment, one positi-
ve growth culture was identified. In 32 cases, six cases
had identification of NTM while 3 (50%) of them were
identified to be M. gordonae by calling patients and TB
dispensaries. 

Wolingsky described three stages of interaction betwe-
en the organism and host colonization, infection and di-
sease. ATS have proposed criteria to differentiate bet-
ween colononization/contamination and disease and
encompass bacteriological, radiological and clinical
criteria (9). Martin-Casabona et al. performed a multi-
country respective survey leading number of patients
reported with NTM to be 36.099 from 14 countries. M.
avium complex, M. gordane, M. xenopi, M. kansasii
and M. fortuitum were five species reported (3). 

In 18 cases, all of cases had identification including 6
(33%) M. abscessus, 5 (28%) MAC, 2 (11%) M. kansa-
sii, 3 (17%) M. fortuitum and 2 (11%) M. szulgai. 

Some demographic characteristics have been descri-
bed for NTM cases. The risk factors for NTM coloniza-
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tion are largely unknown. Hernandez et al. reported ol-
der age, female sex, being born in Canada, long resi-
dency in BC and White race to predict pulmonary NTM
colonization (11). 

Lung disease due to NTM occurs commonly in structu-
ral lung disease, such as COPD, bronchiectasis, cystic
fibrosis, pneumoconiosis, prior TB, pulmonary alveolar
proteionosis and esophageal motility disorders (12-15).
Ye et al. evaluated 46 patients diagnosed with MAC pul-
monary disease and reported that 31 (67%) of 46 pati-
ents had pre-existing lung diseases, including history of
pulmonary tuberculosis (16). Winthrop et al. reported
that cavitation (24.5%), bronchiectasis (16%), COPD
(28%) and immunosuppressive therapy (25.5%) were
common in NTM diseases indicating presence for respi-
ratory and non-respiratory diseases among 19 (38%) of
50 inpatient cases (17). Additionally, 20 (40%) of 50
cases was reported to have past history of treatment. 

The prevalent high-resolution CT scan (HRCT) findings
were bilateral centrilobular nodules and cylindrical
bronchiectasis. These changes correlate with bronchi-
olar/peribronchiolar inflammation due to tissue invasion
by NTM like MAC and M. abscessus. It has been sugges-
ted that about 30% of patients with changes of bilateral
bronchiectasis and bronchiolitis on HRCT had NTM dise-
ase; extensive radiographic abnormalities, cavitation or
consolidation and female gender provided additional
risks (1). Kuroishi evaluated prognostic implications of
HRCT findings in assessing response to treatment MAC
pulmonary disease. Atelectasis, cavites and pleural thic-
kening on HRCT were significantly more frequently and
extensive among patients in the sputum nonconverted
group (18). Koh et al. found 52% nodular bronchiectasis
form, 42% upper lobe cavity form in MAC lung disease
(19). Contrast to known, in our 18 cases who had diag-
nosed and treated MOTT, 11 (69%) had consolidation
and 11 (69%) had cavity. 11(85%) had nodular lesion, 8
(62%) cases had consolidation lesion, 8 (62%) cases had
cavity lesion at computerized thorax tomography. 

ATS and BTS recommend use of drug susceptibility
test for treatment failure and relapse cases (9,10). Ro-
utine susceptibility testing of MAC isolates is recom-
mended for clarithromycin only. Routine susceptibility
testing of M. kansasii isolates is recommended for ri-
fampin only. Routine susceptibility testing for RGM sho-
uld be with amicacine, imipenem, doxycycline, quino-
lones, TMP-SMX, cefoxitin, clarithromycin, linezolid
and tobramycin (9). In our study drug susceptibility
test for first-line tuberculosis drugs was performed in
36 (48%) of 75 cases while 31 (86%) of 36 cases had
no drug resistance. HR drug resistance was evident in
27 (87%) of 31 cases. After the identification of myco-

bacterium, drug susceptibility test for second-line
drugs was done 6 (30%) of 18 patients. 

