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Background

• Limitations of existing methods for diagnosing drug-resistant TB:

✓ Phenotypic DST: Time-consuming (weeks), reliability issues for some drugs

✓Commercial NAATs: Limited to detect only specific drugs and mutations

✓Whole-genome sequencing (WGS): Comprehensive but costly and requires culture

• Targeted next-generation sequencing (NGS) has emerged as an intermediate approach 

between NAATs and WGS

Lancet Infect Dis 2024; 24: 1162–76



Question of this study

• How accurate is targeted NGS for the diagnosis of drug-resistant TB?

• Does the performance of targeted NGS differ by sample type?

(culture isolates vs. direct clinical samples)

• Where is targeted NGS technology being used, and what are the barriers to its clinical 

implementation?

Lancet Infect Dis 2024; 24: 1162–76



Lancet Infect Dis 2024; 24: 1162–76

Key findings

• Diagnostic accuracy:

✓Overall - Sensitivity: 94.1%, Specificity: 98.1%

✓Rifampicin - Sensitivity: 99.1%, Specificity: 97.6%

✓ Isoniazid - Sensitivity: 95.6%, Specificity: 98.9%



Key findings

• Global utilization:

✓ Samples collected from 53 countries (including 27 WHO high-burden countries)

✓ Sequencing mainly performed in USA (16%), Western Europe (11%), India (11%), China (10%)

✓ Limited local sequencing in resource-constrained regions, especially in Africa

Lancet Infect Dis 2024; 24: 1162–76



Clinical Implications

• Targeted NGS demonstrates high accuracy for diagnosing drug-resistant TB

• Effective performance on direct clinical samples enables rapid diagnosis (1–10 days)

• Limited data for newer drugs (bedaquiline, linezolid, etc.) indicates the need for additional research

• WHO conditionally recommended targeted NGS as a complementary tool for genotypic DST of

drug-resistant TB in March 2024

Lancet Infect Dis 2024; 24: 1162–76

20 March 2024

WHO TB sequencing portal
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Am J Respir Crit Care Med. 2024 Dec 1;210(11):1358-1369

Background

• Pyrazinamide (PZA) essential for non-replicating TB bacilli

• Current guidelines: weight-based dosing (20–30 mg/kg, max, 2g/day)

• High PK variability challenges optimal dosing

Question of this study

• Can flat dosing of PZA optimize efficacy-safety balance in drug-susceptible TB(DSTB)?



Key findings

• PZA showed 7-fold exposure variability 

(151–1,053 mg·h/L)

• Therapeutic windows:

✓ 6-month standard regimen (A): 231–355 mg·h/L

✓ 4-month rifapentine-moxifloxacin regimen (B): 

226–349 mg·h/L

6-month standard regimen

Am J Respir Crit Care Med. 2024 Dec 1;210(11):1358-1369



Key findings

• Body weight was not clinically relevant predictor of drug clearance

• Flat dosing (1,000 mg/day) would improve dosing precision, ensuring 13.1% more 

participants (n=96, control) within the therapeutic window compared to weight-banded dosing.

Am J Respir Crit Care Med. 2024 Dec 1;210(11):1358-1369

6-month standard regimen



Clinical Implications

• Flat dosing of pyrazinamide at 1,000 mg/day provides a better balance of efficacy and safety 

than weight-banded dosing for drug-susceptible tuberculosis.

✓Placed 13.1% more patients within therapeutic window vs. weight-based dosing

✓Reduced overdosing risk in higher weight bands

✓ Simplified administration for patients and providers

✓ Facilitates fixed-dose combinations development

• Since body weight was not a significant predictor of drug clearance, flat dosing allowed more 

patients to achieve optimal drug exposure while reducing toxicity risks

• Recommendation: Consider flat dosing (1,000 mg/day) for DSTB

Am J Respir Crit Care Med. 2024 Dec 1;210(11):1358-1369
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Global TB Report 2024 (WHO)

(2023)
400,000
New case: 3.2%
Previously treated: 16%



Lancet Infect Dis. 2024 Sep;24(9):1003-1014. 

Background

• BPaMZ combination (bedaquiline, pretomanid, moxifloxacin, pyrazinamide) showed promising 

results in preclinical & phase 2 studies, with potential to shorten TB treatment for both DS-TB and 

DR-TB.

