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The nontuberculous mycobacteria (NTM) 

are: 

a grouping of all Mycobacterium 

species other than the obligate 

pathogens M. tuberculosis complex 

and M. leprae 

typically environmental organisms 

residing in soil and natural as well as 

treated water 

 
 

David Schlossberg. Tuberculosis and Nontuberculous Mycobacterial infections Sixth edition 

IIntroduction 

EEpidemiology  
The distribution of NTM species varies from region to region 
 
Recovery of NTM from respiratory specimens are increasing over a 10-
year period. 
 
NTM-related death numbers are rising. 
 
 Outcome: complete response, partial response, relapse 
 WJ Koh et al. Tuberc Respir Dis 2013;75:199-204 
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Pulmonary Disease 
Common pathogens: MAC, M. kansasii, M. abscessus complex, M. xenopi 

 
Lymphadenitis 

Common pathogens: MAC, M. mallmoense, M. scrofulaceum 
 
Disseminated Disease 

Common pathogens: MAC, M. chelonae complex, M. haemophilum, M. kansasii 
 
Skin, Soft Tissue, and Bone Disease 

Common pathogens:RGM, M. marinum, M. ulcerans 

CClinical diseases 

Chih-Cheng Lai & Po-Ren Hsueh Diseases caused by nontuberculous mycobacteria in Asia. Future Microbiol. (2014) 9(1), 93–106 
 

Am J Respir Crit Care Med Vol 175. pp 367–416, 2007 

CCase I: NTM lung infection 
A 62 year-old-woman presented with fever, cough, hemoptysis and 

dyspnea for 1 month. 

Then, she had been admitted to work up and received treatment 

since July 2011. 

Her diagnosis at first time was pulmonary tuberculosis. 

 
Start 
Symptom CT 
Chest, CXR 

7/2011 

Sputum & BAL for 
TB: pending 

IRZE 
Levofloxacin 
Clarithromycin 
Streptomycin 

9/2011 

Sputum & BAL for 
TB: M. abcessus 
Sen: amikacin, 
Clarithromycin 

Moxifloxacin 
Amikacin 
Imipenem 
Clarithromycin 

12/2011 

Sputum  for 
TB: NG 

3/2012 

Moxifloxacin 
Clarithromycin 

11/2013 

Sputum  for 
TB: NG 

Off all drugs  



 
Recurrent 
Symptom CT 
Chest, CXR: 
Progression of 
Disease 

6/2013 

Sputum & BAL  for 
TB: pending 

Amikacin 
Clarithromycin 
Tigecycline 

7/2013 

Sputum & BAL for TB: 
M. chelonae/abcessus 
 

9/2013 

Sputum  for 
TB: NG 

10/2013 

Ciprofloxacin 
Clarithromycin 

1/2014 

Sputum  for 
TB: NG 

Ciprofloxacin 
AMK 

Amikacin 
Clarithromycin 
Ciprofloxacin 

Sputum  for 
TB: NG 

 
Multifocal 
choroiditis (BE) 
rule out from 
NTM infection 

10/2014 

Sputum for TB: 
pending 

2/2015 

Sputum & BAL for 
TB: M. 
abcessus/chelonae 
Sen: amikacin 
 

10/2015 

Sputum  for TB: NG 
* 2 times  

Off All Drugs 

Ciprofloxin 
AMK 

Moxifloxacin 
Clarithromycin 

Amikacin 
Clarithromycin 
Imipenem 

Anti IFN  
antibody:negative 

2011 2013 2014 2015 



CCASE II : NTM lymphadenitis: 
A 56 year-old-man presented with prolonged fever, multiple 

cervical lymphadenopathy, and erythematous papules at neck for 2 

weeks. 

Then, he had been admitted to work up and received treatment 

since August 2014. 

His diagnosis at first time was disseminated tuberculosis. 

