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Efficacy and safety of 8-week regimens for the treatment of 
rifampicin-susceptible pulmonary tuberculosis (TRUNCATE-TB): 
a prespecified exploratory analysis of a multiarm, multi-stage, 
open-label, randomised controlled trial

Lancet Infect Dis 2025; 25: 1084–96

*8-week regimens alone had 
lower efficacy than standard 
treatment.

*They should only be used within 
the TRUNCATE management 
strategy.
8주 치료
relapse monitoring
relapse 시재치료 (표준치료)
96주 outcome 평가

Xpert MTB/RIF semi-quantitative결과

Very low + Low :  probability ≈ 0.97



Trial of High-Dose Oral Rifampin in Adults with Tuberculous Meningitis

*Rifampin CSF penetration이낮음
*CSF 농도 = plasma의약 5%
→ standard dose (10 mg/kg)로는 CSF에서 detectable level이없는경우많음
*N Engl J Med 2016;374:124-34
→ rifampin 15 mg/kg → 효과 없음

Standard therapy  Vs High dose group (Rifampin 35mg/kg/day for 8 weeks)

Treatment duration : 9-12 months
adjunctive glucocorticoids 사용

Primary outcome : 6-month mortality

Secondary outcome: 
 12-month mortality
 24주 시점의 modified Rankin scale
Safety outcomes N Engl J Med 2025;393:2434-2446



N Engl J Med 2025;393:2434-2446

Standard High-dose Hazard Ratio

Overall 59.3% 55.4% 1.17 (0.89-1.54)

HIV (+) 51.6% 48.7% 1.13 (0.73-1.75)

HIV (-) 71.9% 65.9% 1.05 (0.80-1.37)

P-value (Interaction by HIV status): 0.78



Trial of High-Dose Oral Rifampin in Adults with Tuberculous Meningitis

TB meningitis에서 rifampin dose 
escalation 전략은임상적 benefit을
보여주지 못했다.
→ survival benefit 없음
→ neurologic recovery도 없음

N Engl J Med 2025;393:2434-2446



MDR/RR TB
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BEAT Tuberculosis

Aged 6 years or older (Intervention 13 Pt.: Comparator 17 Pt.) 
Including breast feeding and/or pregnant women (9 Pt.)



2. Treatment of drug-resistant TB using 9-month regimens

• BLMZ
• BLLCfxZ
• BDLLfxZ

• DCLLfxZ
• DCMZ



Oral Regimens for Rifampin-Resistant, Fluoroquinolone-Susceptible Tuberculosis
endTB Trial

Bactericidal activity - Bedaquiline, Delamanid, Linezolid, Fluoroquinolones

Sterilizing activity - Bedaquiline, Clofazimine, Delamanid, Linezolid, Pyrazinamide

QT interval prolongation - Bedaquiline, Clofazimine, Moxifloxacin

Guglielmetti et al. Trials (2021) 22:651



Oral Regimens for Rifampin-Resistant, Fluoroquinolone-Susceptible Tuberculosis
endTB Trial

N Engl J Med 2025;392:468-482



Oral Regimens for Rifampin-Resistant, Fluoroquinolone-Susceptible Tuberculosis
endTB Trial

N Engl J Med 2025;392:468-482



Bedaquiline, delamanid, linezolid, and clofazimine for rifampicin-resistant and 
fluoroquinolone-resistant tuberculosis (endTB-Q): an open-label, multicentre, 
stratified, non-inferiority, randomised, controlled, phase 3 trial

Lancet Respir Med . 2025 Sep;13(9):809-820

• 15세이상,산모는 제외

• Extensive disease
 - smear 2+ or 3+ irrespective of cavitation 
 - smear 1+ in the presence of cavitation

• Extensive disease
-39 weeks (9-month regimen)

• Limited disease
-24 weeks (6-month regimen)
-a positive culture at 8 weeks or later : extend to 9 months

• Linezolid 600mg 16wks
→ 300 mg once per day or 600 mg three times per week 



Prevention

* BCG revaccination

* MDR/RR TB



BCG Revaccination for the Prevention of Mycobacterium tuberculosis Infection

Double-blind, phase 2b, randomized, placebo-controlled trial
five sites in South Africa