Question of this study

• Can 4-month BPaMZ reduce treatment time while maintaining efficacy compared to 6-month HRZE 

for DS-TB? 

• Is 6-month BPaMZ effective for DR-TB?

SimpliciTB Trial: BPaMZ Regimen for TB Treatment



Key findings

• SimpliciTB, Phase 2c, open-label clinical trial at 26 sites in 8 countries,

≥18 years with sputum smear-positive pulmonary TB.

• DS-TB Group: 303 randomly assigned (BPaMZ 4M: 150; HRZE 6M: 153)

DR-TB Group: 152 received BPaMZ 6M

• Primary endpoint: Time to culture-negative status by 8 weeks

Lancet Infect Dis. 2024 Sep;24(9):1003-1014. 

SimpliciTB Trial: BPaMZ Regimen for TB Treatment



Key findings (Safety)

• Hepatotoxicity led to treatment discontinuation:

✓ Any liver-related AEs:

DS-TB: HRZE 25%, 4-month BPaMZ 30%

DR-TB: 6-month BPaMZ 22%

✓ Serious liver-related AEs:

DS-TB: HRZE 1%, 4-month BPaMZ 7%

DR-TB: 6-month BPaMZ 5%

Lancet Infect Dis. 2024 Sep;24(9):1003-1014. 

SimpliciTB Trial: BPaMZ Regimen for TB Treatment



Clinical Implications

• BPaMZ regimen for DS-TB and DR-TB showed potential of treatment-shortening

• BPaMZ achieved sputum culture conversion for DS-TB, 

but failed to meet the key secondary efficacy endpoint due to treatment withdrawals from 

adverse events, particularly hepatotoxicity

• Future research needed: Modified regimens with reduced hepatotoxicity while maintaining 

efficacy

Lancet Infect Dis. 2024 Sep;24(9):1003-1014. 

SimpliciTB Trial: BPaMZ Regimen for TB Treatment



N Engl J Med. 2025 Jan 30;392(5):468-482.

Background

• MDR-TB treatment historically challenging: 

18–24 month regimens, injectable drugs, poor 

outcomes

• Previous trials (STREAM, TB-PRACTECAL) showed 

promise for all-oral regimens,

but optimal drug combinations remain unclear.

Question of this study

• Can 9-month all-oral regimens containing new drugs (bedaquiline, delamanid) and 

repurposed drugs (clofazimine, linezolid) effectively treat  fluoroquinolone-susceptible 

rifampin-resistant TB(RR-TB)?

endTB Trial



Key findings

• endTBtrial, Phase 3, open-label clinical trial at 12 sites in 7 countries

≥15 years with fluoroquinolone-susceptible, RR-TB

• Evaluating five 9-month, all-oral regimens: 

BLMZ [118], BCLLfxZ [115], BDLLfxZ [122], DCLLfxZ [118], DCMZ [107] vs. Standard (18–24mo) [119]

• Primary endpoint: Favorable outcome at week 73

N Engl J Med. 2025 Jan 30;392(5):468-482.

endTB Trial



N Engl J Med. 2025 Jan 30;392(5):468-482.

Key findings

endTB Trial

Primary end point:  favorable outcome at week 73, defined by 2 negative sputum culture results or favorable 
bacteriologic, clinical, and radiologic evolution (noninferiority margin: −12 %)



N Engl J Med. 2025 Jan 30;392(5):468-482.

Key findings

endTB Trial



Clinical Implications

• The endTB trial found that three regimens (BLMZ, BCLLfxZ, BDLLfxZ) were non-inferior to 

standard 18–24 month therapy for treating fluoroquinolone-susceptible RR-TB, achieving >85% 

favorable outcomes

• Multiple effective options allow for individualized treatment based on patient characteristics

• Bedaquiline-containing regimens performed better than bedaquiline-sparing regimens

• Adverse events were common but manageable, mainly hepatotoxicity (6.3–18.3% vs 7.1% standard), hematologic toxicity, 

and QT prolongation (DCMZ [4.2%], BCLLfxZ [3.3%])

endTB Trial

N Engl J Med. 2025 Jan 30;392(5):468-482.
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N Engl J Med. 2024 Dec 19;391(24):2304-2314. 
N Engl J Med. 2024 Dec 19;391(24):2315-2326.

