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Tuberculosis



Lancet Respir Med. 2023;11:367-79. 



In the previous observation,
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Bull World Health Organ. 1974;51:473-88.



Natural history of untreated PTB

• Meta-analysis of individuals with untreated PTB (1900-1960, n=139,063)

• Microbiologically negative → positive disease [progression]

• Microbiologically positive → undetectable disease [regression]

Lancet Respir Med. 2023;11:367–79.



Microbiologically progression

Annual 10%
(26%/3yr)

Annual 1%
(3%/3yr)

Lancet Respir Med. 2023;11:367–79.



Microbiologically regression

Annual 12%
(33%/3yr)

Lancet Respir Med. 2023;11:367–79.



Natural history of untreated PTB

Lancet Glob Health. 2023;11:e684-92.
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Clin Infect Dis. 2023;76:e973-e981.



Long-term mortality of TB survivors

• Retrospective study

• National Health Insurance Service (NHIS) database of Korea

• PTB or EPTB patients aged ≥20 years (2010-2017) 

• TB survivors (n=82,098) vs. controls (n=82,098) [1:1 age- and sex-matched ]

→ Death at least 1 year after TB diagnosis (median F/U duration, 3.7 years)



Long-term mortality of TB survivors

Clin Infect Dis. 2023;76:e973-e981.



Long-term mortality of TB survivors

Risk factors for long-term mortality 

in TB survivors

• Male sex (aHR 2.31)

• Smoking pack-years (aHR 1.01)

• Heavy alcohol consumption (aHR 1.12)

• Lowest income (aHR 1.27)

• Non-metropolitan residence (aHR 1.09)

• Higher CCI (aHR 1.15)

Clin Infect Dis. 2023;76:e973-e981.



Long-term mortality of TB survivors

Potential mechanisms on high long-term mortality in TB survivors

• Higher rates of cardiovascular mortality

Cell-mediated immune responses against M. tuberculosis → atherogenesis 

• Higher rates of respiratory diseases (such as COPD)

Regardless of smoking status

• Weight loss during TB course



Eur Respir Rev. 2023;32:220221.



Post-TB lung impairment

• Meta-analysis 

• 14,621 TB survivors (1971-2020) 

• DS-TB and MDR-TB

• Time point for spirometry assessment 

: median 6M [IQR 0–26.5] after EOT



Post-TB lung impairment

Eur Respir Rev. 2023;32:220221.

DS-TB

FEV1

= 76.6%

FVC
= 81.8%



Post-TB lung impairment

MDR-TB

FEV1

= 65.9%
FVC

= 76.0%

(proportion) DS-TB MDR-TB

Obstructive 22% 19%

Restrictive 23% 22%

Mixed 15% 43%

Eur Respir Rev. 2023;32:220221.





NEJM Evid. 2023;2:EVIDoa2300054.



High dose rifampin

• Current recommended dose of RIF : 10mg/kg/day

- chosen in the 1960s, primarily because of cost

- little data on maximum tolerated dose

Am J Respir Crit Care Med. 2015;191:1058-65.



RIFASHORT trial

• Open-label, phase 3, randomized, non-inferiority trial

• Botswana, Uganda, Guinea, Nepal, Pakistan, Peru

• Rifampin-susceptible new pulmonary TB patients ≥ 18 yrs

• Primary end point: unfavorable outcome, 18M after enrollment

2HR10mg/kgEZ 4HR10mg/kg Control

2HR1200mgEZ 2HR1200mg

2HR1800mgEZ 2HR1800mg

Regimen 1

Regimen 2 Primary comparison



RIFASHORT trial

NEJM Evid. 2023;2:EVIDoa2300054.



RIFASHORT trial

NEJM Evid. 2023;2:EVIDoa2300054.



RIFASHORT trial

NEJM Evid. 2023;2:EVIDoa2300054.



Clin Infect Dis. 2024:ciad794. 



Xpert Ct value and TB transmission

• Prospective study, Brazil

• Culture-confirmed PTB patients and their close contact

• Xpert MTB/RIF Ct values (index case) 

→ QTFplus results (close contact*) [baseline, 6M and conversion]

*≥4 hours of exposure per week with the TB index case at any time in the 6 months prior to TB diagnosis

Xpert MTB/RIF cycle threshold (Ct) values
AFB smear, time to positivity in culture
Bacillary load



Xpert Ct value and TB transmission

Clin Infect Dis. 2024:ciad794. 



Xpert Ct value and TB transmission

Clin Infect Dis. 2024:ciad794. 

QTF(+), baseline QTF conversion at 6M QTF(+), baseline or 6M



Clin Infect Dis. 2023;77:287-94.



