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Tx outcome of DS-TB, Korea, 2020

Public Health Weekly Report. 2023;16: 329-53.
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Pre-drug era 
Sanatorium with fresh air and sunlight



Progress of DS-TB treatment

Date Regimen Duration

1944 SM + PAS

1952 INH + SM + PAS 24M

1960s INH + SM + EMB 18M

1970s INH + SM + EMB + RIF 9M

1980s INH + EMB + RIF + PZA 6M

Eur Respir J. 2002;20:87-94.



Korean guidelines for TB

폐결핵
화학요법
지침

폐결핵
진료의 
기준

1966 1990 1997 2005 2011 2014 2017 2020

• Microbiologically negative patient
• Economically disadvantaged patient
- INH (mono therapy)

• New patient 
• Patient with no cavity / minimal symptom
• Economically affluent patient
- INH + PAS (or) INH + SM

• Patient with cavity / severe disease
- INH + PAS + SM

2024



Why should we shorten the Tx duration?

JAMA Intern Med. 2016;176:1254-5.
Drug Discov Today. 2024;29:103955. 



Theoretical basis of TB treatment

0                  1 2 3 4 5 6 
(Month of therapy)

A

B

C

A: Rapidly multiplying   
B: Slowly multiplying
C: Sporadically multiplying 

Intensive phase
[HRZE]

Continuation phase
[HR(E)]

Slide: Courtesy of JJ Yim, MD.

Bactericidal activity (e.g. INH, RIF)

Sterilizing activity (e.g. RIF, PZA)

“Core drug”



Approach to shortening DS-TB treatment

1. Addition/reinforcement of core drug

- High dose rifampin

- Rifapentine

- New or repurposed drug

2. Stratified/precision medicine

3. Others
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Landmark studies in 2010s 

NEJM 2014;371.

REMoxTB

Control group 2HREZ / 4HR

INH group 2HRMZ / 2HRM

EMB group 2MREZ / 2MR

OFLOTUB
Control group 2HREZ / 4HR

GFX group 2HRGZ / 2HRG

RIFAQUIN

Control group 2HREZ / 4HR

4M group 2MREZ / 2M + P (twice weekly)

6M group 2MREZ / 4M + P (once weekly)

Failed to achieve non-inferiority 
vs. 6M standard regimen

(high relapse rate)



High dose rifampin

• Current recommended dose of RIF : 10mg/kg/day (up to 600mg/day)

- Chosen in the 1960s, primarily due to concerns about cost and the fear of ADR

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



RIFASHORT trial

• Phase 3, randomized, 

non-inferiority trial

• 2M HR10mg/kgEZ / 4M HR10mg/kg

2M HR1200mgEZ / 2M HR1200mg

2M HR1800mgEZ / 2M HR1800mg

• Primary outcome

: unfavorable outcome at 18M

NEJM Evid. 2023;2:EVIDoa2300054.



Hi-DoRi-3 trial

Trials. 2022;23:666.

• Phase 3, randomized, 

non-inferiority trial

• Primary outcome

: unfavorable outcome at 18M



Hi-DoRi-3 trial

Early termination 

- Slow patient enrollment 

(COVID-19 pandemic)

- Issue on MMP in RIF 

Paper submitted (by Prof. Yim JJ and Kwak N)



Substitution of EMB with LZD

• Phase 2 RCT in Korea

• 2M HRZ + 2M EMB  

2M HRZ + 2W Lzd

2M HRZ + 4W Lzd

• Primary outcome

: 8W culture conversion

Lancet Infect Dis. 2019;19:46-55.



Substitution of EMB with LZD

Post-hoc analysis (PP population)

Lancet Infect Dis. 2019;19:46-55.



SimpliciTB trial

• Phase 2, partially randomized, 

non-inferiority trial

• DS-TB 

: 6M HR(EZ) vs. 4M BPaMZ

• DR-TB (Hr, RR, MDR)

: 6M BPaMZ (single arm)

→ pan-TB regimen

• Primary outcome

: 8W culture conversion

84% 

47% 

Lancet Infect Dis. 2024:S1473-3099(24)00223-8.

