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• Evidence on the safety and effectiveness of BDQ beyond 6 months was insufficient.

• Optimal duration of use of Lzd is not established. 

• Use for at least 6 months was shown to be highly effective, although toxicity may limit its use.

• The position of DLM will be re-assessed once individual patient data from trial 213 has been 
reviewed. 

• Evidence on the safety and effectiveness of DLM beyond 6 months was insufficient.

• Evidence on concurrent use of BDQ and DLM was insufficient for review.

• Z is only counted as an effective agent when DST results confirm susceptibility.

• Amoxicillin-Clavulanic acid is administered with every dose of Imp-Cln or Mpm but is not 
counted as a separate agent and should not be used as a separate agent.

• Am and SM are only to be considered if DST results confirm susceptibility and high-quality 
audiology monitoring for hearing loss can be ensured. SM is to be considered only if Am 
cannot be used and if DST results confirm susceptibility (SM resistance is not detectable with 
2nd line molecular line probe assays and phenotypic DST is required).



• 기침 , 가래 3개월

• 내원 일주일 전 객혈

• 20년전 결핵 치료력

• 20 PY smoker

• 자영업

• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

M/55



Step 1 : Group A for all MDR TB_FQ

• Levofloxacin : Susceptible ? 

J Korean Med Sci 2017; 32: 636-641 

• 7 University affiliated hospital
Busan, Ulsan, Gyeongsangnam-do

• Jan 2010-Dec 2014

• 378 MDR TB (6.8%) / 5,599 culture 
positive TB



Step 1 : Group A for all MDR TB_FQ

• Drug resistance patterns of MDR and XDR TB in Korea, 2009

Ann Lab Med 2017;37:323
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J Korean Med Sci 2007;22:26

Time to the results of DST

7-14 days
28-

42days



Rapid diagnosis of resistance of FQ and SLID

1) For patients with confirmed rifampicin-resistant TB or 
MDR-TB, SL-LPA may be used as the initial test, instead of 
phenotypic culture-based DST, to detect resistance to 
fluoroquinolones

• (Conditional recommendation; moderate certainty in the evidence for test accuracy for 
direct testing of sputum specimens; low certainty in the evidence for test accuracy for 
indirect testing of Mycobacterium tuberculosis cultures).

2) For patients with confirmed rifampicin-resistant TB or 
MDR-TB, SL-LPA may be used as the initial test, instead of 
phenotypic culture-based DST, to detect resistance to the 
second-line injectable drugs

• (Conditional recommendation; low certainty in the evidence for test accuracy for direct 
testing of sputum specimens; very low certainty in the evidence for test accuracy for 
indirect testing of Mycobacterium tuberculosis cultures).

WHO Policy Guidance 2016

Rapid molecular drug susceptibility test for second 
drugs , fluoroquinolone and second line injectable 

drugs



• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

• Levofloxacin
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Step 1 : Group A for all MDR TB_Bedaquiline

Lancet Respir Med 2018;6:699



Bedaquiline 사전 심의제

• When an effective treatment regimen containing four second-line drugs in addition 
to pyrazinamide according to WHO recommendations cannot be designed

• When there is documented evidence of resistance to any fluoroquinolone in 
addition to multidrug resistance

베다퀼린에 대한 적절한 급여 기준 선정과 사전 심의제 개
선



• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

• Levofloxacin

• Bedaquiline
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Step 1 : Group A for all MDR TB_Linezolid

N Engl J Med 2012; 367: 1508



급여 기준 : 리네졸리드

• 2014년 WHO 지침 1-4군 약제로 충분한 약제를 구성할 수 없으면서
• 광범위 약제 내성인 경우

• 다제 내성 결핵 환자로 퀴놀론 또는 2차 주사제에 내성이거나 심각한 부작용으로 사용할 수 없
는 경우

• 다제 내성 결핵 환자로 PZA 를 사용 할 수 없는 경우

• 다제 내성 결핵 환자로 prothionamide, cycloserine, PAS 중 2가지 이상을 사용할 수 없는 경
우

• 효과 적일 것으로 예상되는 항결핵제 (2014년 지침 1-5군 약제)가 최소 4가지 이상 병용
이 가능한 경우



Adverse events with linezolid

Int J Tuberc Lung Dis 2012;16:447

리네졸리드에 대한 적절한 급여 기준 선정
과 부작용에 대한 모니터링과 처치



• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

• Levofloxacin

• Bedaquiline

• linezolid
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Group B : Clofazimine and Cycloserine

• Clofazimine RCT in China, 2010-2011

• 105 MDR patient : 53 vs 52

• Clofazimine RCT in China, 2009-2010

• 49 XDR patients : 22 vs 27

Background regimen : 
PZA, Pto, FQ,PAS,CPM or AMK (76-79%) 

Background regimen : 
PZA, Pto, FQ,EMB, PAS (80-90%), 
CPM or AMK (85%) 

Clin Infec Dis 2015;60:1361
Antimicrob Agents Chemother 2018;27:62



Clofazimine
• Retrospective observational cohort study, 2013-

2015, N=42, Korea, single center, M.abscessus

• Discontinuation of clofazimine 18 (43%), after 24.4w 

• Dose reduction of clofazimine  5 ( 12%), after 26w

Antimicrob Agents Chemother 2017;61:e02052-16

• Clofazimine RCT in China, 2010-2011

• 105 MDR patient : 53 vs 52

• Discontinuation trial: 3 (5.7%) vs 3 (5.8%)

Clin Infec Dis 2015;60:1361



쥐똥약



Clofazimine

• Availability 

클로파지민 개별 약제 효과에 대한 평가와 안정적 약제 공
급, 

부작용에 대한 고려 및 대처



• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

• Levofloxacin

• Bedaquiline

• Linezolid

• Clofazimine

• Cycloserine
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• Sputum AFB smear 1+

• Xpert/MTB RIF : PCR +/Rif resistance + 

• Levofloxacin

• Bedaquiline

• Linezolid

• Clofazimine

• Cycloserine

• 4개월째 방문하지 않음..??

