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목차

• 2022 WHO에서 제시하는 경구 단기약제치료

• 한국에서 pretomanid

• 경구 단기약제치료 효과 및 안전성에 대한 의문점



2022 WHO 

• The 6-month bedaquiline, pretomanid, linezolid and 

moxifloxacin (BPaLM) regimen for MDR/RR-TB and pre-XDR-

TB (a)

• The 9-month all-oral regimen for MDR/RR-TB (a)

WHO consolidated guidelines on tuberculosis: 

Module 4: treatment drug-resistant tuberculosis 

treatment, 2022 update



Pretomanid (PA-824)

• A novel nitroimidazole

• Inhibiting the synthesis of mycobacterial cell wall components and ketomycolate

• Shows potent anti-mycobacterial activity against both DS and DR M. tb clinical isolates.

• The bactericidal and sterilizing activities of this molecule, alone and in combination with 

first-line anti-TB drugs and/or moxifloxacin, have been exhibited in murine and guinea pig 

models.

• Approved by FDA: as part of a combination regimen with Bdq and Lzd for pulmonary 

XDR- or complicated MDR-TB



Pretomanid

• 2019 WHO: BPaL regimen in pre-XDR-TB patients, under 

operational research conditions.

→우리나라는 현재 BPaL 운영 연구 중임

• Indication : pre-XDR-TB

• 2023.3.31 screening: 17, enrolling: 6





Pretomanid

구분 세부인정기준및방법

[622]

Pretomanid 경구제

(품명: 도브프렐라정 200mg)

허가사항(성인의광범위약제내성폐결핵※및치료내성또는비반응성다제내성폐결핵에

대한 베다퀼린과 리네졸리드와의 병용요법) 범위 내에서 투여시 요양급여 함을 원칙으로

함.

○ 다만, 동 약제의 요양급여 인정여부에 대하여 질병관리청에 사전 신청하여 승인 받은 경

우에 한하여 인정하며, 사전 승인을 위한 절차·방법 및 위원회 구성 등에 대한 세부사

항은 질병관리청장이 정함([붙임]참조)

※ 광범위 약제내성 폐결핵 : 이소니아지드, 리팜피신, 플로오르퀴놀론 및 아미카신 등 주

사제의내성이있는환자

고시 제2022-312호 요양급여의 적용기준 2022-12-30



◆병용요법용량

○프레토마니드 1정(200mg)을 26주동안 1일 1회경구투여

○베다퀼린400mg을2주간1일1회경구투여후,투여간격최소48시간으로24주간200mg을주3회투여(총26주)

○리네졸리드1,200mg을최대26주동안매일경구투여,이상반응(골수억제,말초및눈의신경병증)이발생하는경우600mg,이후300mg

으로용량을감량또는투여중단

2) 도브프렐라(프레토마니드) 포함병용치료

○ (승인기준) 성인의광범위약제내성* 및치료내성또는비반응성** 다제내성폐결핵환자에대하여다음
조건을만족하고, 베다퀼린, 리네졸리드와의병용요법을사용하는경우사전심사를거쳐신약사용가능
* 이소니아지드와리팜핀내성이고한가지이상의퀴놀론계약제및 3가지주사제(카프레오마이신, 카나마이신, 아미카신) 중
한가지이상의약제에내성을보이는결핵
** 부작용등으로인해적절한 2차약제처방을사용할수없는경우또는 6개월이상 2차약제처방으로치료하였으나반응이
없는경우(객담배양음전실패) 

- (허가사항) 승인기준을충족하고약제사용절대금기증이아닌경우

○ (불허기준) 약제사용절대금기증에해당하는경우

○ (재심사)치료계획에중대한변경사항이있는경우재심사필요



• CDC and EMA

• Recommended for Pre-XDR and XDR



BPaLM/BPaL

• 2019 WHO guidelines 이후 새로운 근거 발견: 

TB-PRACTECAL and ZeNix

→ 2022 WHO guidelines



BPaLM in 2022 WHO



Zenix

• BPaL: Bedaquiline + Pretomanid
+ Linezolid

• XDR-TB, pre-XDR-TB, or RR-TB 
that was not responsive to 
treatment or for which a second-
line regimen had been 
discontinued because of side 
effects

N Engl J Med. 2022 Sep 1;387(9):810-823



Zenix

Lzd 용량 1200, 26wk 1200, 9wk 600, 26wk 600, 9wk

Favorable 

(mITT)

93% 89% 91% 84%

Lzd 용량 1200, 26wk 1200, 9wk 600, 26wk 600, 9wk

N 45 46 45 45

Median age 38 34 38 36

DM 7% 0 2% 11%

N Engl J Med. 2022 Sep 1;387(9):810-823



TB-PRACTECAL

• an open-label, phase 2–3, multicenter, randomized, controlled, 
noninferiority trial to evaluate the efficacy and safety of three 24-week, all-
oral regimens.

• Two stage

N Engl J Med. 2022 Dec 22;387(25):2331-2343. Lzd: 600mg for 16 weeks then 300mg for 8 weeks 



TB-PRACTECAL

• The BPaLM
regimen was 
selected for 
analysis in stage 
2 of the trial.

N Engl J Med. 2022 Dec 22;387(25):2331-2343. 