Empiric therapy for suspected NTM lung disease is not
recommended. Such cases should be followed up clo-
sely, until diagnosis is firmly established or excluded
(9). Treatment recommendations for species like MAC
and M. kansasii are generally more evidence based (1). 

The recommended initial regimen for most patients
with MAC lung disease is including clarithromycin,
azithromycin, ethambutol, rifampicin. Aminoglycosi-
des should be considered in initial phase and are re-
commended for patients with severe or previously tre-
ated disease. The primary microbiologic goal of the-
rapy is 12 months of negative sputum cultures while
pulmonary disease of MAC generally occurs in 40-50
years old men in apical fibrocavitary form. The other
form shows nodularity and bronchiectasis form in ol-
der, non-smoking women (20). Ye et al. evaluated 46
retrospective cases. They found that multivariate
analysis of risk factors for failure of sputum conversion
was significant inappropriate treatment (16). Kim et al.
reported that combined regime including clarithromy-
cin was effective against MAC pulmonary diseases
(21). Field et al. showed that empiric treatment with
combination treatment was achieved sputum conversi-
on 90% (22). We had 4 M. avium and 1 MAC diseases
and two of five had claritromycin susceptibility drug re-
sistant. All patients had been planned to be treated with
multi-drug combination treatment with clarithromycin,
three of them with amicacine and one of them with qu-
inolone. One of them had co-morbid diseases including
COPD and Silicosis, and still culture and sputum sme-
ar positive on 3rd month when the patient died. 

M. kansasii lung disease has been treated with ATS re-
commended regimen including rifampin, ethambutol,
isoniazide and pyridoxine. Treatment should include 12
months of negative sputum cultures. ATS recommen-
ded rifampin drug susceptibly test. For patients with ri-
fampin-resistant M. kansasii disease, a three-drug regi-
men is recommended based on in vitro susceptibilities
including clarithromycin or azithromycin, moxifloxacin,
ethambutol, sulfamethoxazole, or streptomycin (9).
Park investigated the clinical and radiological features
and treatment outcomes of M. kansasii lung diseases in
Korea, respectively. The most common radiographic
findings were nodules, consolidation, cavitation. With
appropriate treatment with isoniaside, rifampin and et-
hambutol, a good prognosis was evident (23). We had
2 M. kansasii cases. One case had drug susceptibility
test. This M. kansasii patient had been administered tre-
atment according to drug susceptibility test with clarith-
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romycin and ciprofloxacin. The other of M. kansasii ca-
se had been planned to be treated with first-line drugs. 

The three main species of RGM ausing pulmonary di-
seases are M. abscessus, M. chelonae and M. fortuitum.
Treatment relies heavily on guidance from antimicrobi-
al susceptibility testing as there are virtually no large-
scale clinical studies. Most data emerge from case re-
ports or small series (1). 

For M. abscessus, at present, there is no reliable antibi-
otic regimen, even based on in vitro susceptibilities and
including parenteral agents, to produce cure for M. abs-
cessus lung disease. Periodic administration of multid-
rug therapy, including a macrolide and one or more pa-
renteral agents (amicacine, cefoxitin, or imipenem) or a
combination of parenteral agents over several months
may help control symptoms and progression of M. abs-
cessus lung disease (9). Treatment generally involved a
combination of amicacine, and clarithromycin. The tre-
atment of M. abscessus particularly can be quite difficult
as it is highly resistant to antituberculous drugs. Howe-
ver, this is difficult to administer or tolerate for long pe-
riods (1). Some research showed that tigecycline is ef-
fective for treatment of M. abscessus (24). Leber et al.
found that, in multivariable analysis, M. abscessus infec-
tion, intravenous therapy, and M. xenopi infection were
all associated with increased monthly treatment cost
(25). In our study six cases were accepted five M. ab-
scessus. In two of them standard MDR treatment regime
with second-line drugs including protionamide, ofloxa-
cin, cycloserine and ecacine was administered resulting
in treatment failure. Their treatment was changed accor-
ding to susceptible drugs. In two of six patients cure was
obtained with multidrug treatment regime with clarith-
romycin and parenteral treatment drug (amicacine and
amicacine plus linezolid). One of six cases is being tre-
ated with clarithromycin, amicacine and ciprofloxacin. 