VQUIN MDR Trial TB-CHAMP Trial



Background

• Fluoroquinolones are part of standard MDR-TB treatment, but their role in preventing MDR-TB 

among exposed individuals is uncertain.

• Children in close contact with MDR-TB patients have a high risk of infection, but preventive 

treatment options remain unclear.

• Some observational studies suggested levofloxacin might prevent TB, but no randomized controlled 

trials had confirmed its effectiveness.

Question of this study

• Can a 6-month levofloxacin regimen effectively prevent active TB disease among household 

contacts of persons with MDR-TB?

• Can a 6-month levofloxacin regimen effectively prevent MDR-TB in children exposed to MDR-TB, 

and is it safe and well-tolerated?

N Engl J Med. 2024 Dec 19;391(24):2304-2314. 
N Engl J Med. 2024 Dec 19;391(24):2315-2326.



N Engl J Med. 2024 Dec 19;391(24):2304-2314. 

VQUIN MDR Trial

Key findings

• Double-blind, randomized, controlled trial

• Household contacts of persons with bacteriologically confirmed MDR/RR-TB in Vietnam.



N Engl J Med. 2024 Dec 19;391(24):2315-2326.

TB-CHAMP Trial

Key findings

• Community-based, multisite, double-blind, cluster-randomized, placebo controlled trial in South Africa

• Children <5 years (regardless of IGRA result or HIV status), 5-17 years (IGRA (+) or HIV infection)



Clinical Implications

• The VQUIN MDR trial found that 6-month levofloxacin reduced MDR-TB incidence, but was not 

statistically significant (IRR: 0.55, 95% CI: 0.19–1.62). 

• Adverse events were more frequent(31.9% vs. 13.0%), but serious events were rare and manageable.

• The TB-CHAMP trial found that 6-month levofloxacin reduced MDR-TB incidence in exposed children, 

but was not statistically significant(HR: 0.44, 95% CI: 0.15–1.25).

• Adverse events were similar, with no major safety concern, therefore further research is needed to 

confirm efficacy.

N Engl J Med. 2024 Dec 19;391(24):2304-2314. 
N Engl J Med. 2024 Dec 19;391(24):2315-2326.
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Tuberc Respir Dis (Seoul). 2024 Jul;87(3):386-397.

Background

• NTM-PD incidence and prevalence increasing worldwide

• Geographical variations exist in clinical characteristics

• In South Korea: prevalence increased from 11.4 to 56.7 cases/100,000 population (2010-2021)

• Limited data on comprehensive epidemiology with species, radiologic findings, and disease severity

• Treatment outcomes suboptimal: 60% success for MAC-PD, 45.6% for M. abscessus PD



Question of this study

• What are the clinical characteristics and epidemiological patterns of NTM-PD in South Korea?

• Are there significant differences in disease characteristics according to age and sex?

• Has the distribution of causative species or radiologic presentations changed over time?

Tuberc Respir Dis (Seoul). 2024 Jul;87(3):386-397.



Key findings

• M. avium (41.4%) and M. intracellulare (38.4%) most common species, 

M. abscessus subspecies abscessus (8.6%) and M. abscessus subspecies massiliense (7.8%)

• The proportions of causative species and radiologic forms remained similar

Tuberc Respir Dis (Seoul). 2024 Jul;87(3):386-397.



Tuberc Respir Dis (Seoul). 2024 Jul;87(3):386-397.



Clinical Implications

• Age- and sex-related differences in disease-specific severity identified

• Men and elderly patients showed more severe disease patterns and higher BACS scores

• Understanding these patterns may help develop targeted management strategies and improve 

outcomes

Tuberc Respir Dis (Seoul). 2024 Jul;87(3):386-397.
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Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 

Background

• MAC (M. avium complex) is the most common cause of NTM pulmonary disease (85-90% of cases)

• Current diagnostic methods require sputum culture (12-16 days)

• Diagnostic challenges: sample quality variations, slow results

Question of this study

• Can a CRISPR-based assay detecting MAC cell-free DNA (cfDNA) in serum:

- Rapidly detect MAC infection?