Primary objective : the efficacy of BCG revaccination

The assessment of M. tuberculosis infection : QFT Gold-Plus test

Participants: 10 to 18 years of age and HIV-negative and QFT test–negative 



BCG Revaccination for the Prevention of Mycobacterium tuberculosis Infection

N Engl J Med . 2025 May 8;392(18):1789-1800



The effectiveness of isoniazid preventive treatment among contacts of 
multidrug-resistant tuberculosis: a systematic review and individual-
participant meta-analysis

17개국에서다제내성결핵환자와접촉한 6,668명
6개월간이소니아지드를 복용한 그룹과 예방치료를 받지않은 그룹

* 결핵발생률이 인구 10만 명당 100명이상인  지역
- aHR 0.40 (95% CI 0.24-067)

• 숙주의면역시스템(Host immune system)과
    상호작용하여 결핵균의사멸
• 이종감염 (Exogenous Infection)
• 낮은 수준의 내성

0.27 (0.11-0.70)

0.40 (0.15-1.06)

AJRCCM, 2026, 212, 129–137



Drugs

*Linezolid : Dose, 대체제 (Sutezolid, Delpazolid)
  - Peripheral & Optic neuropathy
  - Bone marrow suppression

*Levofloxacin 용량



Linezolid

• 50S ribosomal subunit의 23S rRNA결합 부위에작용
• 특히 Gram (+) 균의 ribosome을 표적

Mitochondria ribosome:
• 55S (28S + 39S)
• 구조적으로 세균 70S(rRNA 구성 포함)와 유사
• Mitochondria 단백질합성까지억제
• Autophagy inhibition
→  Peripheral neuropathy, Optic neuropathy, Myelosuppression



Optimal dosing and duration of linezolid for the treatment of multidrug-
resistant and rifampicin-resistant tuberculosis: an individual patient data 
meta-analysis

Linezolid  600mg 8주 600mg 16 주
이 후 300mg 8 주

600mg 
39주

1200mg
25주

Treatment outcomes

Eur Respir J . 2025 Aug 22;66(2):2500315.



Optimal dosing and duration of linezolid for the treatment of multidrug-
resistant and rifampicin-resistant tuberculosis: an individual patient data 
meta-analysis

Eur Respir J . 2025 Aug 22;66(2):2500315.

SHRs for treatment success



SHRs for adverse events

Adverse events of grade 3 or higher by group

Eur Respir J . 2025 Aug 22;66(2):2500315.



Sutezolid in combination with bedaquiline, delamanid, and moxifloxacin for 
pulmonary tuberculosis (PanACEA-SUDOCU-01): a prospective, open-label, 
randomised, phase 2b dose-finding trial
Sutezolid :
a linezolid analogue with a 2–4-fold lower minimum inhibitory concentration (MIC)
mitochondrial toxicity감소 가능

탄자니아와남아프리카의 4개연구센터에서  DS-TB환자들을 상대로연구를 진행
12주 동안 bedaquiline + delamanid + moxifloxacin ± sutezolid
이후 standard therapy 진행 (HR)
The primary efficacy endpoint : sputum bacterial load감소 (MGIT time-to-positivity)

Lancet Infect Dis . 2025 Nov;25(11):1208-1218



Sutezolid in combination with bedaquiline, delamanid, and moxifloxacin for 
pulmonary tuberculosis (PanACEA-SUDOCU-01): a prospective, open-label, 
randomised, phase 2b dose-finding trial

dose-response는 있지만 plateau가없어 optimal dose 결정 불가

Lancet Infect Dis . 2025 Nov;25(11):1208-1218



Delpazolid in combination with bedaquiline, delamanid, and moxifloxacin for 
pulmonary tuberculosis (PanACEA-DECODE-01): a prospective, randomised, 
open-label, phase 2b, dose-finding trial
Delpazolid :
a novel oxazolidinone
체내에서빠르게배설되어mitochondria단백질합성기능을 회복할 충분한시간을제공→ Toxicity가감소

탄자니아와남아프리카의 5개연구센터에서  DS-TB환자들을 상대로연구를 진행
12주 동안 bedaquiline + delamanid + moxifloxacin ± Delpazolid
이후 standard therapy 진행 (HR)

The primary efficacy endpoint : sputum bacterial load감소 (MGIT time-to-positivity)
The primary safety outcome : occurrence of oxazolidinone class toxicities, adverse events related to delpazolid 

Lancet Infect Dis . 2025 Nov;25(11):1219-1229.



