


60세 여자, 결핵 치료 중 NTM 배양되어 의뢰



60세 여자, 결핵 치료 중 NTM 배양되어 의뢰

CT 상 active pul.TB/ 객담 도말 양성

결핵치료 중 배양에서 NTM 확인

NTM ID: M. intracellulare

DST: calri/moxi/LZD s/s/s 

NTM PD 로 진단변경

Clarithromycin, rifampin, ethambutol



60세 여자, 결핵 치료 중 NTM 배양되어 의뢰

균 음전 12개월, 총 17개월 치료



NTM PD 의 치료의 시작과 끝

환자의 연령, 동반질환, 증상

영상의학적 소견 및 질병의 진행

원인균과 배균량에 따라 치료를 시작

임상적, 영상학적으로 NTM PD 의심이 되고

객담배양검사에서 2회 이상 양성이거나

기관지내시경 검사 검체 에서 1회 이상 양성 일때

최소 균 음전 후 12개월

Real world?  



Adverse events/ Drug resistance

Clin Infect Dis 2020;71(4):e1-e36    

Drugs Adverse Reactions

Macrolides GI trouble
Tinnitus/hearing loss
Hepatotoxicity
Prolonged QTc

Ethambutol Ocular toxicity
Neuropathy

Rifampicin Hepatotoxicity
Cytopenias
Hypersensitivity

Amikacin Vestibular toxicity
Ototoxicity
Nephrotoxicity
Electrolyte disturbances

Cefoxitin Cytopenias
Hypersensitivity 

Moxifloxacin Prolonged QT
Hepatotoxicity
Tendinopathy

Drugs Adverse Reactions

Linezolid Peripheral neuropathy
Optic neuritis
Cytopenias

Clofazimine Tanning of skin
Hepatotoxicity
Prolonged QT

Tigecycline Nausea/vomiting
Hepatitis/pancreatitis

Imipenem Rashes
Cytopenias
Nephrotoxicity 





2007 2020 
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66세 여자, 사진상 NTM 악화 의심되어 치료 위해 의뢰



66세 여자, NTM 치료로 의뢰



66세 여자, NTM 치료로 의뢰

CT reading: 

Slightly increased extent of 

superimposed infection with underlying 

cystic and tubular bronchiectasis in both 

lungs. r/i NTM progression



66세 여자, NTM 치료로 의뢰

1) Close follow up

2) NTM 치료

3) 객담검사 반복

4) 기관지내시경 시행





Diagnostic criteria for NTM pulmonary disease

Clin Infect Dis 2020;71(4):e1-e36    

Clinical symptoms

cough, sputum, chest pain, shortness of breath

fever, fatigue, night sweats



CT findings

Bronchiectasis with multiple small nodules

Nodules, consolidation, tree-in-bud opacities, and/or cavities

Microbiological findings

≥2 NTM positive sputum cultures

one positive bronchoscopy culture

lung biopsy c/w NTM lung pathology and a positive NTM culture (biopsy/sputum)



• Expert consultation should be obtained when NTM are recovered that 

are either infrequently encountered or that usually represent 

contamination.

• Suspected of having NTM PD but do not meet the diagnostic criteria 

should be followed until the diagnosis is firmly established or 

excluded.

• Making the diagnosis of NTM PD dose not per se, necessitate the 

initiation of therapy, which is decision based on the potential risks and 

benefits of therapy for individual patients



• 299 patients, new cavitary or infiltrative lesion

Single isolation (114 patients) – 2 % NTM LD 

Two isolations (29 patients) – 90 % NTM LD 

Three isolations (40 patients) – 98 % NTM LD

four or more (116 patients) – 100% NTM LD 

Clinical significance of positive sputum culture

Chest 1991;99:667-69    



Clinical significance of positive sputum culture

Clin Microbiol Infect 2015’21:250.e1-7    



8/202 patients (4%) developed NTM-LD on follow-up

Bronchiectasis was a strong predictor 

“M. fortuitum” and “no bronchiectasis”, predictor of non-development of NTM -LD

Clinical significance of positive sputum culture

Clin Microbiol Infect 2015’21:250.e1-7    



• Colonization or pathogen 

Clinical significance of positive sputum culture

Ann Am Thorac Soc 2014;11(1): 36-44    

96 patients 

Transient: 22 patients, 23%

Persistent: 37 patients, 38.5%

Active: 37 patients, 38.5% 



Clinical significance of positive sputum culture

Diagn Microbiol Infect Dis 2013;75:225-6.    