Recommended TPT regimens

6H 9H 3HR 3HP 4R

WHO O O O O Δ

NHS O O (3-4M)

CDC Δ Δ O O O

결핵진료지침 5판



TPT adverse event

• Meta-analysis

• 186,281 participants (1952–2021)

• Any AE, AE leading to drug discontinuation

Hepato-toxic AE, drug discontinuation due to hepato-toxic AE

• 6-9H vs. 3-4HR vs. 3HP vs. 4R



TPT adverse event

Clin Infect Dis. 2023;77:287-94.
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TPT adverse event

Clin Infect Dis. 2023;77:287-94.

Hepatotoxicity

2.1% 2.2%

1.4% 1.5%

1.0% 0.8%

0.4% 0.2%



Shorter MDR/RR-TB 
Treatment Regimen
in 2024 Korean guideline



MDR/RR-TB Tx (2024 국내 개정지침)

퀴놀론 감수성 MDR/RR-TB 퀴놀론 내성 MDR/RR-TB

6개월 BPaLM 요법

9개월 MDR-END 요법

18-20개월 장기요법

6개월 BPaL 요법

18-20개월 장기요법

퀴놀론내성

감수성 또는 모름*
내성

* 다음의 경우는 제외 (퀴놀론 내성 다제내성결핵에 준하여 치료 시작)

• 퀴놀론 내성 다제내성결핵의 과거력

• 퀴놀론 내성 다제내성결핵 환자의 밀접접촉자에서 발생한 결핵

OR

Bdq, Pa, Lzd, Mfx

Lfx, Dlm, Lzd, PZA

Bdq, Pa, Lzd



NTM



J Clin Med. 2023;12:7125.



Treatment decision of NTM-PD

Tuberc Respir Dis (Seoul). 2019;82:15-26.



BACES score for mortality prediction

BMI < 18.5 kg/m2 (1 point)

Age ≥ 65 years (1 point) 

Cavity + (1 point)

ESR elevation (1 point)
(Men >15mm/h, Women >20mm/h)

Male Sex (1 point)

Am J Respir Crit Care Med. 2021;203:230-6.



BACES score and SCC

• Retrospective study, Samsung Medical Center (2002-2016)

• MAC-PD patients with watchful waiting (no antibiotics)

• Baseline BACES score SCC and favorable outcome

- SCC : at least 3 consecutive negative culture results (4wks interval)

- favorable outcome: maintaining SCC or having two consecutive negative sputum cultures until the last follow-up date

• BACES score category: mild (0–1 point), moderate (2–3 points), severe (4–5 points)

• Median follow-up duration: 48M (IQR 26.4–76.4)



BACES score and SCC

J Clin Med. 2023;12:7125.



BACES score and SCC

J Clin Med. 2023;12:7125.



BACES score for Tx decision

Watchful waiting
Consider treatment

Frequent follow-up



Antimicrob Agents Chemother. 2023;67:e0100323.



MAC-PD treatment 

ATS/ERS/ESCMID/IDSA guideline (2020)

Eur Respir J. 2020;56:2000535.



MAC-PD treatment 

Thorax. 2017;72(Suppl 2):ii1-ii64. 

TIW

Daily

BTS guideline (2017)



Daily Tx for smear (+) NC-NB MAC-PD

• Retrospective study

• Asan Medical Center 

(2015-2021)

Antimicrob Agents Chemother. 2023;67:e0100323.

*Macrolide, R, E



Daily Tx for smear (+) NC-NB MAC-PD

Antimicrob Agents Chemother. 2023;67:e0100323.

Culture conversion rate P-value

AFB smear (+)
(n=36)

Intermittent regimen 50.0%

0.034

Daily regimen 85.0%

AFB smear (-)
(n=74)

Intermittent regimen 78.0%

0.098

Daily regimen 93.9%



Open Forum Infect Dis. 2023;11:ofad682.



Clofazimine for MAC-PD treatment

Chest. 2016;149:1285-93.



Clofazimine for MAC-PD treatment

• Retrospective study, Seoul National University Hospital (2011-2022)

• Severe MAC-PD (smear +, cavity, severe symptoms/systemic illness, extensive disease)

• Clofazimine-containing regimen within the first 3M of treatment initiation 

(instead of amikacin)

• Culture conversion within 6M, microbiological cure 

# Drug used : macrolide (99%), ethambutol (88%), rifampin (9%)

# Clofazimine dose (in general, SNUH)

- 50mg/day (BW ≤ 50kg)

- 100mg/day (BW > 50kg)



Clofazimine for MAC-PD treatment

Open Forum Infect Dis. 2023;11:ofad682.



Clofazimine for MAC-PD treatment

Open Forum Infect Dis. 2023;11:ofad682.



Clofazimine for MAC-PD treatment

Open Forum Infect Dis. 2023;11:ofad682.



THANK YOU FOR YOUR ATTENTION
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