M. fortuitum isolates are usually susceptible to multip-
le oral antimicrobial agents, including the newer mac-
rolides and quinolones, doxycycline and minocycline,
and sulphonamides. For M. fortuitum lung disease, the-
rapy with at least two agents with in vitro activity aga-
inst the clinical isolate should be given for at least 12
months of negative sputum cultures. The optimal cho-
ice of agents is unknown, and would likely be dictated
by patient tolerance; however, any two-drug combina-
tion based on in vitro susceptibility should be success-
ful (9). We had two M. fortuitum cases. One of them
was with clarithromycine, ciprofloxacin. The other was
initiated clarithromycin, ciprofloxacin, TMP-SMX but he
could not compliance treatment and died from respira-
tory insufficiency.

M. szulgai is rarely recovered from the environment,
cultures yielding M. szulgai almost always have a pat-
hological significant. Susceptibility of M. szulgai to qu-
inolones and to the newer macrolides has also been re-
ported. Three to four drug regimens that includes 12
months of negative sputum cultures while on therapy is
probably adequate (9). At least one patient has been
reported to have been treated successfully with a stan-
dard 6-month TB regimen including isoniaside, rifam-
picin, and pyrazinamide. Treatment with rifampicin, et-
hambutol and a macrolide antibiotics leads to favorab-
le outcomes (9). Ingen evaluated 21 patients in The
Netherlands from M. szulgai that was isolated during
1999-2006. They found that clinical isolation of M.
szulgai generally true disease and demands careful fol-
low-up (26). We have three M. szulgai and two of them
occurred at least 12 month after the culture conversi-
on. One of them was cured with isoniaside, rifampin
and ethambutol. Treatment failed in the other one after
sputum and culture conversion on 3rd month with
HZRE and clarithromycin. One of them was treated
with re-treatment regime and treatment outcome was
cure. 

The significance of an isolate also varies with the speci-
es of mycobacteria. Isolation of mycobacteria like M.
gordonae, M. mucogenicum, M. haemophilum, M. fla-
vescens, M. gastri, M. terrae complex or M. triviale usu-
ally indicates transient colonization or contamination
though disease has been reported (1). We have five M.
gordonae cases, two of them were treated with standard
tuberculosis treatment while three of them had not admi-
nistered any drug treatment and they had no diseases. 

The major limitation of our study is its retrospective de-
sign. Identification of NTM was not evident in all cases
and later identification of NTM was also not possible in
all of cases. Secondly, treatment outcome was achi-
eved via calling patients and TB dispensaries. Treat-
ment follow up was not performed every month in our
hospital for all cases. Thirdly, most of cases had not
drug susceptibility test. Treatment of NTM was not per-
formed according to drug susceptibility. Fourth, there
was not standard treatment approach for these NTM
cases.

More fundamental information is needed to improve
understanding in essentially all areas of NTM disease.
There is little information about the incidence or preva-
lence of MOTT diseases. Differentiation of disease and
contamination should be certain before the treatment.
Identification is important for suitable treatment appro-
ach, prevention of wrong and long first-line and se-
cond-line tuberculosis treatment. Generally there is no
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standard treatment approach for NTM cases. Accor-
ding to ATS and BTS recommendation, treatment re-
commendations for species like MAC and M. kansasii
are generally more evidence based compared to the ot-
her mycobacterium. So that standard treatment appro-
ach is very difficult. Randomized controlled trials in
well-described patients would provide stronger eviden-
ce-based data to guide therapy of NTM lung diseases.
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