Delpazolid in combination with bedaquiline, delamanid, and moxifloxacin for 
pulmonary tuberculosis (PanACEA-DECODE-01): a prospective, randomised, 
open-label, phase 2b, dose-finding trial

Lancet Infect Dis . 2025 Nov;25(11):1219-1229.



Delpazolid in combination with bedaquiline, delamanid, and moxifloxacin for 
pulmonary tuberculosis (PanACEA-DECODE-01): a prospective, randomised, 
open-label, phase 2b, dose-finding trial

Lancet Infect Dis . 2025 Nov;25(11):1219-1229.



Efficacy and Safety of Higher Doses of Levofloxacin for Multidrug-resistant 
Tuberculosis
A Randomized, Placebo-controlled Phase II Clinical Trial

최대 efficacy + acceptable safety를 보이는 levofloxacin dose 찾기 : Target AUC/MIC = 100
Efficacy
Time to sputum culture conversion
Safety
Grade ≥3 adverse events

Am J Respir Crit Care Med . 2025 Jul;211(7):1277-1287.



Efficacy and Safety of Higher Doses of Levofloxacin for Multidrug-resistant 
Tuberculosis
A Randomized, Placebo-controlled Phase II Clinical Trial

Am J Respir Crit Care Med . 2025 Jul;211(7):1277-1287.



Efficacy and Safety of Higher Doses of Levofloxacin for Multidrug-resistant 
Tuberculosis
A Randomized, Placebo-controlled Phase II Clinical Trial

Levofloxacin은 1000 mg/day이상 증량해도 efficacy는 증가하지않고 toxicity만 증가하므로
MDR-TB치료에서 1000 mg/day가 optimal dose이다.

Am J Respir Crit Care Med . 2025 Jul;211(7):1277-1287.



목차 – 이제야 NTM으로….

Clinical Outcomes and Prognosis

Refractory NTM-PD: Clinical Challenges and Therapeutic Strategies

New Therapeutic Options



Impact of Treatment Outcome on Mortality in 
Mycobacterium abscessus Complex Pulmonary Disease

§ 6개월이상 macrolide 기반치료를 완료한MABC-PD 환자 172명 (2012-2023, MAB 100명)

§ 배양 음전을시간의존적변수로 설정하여사망률과의연관성을 분석 (확장 콕스 모델)

Age, BMI, Subspecies, No culture conversion at treatment completion으로 보정

Culture conversion

(+) (-)

5 yr-mortality 5.5% 25.7%

10 yr-mortality 7.7% 51%

à 사망위험 65% 감소 (adjusted HR 0.35)

Chest . 2026 Feb;169(2):349-359



Can the BACES score predict clinical outcomes in a Dutch cohort with 
nontuberculous mycobacterial pulmonary disease?

ERJ Open Res . 2025 Dec 1;11(6):00550-2025



BACES score: a predictor of health-related quality of life and associated factors in 
patients with nontuberculous mycobacterial pulmonary disease
§ 국내 다기관 NTM-KOREA전향적 코호트에 등록된 NTM-PD 환자들을 대상으로

§ BACES와환자설문(QOL-B)을 통해 수집된 삶의질 데이터와의 상관관계를 다변량회귀 분석으로 평가

§ BACES 점수가 1점 증가할때마다낮은삶의질을가질

위험(Odds Ratio)이 유의미하게 증가함. 

§ 특히 호흡기 증상,신체기능,활력 도메인에서강한연관성

을 보였으며, 영양상태(MNA-SF, PNI) 및신체활동량

역시 삶의질의 주요 결정 요인임을확인함.