 
Start 
Symptom 

15/10/2014 

Sputum ,Hemoculture, 
Skin culture, LN for TB: 
pending 

IRZE 

1/11/2014 

Hemoculture for 
TB: M. abcessus 
Sen: amikacin,  

15/11/2014 1/12/2014 1/1/2015 

IRZE 
Clarithromycin 

Progression of 
disease  

Mild 
improvement 
of disease Amikacin 

Imipenem 
Clarithromycin 

Stable of disease 

Anti IFN  antibody 
positive 

Hemoculture for 
TB: Still Positive 

 
Significant 
Improvement 
of disease 

1/2/2015 15/2/2015 

Hemoculture for 
TB: M. abcessus 
Sen: amikacin,  

1/6/2015 1/10/2015 

Ciprofloxacin 
Doxycycline 
Clarithromycin 

Recurrent of 
Disease 

Amikacin 
Imipenem 
Clarithromycin 

Hemoculture for 
TB: NG 

Amikacin 
Imipenem 
Clarithromycin 

Mild Improvement 
of Disease 

Amikacin 
Cefoxitin 
Clarithromycin 

Stable of Disease 

CCase III :NTM ocular infections 
A 52 year-old-man presented with low grade fever and left eye pain 

and redness for 2 days. 

Then, he was admitted and his diagnosis was corneal ulcer at left 

eye. 



 
Start 
Symptom 

10/2014 

Corneal scraping 
Culture for bac 
and fungus : NG 

11/2014 

Corneal scraping 
Culture for bac 
and fungus :  
M. abcessus 
Sen: amikacin,  

12/2014 

AFB 
Positive 
Culture 
TB same 

1/2015 

Acyclovir 

Levofloxacin 
Amikacin 
Imipenem 
Clarithromycin S/P therapeutic 

keratoplasty lysis 
synechiae surigical PI, 
subconjunc amikin 

Discontinue 
All Medicine 
due to lost 
follow up 

2/2015 

Glaucoma  
SP: Trabeculectomy 
with MMC LE 

Continue follow 
up with eye clinic 
status Glaucoma  
LE  

Anti IFN  antibody: 
negative 

IIW6480 

A 68 y-o female case 
16 Jan 2015: Admitted with motor vehicle accident  

blunt chest injury with multiple ribs fracture 
Tear liver 
Open fracture both bones 
Open fracture proximal phalanx  

16/1/2015   23/1/2015   

16/01 

Systemic  
debridement 
External fixation 
ORIF 

  18 22 29 5/02 12 

ORIF  
Plate &  
screw 

C/S  
NG 

C/S  
NG 

C/S  
NG 

Cefazolin 
Gentamicin 
 

2/03 27 

C/S  
NG 

C/S  
M. fortuitum 

C/S  
NG 

C/S  
NG 

Infected 
Surgical  

Site  
Pus 20ml 

17 23 

DB & 
sequestectomy 

C/S  
NG 

C/S  
NG 



23/3/2015 
  

27/4/2015 
Clarithromycin 
Ciprofloxacin 
Imipenem 
 

27/03 5/05 2/06 

Tigecycline 
49 days 

28 days 

16/04 

 
 

30 

 
DB 

Off plate 
& screw 

C/S  
NG 

C/S  
NG 

3/5/2015 
  

16/6/2015 



  10/8/2015   5/10/2015 

GGE6058 

A female patient 
2005: Dx thyroid nodule 
Nov 2007: lymphadenopathy 
2008: Thyroidectomy with lymph node biopsy 

 Patho: adenomastoid goiter and reactive  hyperplasia 
 Lymph node enlarged with ulcerated 

Sep 2010: Dx Salmonella pneumonia with Blood culture +ve 
Oct 2010: LN Bx: granulomatous lymphadenitis, AFB +ve 

GGE6058 



Started Tx: clarithromycin+ofloxacin+ETB 
 Developed allergic shock from ETB 
 On only clarithro + Ofloxacin 

Culture LN for mycobacteria: NG 
IFN-  Ab +ve 
Persistent ulcerated lymphadenopathy 
Aug 2011: LN biopsy: culture +ve MAC 

 add Amikacin 
Creatinine rising 1.0 to 1.5 without improvement 

GGE6058 
Admitted Aug-Oct 2011 with mmassive pericardial 
effusion while on treatment with 
Clarithromycin+ofloxacin+INH 
 