A single sputum culture positive for pathogenic NTM could be 

an early sing of true NTM lung disease 



Timing for treatment: risks and benefits

Clin Infect Dis 2020;71(4):e1-e36    

Drugs Adverse Reactions

Macrolides GI trouble
Tinnitus/hearing loss
Hepatotoxicity
Prolonged QTc

Ethambutol Ocular toxicity
Neuropathy

Rifampicin Hepatotoxicity
Cytopenias
Hypersensitivity

Amikacin Vestibular toxicity
Ototoxicity
Nephrotoxicity

Cefoxitin Cytopenias
Hypersensitivity 

Moxifloxacin Prolonged QT
Hepatotoxicity
Tendinopathy

• Making the diagnosis of NTM PD dose not per se, necessitate the initiation of 

therapy, which is decision based on the potential risks and benefits of therapy 

for individual patients



BMJ open 2015;5:e0080058    

Risk factors for poor prognosis/ NTM PD progression

• 782 HIV-negative patients with NB MAC-LD 

• Median follow-up period was 4.3 years



BMJ open 2015;5:e0080058    

5-year, 10-year mortality 2%, 4.8%

with cavity 8.5%, 25.1% 

without cavity 0.8%, 0.8%  

5-year, 10-year radiographic deterioration 

rates 39.1%, 54%

with cavity 66.7%, 70.4% 

without cavity 34.6%, 51.7%   

• 782 HIV-negative patients with NB MAC-LD 

• Median follow-up period was 4.3 years



Eur Respir J 2017;49:1600537    

• 488 patients – progressive group (305 p 
- stationary group (115 patients)

420 patients

Progressive 305 px. (72.6%)

Stationary 115 px. (27.4%) 

treated 22 px. (19.1%)

negative conversion 45 px. (51.6%)



Predictors of disease progression

systemic symptoms

positive AFB smear

radiological type

older age/ higher BMI – less likely

Predictors of spontaneous sputum 

conversion

younger Age

higher BMI

anti-TB medication 

positive smear – less likely  

Eur Respir J 2017;49:1600537    



Respiratory med 2019;151:1-7

1021 patients

Progressive 562 px. (55%)

Stationary 463 px. (45%) 

negative conversion 157 px. (35%)



Respiratory med 2019;151:1-7

Predictors of disease progression

younger age, lower BMI, previous history of TB

cough, sputum

No. of involved lobes on HRCT 



Respiratory med 2019;151:1-7



https;//www.ntminfo.org/wp-

content/uploads/2019/06/NTMsupplementalGuide.pdf



65세 여자, SLE 로 f/u 중 cavitary lung lesion 으로 의뢰



65세 여자, SLE 로 f/u 중 cavitary lung lesion 으로 의뢰

Sputum AFB 2+

PCR: NTM, culture: NTM 

Pleural fluid AFB –/ culture NTM 

NTM ID: M. intracellulare

DST: calri/moxi/LZD S/I/I

Clarithromycin, rifampin, ethambutol



Treatment regimens for MAC 

Clin Infect Dis 2020;71(4):e1-e36    

MAC No. Preferred regimen Dosing frequency 

Noular-
bronchiectatic

3 Azithromycin (clarithromycin)
Rifampicin
Ethambutol 

3 times weekly

Cavitary ≥ 3 Azithromycin (clarithromycin)
Rifampicin
Ethambutol
Amikacin IV (streptomycin)

Daily 
(3 times weekly may be 
used with AGs) 

Refractory ≥ 4 Azithromycin (clarithromycin)
Rifampicin
Ethambutol
Amikacin IV or inhalation

Daily 
(3 times weekly may be 
used with AGs) 

Azithromycin daily 250-500mg/ thrice 500mg   
Ethambutol daily 15mg/kg  thrice 25mg/kg

Amikacin 10-15mg/kg  thrice 15-25mg/kg, at least 2-3 months



J Glob Antimicrob Resist 2020;22:106-112    



65세 여자, SLE 로 f/u 중 cavitary lung lesion 으로 의뢰

Whole body Skin rash d/t EMB

음전 1년 후 SLE flare up (RFP….)  