- Monitor treatment response?



• Cell-free DNA(cfDNA)-based in vitro diagnostic test for infectious diseases

J Clin Microbiol. 2019 Mar 28;57(4):e01234-18.



• Blood-based CRISPR(*Clustered Regularly Interspaced Short Palindromic Repeats) MAC Assay

✓ cfDNA extraction → PCR amplification → CRISPR MAC assay → Fluorescence signal detection

Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 



Key findings

• Diagnostic Performance  - sensitivity: 97.6%, specificity: 97.6%

• Limit of detection: 0.125 copies/μl

Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 



Key findings

• Diagnostic Performance  - sensitivity: 97.6%, specificity: 97.6%

• Limit of detection: 0.125 copies/μl

Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 



Key findings

• Treatment Monitoring

✓ Significant cfDNA decrease at 3, 6 months in responders

✓ cfDNA concentrations in responders approached threshold by 6 months

Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 



Clinical Implications

• This study provides preliminary evidence for the utility of a serum-based CRISPR MAC assay to 

rapidly detect MAC infection and monitor the response to treatment

• cfDNA detection is independent of sputum smear results and the presence of lung cavities and cfDNA is 

not detected in non-NTM patients (bronchiectasis, COPD) → High specificity (97.6%)

• The decrease in cfDNA can serve as an important biomarker reflecting the treatment response in MAC-

PD, correlating with culture conversion

• Compared to culture tests (12-16 days), it provides a faster (20 minutes) and more consistent 

assessment of treatment response

• cfDNA detection method has the potential to be a valuable clinical tool for tracking MAC treatment 

efficacy and identifying disease recurrence

Am J Respir Crit Care Med. 2024 May 15;209(10):1246-1254. 
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J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.

Background

• In 2012, Bedaquiline is FDA-approved for MDR-TB

• A limited number of studies have investigated the susceptibility of NTM species to bedaquiline

Question of this study

• Is bedaquiline effective against NTM species in vitro and in vivo?

• What is the efficacy of bedaquiline for treating NTM infections?



Key findings

• In vitro studies (n=33)

✓Bedaquiline showed potent in vitro 

activity against most NTM species

✓But, M. abscessus and M. fortuitum

have relatively high MIC distributions, 

suggesting low susceptibility and

high resistance to bedaquiline

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Key findings

• Animal (in vivo) studies (n=9)

✓Bedaquiline reduced 

bacterial load significantly

✓More effective in lung and 

spleen than liver

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Key findings

• Animal (in vivo) studies (n=9)

✓Effective against M. avium > M. abscessus, M. ulcerans (skin)

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Key findings

• Human Studies (8 studies)

✓ Successful treatment of extrapulmonary NTM infections (6/6 cases cured)

✓ Variable results in pulmonary NTM disease

✓ Resistance emergence in 3-8 months (2-8× MIC increase)

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Key findings

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Clinical Implications

• Bedaquiline demonstrates potent in vitro activity against most NTM species

• Treatment efficacy varies by infection site and species:

✓More promising for extrapulmonary disease

✓ Variable results for pulmonary disease

✓ Resistance development during treatment is a concern

• Limitations: Limited standardization of in vitro testing methods, small sample size for animal and 

human studies, and lack of randomized clinical trials

J Antimicrob Chemother. 2024 Feb 1;79(2):211-240.



Thanks for attention

ganghee@uuh.ulsan.kr


	슬라이드 1: Key Research in TB and NTM
	슬라이드 2: Contents
	슬라이드 3: Global TB Report 2024 (WHO)
	슬라이드 4: 연도별 국내 결핵 (신)환자수
	슬라이드 5: Contents
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11: Contents
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16: Contents
	슬라이드 17: Global TB Report 2024 (WHO)
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27: Contents
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33: Contents
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37
	슬라이드 38
	슬라이드 39: Contents
	슬라이드 40
	슬라이드 41
	슬라이드 42
	슬라이드 44
	슬라이드 45
	슬라이드 46
	슬라이드 47
	슬라이드 48: Contents
	슬라이드 49
	슬라이드 50
	슬라이드 51
	슬라이드 52
	슬라이드 53
	슬라이드 54
	슬라이드 55
	슬라이드 56: Thanks for attention