 1/9/2011 28/9/2011 

Pericardial window was performed 
Pathology: fibrinous thickening no inflammation 

Patient refuse to take anti-TB 

GGE6058 
Nov 2011: Developed rright pleural effusion with 
constrictive  pericarditis 
 

 



13/3/2012 

April 2012: Pericardial fluid Culture positive MAC 
Patient developed rash after add Rifampicin 

 

GGE6058 

Sep-Oct 2012: admitted with 
oosteomyelitis Lt humerus 

  Sep-Oct 2012: admitted with osteomyelitis Lt humerus and lymph 
node enlarged 

Try treat with imipenem 34 days  
   (presumptive co-infected with RGM) 

Add linezolid for 1 year 
Continued clarithromycin + ofloxacin 

 



Bone culture: MAC (M. intracellulare) 
LN culture: MAC (M. intracellulare) 
Aug 2013: healed ulcerated lymph nodes, clinical improved 

DDifficulty in NTM infection 
AFB staining is not differentiate M. tuberculosis 
Culture 

RGM: need special attention 
SGM: need mycobacterial culture 

Identification: to species level, need molecular based methods 
Susceptibility test  

RGM: broth microdilution  
SGM: broth microdilution and macrodilution 

MAC: test for macrolide 
M. kansasii: test for rifampicin 
M. marinum: no need to do susceptibility test 
many NTM do not correlate well with clinical response to antimycobacterial drugs.  

Griffith DE. Am J Respir Crit Care Med 2007 
Brown-Elliott BA. Clin Microbiol Rev 2012 

DDifficulty in NTM infection 

Lack of standard guideline 
Pulmonary infection caused by  

MAC: Clarithro or azithro +Rifam+ETB treat until C/S –ve for 1 year 
M kansasii: INH+Rifam+ETB treat until C/S –ve for 1 year 
M. abscessus: no drug regimens of proven or predictable efficacy 

Non-Pulmonary infection 
RGM: based on in vitro susceptibilities. For M. abscessus disease, a macrolide-based 
regimen is frequently used.  

Surgical debridement may also be an important element of 
successful therapy 

Griffith DE. Am J Respir Crit Care Med 2007 
Brown-Elliott BA. Clin Microbiol Rev 2012 

AAntimicrobials used for treatment of commonly encountered 
species of nontuberculous mycobacteria 

NTM Antimicrobials 
M. abscessus subsp. 
abscessus 

Linezolid (50%), moxifloxacin (15%), 
ciprofloxacin, levofloxacin (5%),         
doxycycline (5%),  
clarithromycin-azithromycin(20%); amikacin, 
tigecycline, cefoxitin (70%), imipenem (50%), 
linezolid 

M. abscessus subsp. 
bolletii 
(formerly  
M. massiliense) 

Clarithromycin-azithromycin, linezolid (50%), 
moxifloxacin(15%), ciprofloxacin (5%), 
doxycycline (5%); 
amikacin, tigecycline, cefoxitin (70%), 
imipenem (50%) 

Brown-Elliott BA. Clin Microbiol Rev 2012; 25:545-582  



AAntimicrobials used for treatment of commonly encountered 
species of nontuberculous mycobacteria 

NTM Antimicrobials 

M. avium complex Clarithromycin-azithromycin, rifampin-rifabutin, 
ethambutol, moxifloxacin (50%), ciprofloxacin 
(25%) ; amikacin, streptomycin, linezolid (50%) 

M. kansasii Clarithromycin-azithromycin, rifampin-rifabutin, 
trimethoprimsulfamethoxazole, 
ethambutol, isoniazid, moxifloxacin, 
ciprofloxacin, linezolid (oral); amikacin  

Brown-Elliott BA. Clin Microbiol Rev 2012; 25:545-582  

DDifficulty in NTM infection 

Underlying host factor 
Underlying Bronchiectasis 
Cystic Fibrosis  
Genetic Mutations: CXCR4 dysfunction 
Tumor Necrosis Factor: anti-TNF-  therapy 
HIV/AIDS 
Gamma Interferon and Interleukin-12 Receptor Defects  
IFN- Ab 