Role of Mfx

• BPaLM vs BPaL in TB-PRACTECAL

BPaLM BPaL

8 weeks culture 

conversion

77.1% 45.7%

8 weeks 

discontinuation

7.7% 9.8%

Favorable

outcome

89% 77%

BPaL → MDR-TB 치료에 충분히 효과적 치료법인가?

N Engl J Med. 2022 Dec 22;387(25):2331-2343. 



Poor outcome in control of TB-PRACTECAL

Outcomes N=73

Favorable outcome 47%

Treatment failure 0%

Death 3%

Early discontinuation 48%

ADRs 49%

동의철회 17%

Outcomes (2017년) N=802

Treatment success 75%

Treatment failure 2%

Death 10%

Lost to follow-up 10%

Median age 52

DM 18%

Control in 

TB-PRACTECAL 7,226 MDR-TB. 2011-2017
2017 Korea

Most patients in the standard-care group received at least two WHO 

group A drugs3 as part of their regimen (Table S7); these drugs were 

fluoroquinolones (in 95%), linezolid (in 77%), and bedaquiline (in 76%)

Hongjo Choi. et al. J Korean Med Sci. 2023 Feb 6;38(5):e33N Engl J Med. 2022 Dec 22;387(25):2331-2343. 



신약심사위원회 권고에 따른 치료성적

Total
With new TB 

drugs

Without new 

TB drugs
P-value

Number 614 615 13

Culture conversion 98% 98% 100% 1.000

Time to culture conversion, days 34 (13–70) 34 (13–70) 32 (10–90) 0.890

Final outcomes 771 741 30

Cured 56% 57% 33% 0.013

Completed 24% 23% 53% 0.001

Failure 4% 4% 0% 0.627

Died 11% 11% 10% 1.000

Loss to follow-up 5% 5% 3% 1.000

Treatment success 80% 80% 87% 0.486

All patients with MDR-TB who were submitted for approval for the use of new TB drugs, including 

bedaquiline and delamanid.

Duration : 2016.9 – 2019.12

Treatment: 2016 WHO guidelines and 2017 Korean guideline based regimen

Int J Tuberc Lung Dis. 2023 Jan 1;27(1):55-60.



WHO consolidated guidelines on tuberculosis: 

Module 4: treatment drug-resistant tuberculosis 

treatment, 2022 update



300mg/day는 충분할까?

• The MICs of linezolid were 
≤ 0.5 mg/L in the H37Rv 
control strain.

• 결핵연구원 420개 clinical 
strain

Ann Lab Med 2018;38:563-568 



• PK/PD breakpoint is defined as the 
highest MIC at which the probability 
of target attainment is >90%

AAC 2020; 64: e01174-20



AAC 2020; 64: e01174-20



NEJM 2012;367:1508

9/16=56%



Lzd 용량: 2022 WHO guidelines

WHO consolidated guidelines on tuberculosis: 

Module 4: treatment drug-resistant tuberculosis 

treatment, 2022 update





The 9-month all-oral regimen for 
MDR/RR-TB (a)



2022 Curry guidelines





Phenotypic drug 
resistance rates in 

Korea

Drug Total

Number 768

Ethambutol 66%

Pyrazinamide 64%

Kanamycin 21%

Amikacin 17%

Cycloserine 5%

Prothionamide 19%

Para-aminosalicylic acid 18%

Levofloxacin 38%

Moxifloxacin 36%

Linezolid* 3/466 (0.6)

Bedaquiline* 1/172 (0.6)

Delamanid* 7/172 (4.1)

All patients with MDR-TB who were 

submitted for approval for the use of new 

TB drugs, including bedaquiline and 

delamanid.

Duration : 2016.9 – 2019.12



신약과 Lzd 내성 발생

• Bdq: 48 (11%) were resistant, 
based on the European 
Committee on Antimicrobial 
Susceptibility Testing 
(EUCAST) breakpoint of 0.25 
mg/L.

• Dlm: 41 (10%) were resistant 
based on the critical 
concentration of 0.2 mg/L, as 
suggested by Otsuka 
Pharmaceutical  

Ann Lab Med 2018;38:563-568 



Bdq, Dlm, Lzd 내성 확인 가능?



Pa 간독성

INT J TUBERC LUNG DIS 2021;25:305–314



요약

1. Pretomanid의 현재 요양급여 기준으로는 일부 환자에서만 사용 가

능하다.

2. 경구 단기 약제 조합 연구의 대상자 수가 너무 적다. 

3. 퀴놀론 내성 결핵에서 BPaL 효과는 더 많은 연구가 필요하다. 

4. Lzd 용량 및 기간에 대한 추가 연구가 필요하다. 

5. 신약과 Lzd 내성 발생에 대한 철저한 감시가 필요하다. 

6. Pa의 안전성에 대한 관찰 및 추가 연구가 필요하다. 



결론 및 제시

• 결론: 현재 우리나라에서는 경구 단기치료를 당장 적용하기는 어렵다.

• Pa의 요양급여기준 개정이 시급하다.

• 퀴놀론 노출이 없었던 초치료 RR/MDR-TB

• Xpert MTB/RIF 또는 mDST에서 RR 확인→ BPaLM

• FQ 내성 확인→개별 장기 치료

• 다제내성 결핵의 재치료 또는 과거 퀴놀론 노출 MDR-TB

→개별 장기 치료

• Bdq, Pa 사용이 어려운 Z 감수성 환자

→ 9개월 Dlm, Lzd, Lfx, Z

• 다제내성 결핵은 전문의료기관에서
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