DS-TB



SimpliciTB trial

Lancet Infect Dis. 2024:S1473-3099(24)00223-8.

DS-TB



TRUNCATE-TB trial

• Phase 2–3, randomized, 

non-inferiority trial

• Primary outcome 

: death before W96 (or) 

ongoing TB treatment/

active TB at W96

N Engl J Med. 2023;388:873-87.

Total treatment duration (Bdq + Lzd arm)
= 84.8 days (mean)



Study 31/A5349

• Phase 3, randomized, 

non-inferiority trial

• 2M HREZ / 4M HR

2M HPdailyEZ / 2M HPdaily

2M HPdailyMZ / 2M HPdailyM

• Primary outcome

: survival free of TB at 12M  

N Engl J Med. 2021;384:1705-18.
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Back to the past…

80% of patients were cured
with 4M regimens !! ☺

20% of patients were failed
with 4M regimens !! 

vs.



One-size-fits-all ?

• Meta-analysis of

- REMoxTB trial

- RIFAQUIN trial

- OFLOTUB trial

Int J Tuberc Lung Dis. 2016;20:1522-8.

Daily 4M regimens (EMB → FQ) for non-cavitary TB



One-size-fits-all ?

• Pooled analysis (IPD) of  

- REMoxTB trial

- RIFAQUIN trial

- OFLOTUB trial

Nat Med. 2018;24:1708-15.

Easy-to-treat phenotype



PredictTB trial

• Phase 2, randomized, non-inferiority trial

• 2HREZ/4HR vs. 2HREZ/2HR

• Stratification by disease severity

- PET-CT scan

- Xpert cycle threshold

Gates Open Res. 2017;1:9.



RNA signature-guided individualized Tx

Eur Respir J. 2021;58:2003492.



RNA signature-guided individualized Tx

Eur Respir J. 2021;58:2003492.



Sputum LAM as biomarker

PLoS Med. 2019;16:e1002780.

Correlation of sputum LAM concentration and MGIT TTD
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Host-directed therapy

J Biosci. 2023;48:54.



Clin Microbiol Infect. 2024;30:1131-8.



https://tbtrialtrack.who.int/#/



Key considerations 

for reducing the treatment duration



Real-world applicability

• Programmatic use of 4M HPMZ

• SF, USA (2021-2023) 

Open Forum Infect Dis. 2024;11:ofae178.
Hyperbilirubinemia = 63.6% 



Real-world applicability

• RCT in Korea

• HCWs with LTBI

• 3HR vs. 3H1P1

Respir Med. 2019;158:42-8.



Currently, rifapentine has not been 
introduced in S. Korea, and 
concerns about its safety have not 
been resolved, making it difficult 
to adopt the 4M HPMZ regimen 
recommended by the WHO



If you were the TB patient, what would you choose?

Tx duration

ADR

Tx duration

ADR

Regimen 1

Regimen 2

Patient-centered outcome



Patient-centered outcome

‘Shorter’ in terms of overall therapeutic duration is not always better, 
especially when the drugs used to shorten treatment may be 

associated with increased risk of toxicity or require more intensive 
monitoring to assess for possible toxicity.

Public Health Action. 2023;13:104-6.



Considerations for clinical trials

1. Surrogate marker 

- Preclinical data ? / EBA ? / Time to SCC ? / 2M culture conversion ?

→ Insufficient for predicting “relapse-free cure” in phase 3 trials of shorter regimens 

2. Inter-individual variation in PK/PD

3. Drug absorption and metabolism in diverse microenvironmental conditions

4. Lack of accurate biomarkers to predict treatment response and optimal 

duration



Considerations for clinical trials

Int J Tuberc Lung Dis. 2016;20:13-7.



Considerations for clinical trials

Am J Respir Crit Care Med. 2018;198:1208-19.





We hope…

Fresh air and sunlight for a lifetime Achieve a cure with one pill a day within 1-2M
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