Scientific Reports (2025) 15:26257



Multicentre retrospective observational study for development and validation of MAC 
prognostic score model
• 기존 BACES는 NTM-PD 전체를 대상으로 해서M. abscessus 균도 섞여 있을 수 있음

→ MAC-PD만따로 본 연구

• BACES score는 all cause mortality예측하는점수

→ respiratory infection-related mortality를 예측하고자 함
• MAC-PD에서 respiratory infection-related mortality 예측 score 개발

2010–2017년에새로 진단된MAC-PD 1,165명

규슈(Kyushu) 18개 병원다기관 후향적 코호트

derivation 932명, validation 233명으로 4:1 무작위 분할

Factor aHR Score
Age≥65 3.32 1
Male 2.61 1
ILD 2.42 1
Albumin <3.5 5.89 2
Cavity≥2 cm 2.18 1

Scientific Reports (2025) 15:28539



Multicentre retrospective observational study for development and validation of MAC 
prognostic score model

The AUCs of the MAC score  0.82 
The AUCs of the BACES scores 0.88

Scientific Reports (2025) 15:28539



• Refractory NTM-PD: 

Clinical Burden and Evolving Therapeutic Strategies



Natural history and burden of refractory Mycobacterium avium complex pulmonary 
disease: Insights from the US Bronchiectasis and Nontuberculous Mycobacterial 
Research Registry
• Diagnosis of refractory MACPD
- regimen included oral clofazimine, or bedaquiline, or inhaled amikacin, or amikacin liposome inhalation 

suspension (ALIS)
- remained sputum culture positive for at least 6 months during treatment

Respiratory Medicine 246 (2025) 108220



Natural history and burden of refractory Mycobacterium avium complex pulmonary 
disease: Insights from the US Bronchiectasis and Nontuberculous Mycobacterial 
Research Registry

Respiratory Medicine 246 (2025) 108220



Effects of Amikacin Liposome Inhalation Suspension and Amikacin Resistance 
Development in Patients With Refractory Mycobacterium avium Complex 
Pulmonary Disease

Open Forum Infect Dis. 2025 Mar
1;12(3):ofaf118.



Persistent use of amikacin liposome inhalation suspension associated with lower risk of 
hospitalizations and emergency room visits in refractory Mycobacterium avium complex 
lung disease

Respiratory Medicine 249 (2025) 108406



Recombinant interleukin-7 treatment of refractory Mycobacterium avium complex 
lung disease (IMPULSE-7): a pilot phase II, single-center, randomized, clinical trial

• Interleukin 7 (IL-7)
Increases CD4⁺ and CD8⁺ T-cell proliferation
Enhances macrophage function
Increases IFN-γ production
Improves survival in bacterial, fungal, and mycobacterial infections in animal models
• Methods
IL-7 was administered 10 or 20 µg/kg/week based on ideal body weight for two 4-week treatment cycles
(totaling 8 injections).

• Primary outcome:
Sputum culture conversion at 6 months

Ther Adv Infect Dis 2025, Vol. 12: 1–13



low-dose IL-7 (10 µg/kg/week)

high-dose IL-7 (20 µg/kg/week)

Treg (Regulatory T cells)
• FOXP3⁺ CD4⁺ T cells
• Suppress immune responses

Ther Adv Infect Dis 2025, Vol. 12: 1–13



• New Therapeutic Options



Omadacycline Monotherapy in Nontuberculous Mycobacterial Pulmonary Disease 
Caused by Mycobacterium abscessus: Results From a Phase 2, Double-blind, 
Randomized, Placebo-controlled Study

Omadacycline: novel tetracycline derivative (aminomethylcycline)
                  : acute bacterial skin and skin structure infections
                  : community-acquired bacterial pneumonia
                   
M. abscessus폐질환환자 66명

Omadacycline(300mg, 1일 1회경구 투여)군 41명 vs위약(Placebo)군 25명으로 나누어 84일(약 3개월)간관찰

Clin Infect Dis . 2026 Mar 3:ciag062



Omadacycline Monotherapy in Nontuberculous Mycobacterial Pulmonary Disease 
Caused by Mycobacterium abscessus: Results From a Phase 2, Double-blind, 
Randomized, Placebo-controlled Study

증상개선 중심

개선 + 악화방지 중심

Clin Infect Dis . 2026 Mar 3:ciag062
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