M/55



High rate of default and transfer  out in Korea

XDR-TB
(n=75)

Other MDR-
TB
(n=1332)

Total 
(n=1407)

Success
(Cure and 
treatment 
completion)

22 (29.3%) 615 (46.2%) 637 (45.3%)

Failure 12 (16.0%) 53 (4.0%) 65 (4.6%)

Transfer out 9 (12.0%) 99 (7.4%) 108 (7.7%)

Default 12 (16.0%) 441 (33.1%) 453 (32.2%)

Death 20 (26.7%) 124 (9.3%) 144 (10.2%)

Relapse 3/22 
(13.6%)

54/615 
(8.8%)

57 (8.9%)

Am J Respir Crit Care Med 2008;178:1075

N=151
2008 WHO

N=151
2013 WHO

Cure 108 (71.5) 122 (80.8)

Completion 19 (12.6) 2 (1.3)

Failure 5 (3.3) 9 (6.0)

Death 2 (1.3) 2 (1.3)

Default (2008)

Lost to FU (2013)

11 (7.3)

10 (6.6)

Transfer out (2008)

Not evaluated 
(2013)

6 (4.0)

6 (4.0)

Annals ATS 2016;13:364



High rate of drug resistance, community transmission

J Korean Med Sci 2017; 32: 636-641 

• 7 University affiliated hospital
Busan, Ulsan, Gyeongsangnam-do

• Jan 2010-Dec 2014

• 378 MDR TB (6.8%) / 5,599 culture 
positive TB



Rapid emergence of BDQ resistance 

• Patient 1, born in Pakistan, had no past history of TB. His strain was isolated before any 
TB treatment displayed BDQ resistance.

• Patient 2 was treated for MDR-TB in Romania and has never received BDQ nor CFZ. The 
strain isolated at that time displayed BDQ resistance.

 Primary resistance to BDQ 

• Patient 3 was treated in Georgia for 24 months for MDR-TB with ETH, PAS, CAP, CS, 
Amox, + PZA, BDQ. 1yr later, he was diagnosed in France with cavitary lung XDR-TB, with 
a BDQ-resistant strain.

• Patient 4 with 10-year history of TB treatment, started with PZA, AMK, ETH, PAS, Lzd, EMB, 
BDQ. 15mo later, BDQ resistance was diagnosed.

 Acquired resistance to BDQ

 Mutation : Rv0678, pepQ, atpE
ERJ  2016, Clin Infec Dis 2018;66:1625



Rapid and reliable susceptibility testing  

• Necessary  for MDR TB treatment

• Drug susceptibility testing for all drugs in MDR-TB treatment 
• Individualized anti-TB treatment

• Surveillance for new acquired resistance

• Molecular and phenotypic DST

New Eng J Med 2015;373;20 Clin Microbiol Inf 2015;21:1084



Drug susceptibility monitoring for new drugs

Ann Lab Med 2018;38:563
Antimicrob Agents Chemother 2017;61:e00900-17

Resistant 41 
(10%)

DLM

Resistant 48 
(11%)

BDQ LZD

Resistant 1 
(0.2%)

420 
MDR 
isolates
KIT

90
XDR isolates
China



DOT for patients with MDR-TB

KNTA, TB 클리닉

• 2012 결핵 환자 DOT 시범사업
• 서울, 대구, 강원도, 충북, 경북, 제주
• 결핵 환자 541 명

1) DOT 요원 직접 방문,  보건소 방문에 의한 직접 복약 확인
( n= 235)

2) 디지털 복약기를 이용한 DDOT (Digital Directly 
Observed Therapy) ( n=165)

3) 스마트폰 앱을 이용한 MDOT (Mobile Directly 
Observed Therapy) (n=141)



CID 2018;67:202

Lost to FU 29.1%



1) Supportive DOT  

2) Monitoring of effective regimen and timely 

managed adverse reactions by experience 

clinician

3) Patient centered care

4) Government funded sufficient financial 

resources – outreach team

5) Financial support for the patients

6) Psychosocial problems were addressed and 

managed effectively

CID 2018;67:202

Patient-centered, supportive DOT for MDR-TB 
patients



M/55, MDR-TB

• 전화 연락 및 보건소 연락 환자 재내원

• 5개월 째 다리 저린 증상, anemia

• BDQ

• Levofloxacin 

• Cycloserine

• Clofazimine

• Linezolid 유지? Additional drug?

• Replacement of group A drug in intensive phase ?

• Replacement of group B drug in intensive phase ?

• How long for cure ?

1) Ensuring and monitoring of effective regimen and 
timely managed adverse events

2) Research for effective new regimen and duration for 
MDR-TB



Rapid communication_2018 WHO



National TB program

• These changes also have implications for national TB programmes - on 
planning (several areas but especially in procurement and supply), human 
resources, financing, implementation and monitoring of the TB response. 

• WHO advises countries to rapidly adjust their national treatment policies, 
drug procurement plans and monitoring system to quickly switch to the new 
priority regimens…

Rapid Communication: WHO 2018



Research
MDR-TB cohort
Operational research  
for new regimens 

Regulation
Insurance system
Committee process 

Drugs
Access to drugs
Stable supply

Infrastructure

Lab facility : rapid and reliable molecular and phenotypic 
DST

Systemic patient management system including supportive 
DOT, adverse events monitoring and management

HCWs training : TB doctors and nurses

Financing
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