Next ? 



BMC pulmonary medicine 2019;19:212    

Ethambutol is the best companion drug for preventing 

macrolide resistance

• 237 patients with MAC-PD 

standard regimen 122 

macrolide and ethambutol 58

macrolide and rifampicin 32

macrolide only 25



J Korean Med Sci 2020;35(9):e59     



J Thorac Dis 2020;12(3):338-348



• Isoniazid/Rifampicin/Ethambutol    daily 

• Macrolides/Rifampicin/Ethambutol   daily or TIW

• Rifampicin-resistance  Isoniazid/Ethambutol/Fluoroquinolones

• Could be treated for a fixed duration of 12 months 

Treatment regimen for M. kansasii

Clin Infect Dis 2020;71(4):e1-e36    



• 24 INH group, 25 azithromycin group 

Respiratory medicine 2019;148:37-42



58세 여자, SCLC 로 f/u 중 결핵 의심되어 의뢰



58세 여자, SCLC 로 f/u 중 결핵 의심되어 의뢰

Sputum AFB smear: negative

AFB culture: NTM * 3회

NTM ID: M. abscessus



Treatment regimens for M. abscessus

IV amikacin 10-15mg/kg 

IV high-dose cefoxitin (12g/d)

IV imipenem 500mg bid-qid

Clarithromycin/ azithromycin 



58세 여자, SCLC 로 f/u 중 결핵 의심되어 의뢰

Day #16 

Azithromycin, cefoxitin, amikacin

Dizziness, headache, fever, edema

Next ? 



Without inducible : macrolide-containing regimen at least 3 active drugs

With resistance: macrolide-containing regimen at least 4 active drugs



60세 여자, 결핵 치료 중 NTM 배양되어 의뢰

균 음전 12개월, 총 17개월 치료



60세 여자, 결핵 치료 중 NTM 배양되어 의뢰

치료 종료 후 2년 경과, 균 양전



65세 여자, SLE 로 f/u 중 cavitary lung lesion 으로 의뢰

치료 3개월부터 RFP, Azi

균 음전 1년 후 SLE flare up 으로 종료
치료 종료 3년 6개월 후 CXR  



66세 여자, NTM 치료로 의뢰

CT reading: 

Slightly increased extent of 

superimposed infection with underlying 

cystic and tubular bronchiectasis in both 

lungs. r/i NTM progression



66세 여자, NTM 치료로 의뢰

CT reading: r/i NTM 

BFS 시행 후 바로 NTM 치료 시작

AFB smear/culture: negative

TB & NTM PCR: negative

Sputum: P. aeruginosa

PFT: FEV1/FVC 59  FEV1 41  FVC 55

NTM 치료 중단

Ciprofloxacin 750 mg bid 

LAMA 시작



66세 여자, NTM 치료로 의뢰

FEV1 40% -> 60% 호전

기침, 가래, 호흡 호전



58세 여자, SCLC 로 f/u 중 결핵 의심되어 의뢰

주사치료 4주/ azi, moxi 만 유지

균 음전 1년 후 종료
치료 종료 6개월 후 CXR   



NTM LD 의 치료의 시작과 끝

• NTM PD는 임상적, 영상 의학적 및 미생물학적 기준을 만족해야 한다. 

• 기준에 만족하지 않을 때도 정확한 진단 또는 배제가 될 때까지 주의가

필요하다.

• 진단기준이 치료의 기준은 아니다. 

• 치료의 시작과 끝은 정답은 없다. Individualized approach 가 필요하다.



경청해 주셔서 감사합니다.


