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1.  
BDQ Tibotec Janssen Research & Development

M. tuberculosis ATP

 

RFP INH M. tuberculosis

RFP INH

1 1

 

WHO 1 2015 1,040

58 2015 18,280

48 27

 2012; 87: 565-75  

WHO 2 International Standards for Tuberculosis 

Care 3

28 1 29 0129 1

PZA EB SM LVFX

TH 5

PAS CS SM

KM EVM 4

DLM SM KM

EVM 6 18

 3   2015  

97%

50 75%  2010; 47: 174-9  2005; 80: 687-93

 

2012 12 2014 3 2017

9 49 WHO 2013 6
4 2016 WHO

5

 

2001

 

                                                        
1 Global tuberculosis report, WHO, 2016 
2 Guidelines for the Programmatic Management of Drug-Resistant Tuberculosis: 2011 Update. WHO; 2011   
3 International standards for tuberculosis care. 3rd edition, TB CARE I.; 2014  
4 The Use of Bedaquiline in the Treatment of Multidrug-Resistant Tuberculosis: Interim Policy Guidance. Geneva: WHO; 2013  
5 Treatment guidelines for drug-resistant tuberculosis, WHO; 2016 
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3.1.1.1 M. tuberculosis BDQ CTD 5.3.5.2.3 5.3.5.2.4 5.3.5.4.1 5.3.5.4.6  
M. tuberculosis BDQ 7H10

41 44 7 BDQ MIC90 MIC8

0.06 0.008 0.06 μg/mL 0.06 0.008 0.12 μg/mL  

2012 2015 BDQ

7H11 7H9 3  

2001 4 9 BDQ

7H11 7H9 7H11 7H9

BDQ MIC10 0.008 0.06 μg/mL 0.008 0.12 μg/mL  
 

3 BDQ  
a   MIC90 MIC μg/mL  

39  
7H11 99%  
7H11  
7H9  

0.06 0.015 0.12  
0.06 0.015 0.12  
0.12 0.03 0.25  

20  
7H11 99%  
7H11  
7H9  

0.06 0.015 0.12  
0.06 0.015 0.12  
0.12 0.03 0.12  

MIC 99%
MIC  

a S
INH 0.2 μg/mL RFP 40 μg/mL EB 2.5 μg/mL SM 10 μg/mL , 

KM 20 μg/mL TH 20 μg/mL LVFX 1 μg/mL  
INH RFP  

INH RFP LVFX KM  
 

C208 C209

BDQ 7H11 7H9

7H9 4  
 

 

 

 

 

 

 

 

                                                        
7 BACTEC460 INH

0.2 μg/mL RFP 2 μg/mL EB 5 μg/mL SM 4 μg/mL  
8 MIC  
9 Pre-  

7H11 INH 0.2 μg/mL RFP 1 μg/mL EB 7.5 μg/mL TH 10 μg/mL KM 6 μg/mL SM
2 μg/mL 2 μg/mL  
BACTEC MGIT 960 PZA 100 μg/mL  

7H9 INH 0.25 μg/mL RFP 1 μg/mL EB 4 μg/mL ,SM 1 μg/mL TH 2.5 μg/mL
2 μg/mL KM 2.5 μg/mL  

BR 7H11 3 INH RFP
7H9 4 INH RFP 2 KM

 
10 7H11 99% 7H9

MIC  



 
 

100 mg_ _ 171114 

6 

4 BDQ  

  a  MIC90 MIC μg/mL  

C208  
Stage 2  

7H11  
83  0.12 0.0075 0.48  

Pre- 26  0.12 0.015 0.12  

7H9  
79  0.06 0.0039 0.25  

Pre- 26  0.06 0.0078 0.06  

C209  

7H11  
88  0.12 0.0075 0.48  

Pre- 44  0.12 0.015 >0.48  
35  0.12 0.015 0.48  

7H9  
91  0.06 0.0039 0.25  

Pre- 41  0.06 0.0078 0.25  
35  0.06 0.0039 0.5  

MIC 99%
MIC  

a Pre-
 

7H11 INH 0.2 μg/mL RFP 1 μg/mL EB 7.5 μg/mL PAS 8 μg/mL TH
10 μg/mL KM 6 μg/mL capreomycin 10 μg/mL 2 μg/mL SM 2 μg/mL
4 μg/mL 8 μg/mL, 4 μg/mL CFZ 1 μg/mL Thiacetazone 2 μg/mL  
BACTEC MGIT 960 PZA 100 μg/mL  

7H9 INH 0.25 μg/mL RFP 1 μg/mL EB 4 μg/mL ,SM 1 μg/mL TH 2.5 μg/mL
capreomycin 2.5 μg/mL 2 μg/mL KM 2.5 μg/mL 4 μg/mL

8 μg/mL, 4 μg/mL CFZ 1 μg/mL Thiacetazone 2 μg/mL  
INH RFP AMK KM Capreomycin

 
Pre- INH RFP AMK KM capreomycin

1  
INH RFP AMK KM capreomycin

1 1  

 
3.1.1.2 M. tuberculosis BDQ CTD 5.3.5.4.7  

M. tuberculosis M. avium complex M. smegmatis M. fortuitum

BDQ 7H11 MIC11 0.003 0.5 μg/mL  
12 BDQ CLSI

MIC >4 μg/mL  
 
3.1.1.3 M2 M3 CTD 5.3.5.4.8 5.3.5.4.9  

M. tuberculosis H37Rv BDQ M2 7H10 7H9

BDQ M2 MIC13 7H10 0.025/0.020

0.10 μg/mL 7H9 0.015 0.10 μg/mL  

M. tuberculosis H37Rv BDQ M3 7H11 7H9

BDQ M3 MIC13 7H11 0.06 5.6 μg/mL

7H9 0.02 5.6 μg/mL  
 

3.1.1.4 BDQ CTD 5.3.5.4.12 5.3.5.4.17  
M. tuberculosis H37Rv M. smegmatis BDQ 7H11

7H9 5  
 

                                                        
11 99 MIC  
12 Corynebacterium jeikeium 1 Corynebacterium urealyticum 1  Helicobacter pylori 20 Nocardia asteroids 1 Nocardia farcinia 1

Escherichia coli 1 Haemophilus influenza 1 Streptococcus pneumonia 10 Staphylococcus aureus 1  

13 99% MIC  
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5 BDQ  

     

M. tuberculosis 
H37Rv  

5%

 

BDQ 
M2 
M3 

7H11  BDQ M2 M3
MIC 1/28 1/9 1/27 1/9 1/9 1/3  

M. tuberculosis 
H37Rv  

105

106 107 CFU/mL  
BDQ 7H9  106 CFU/mL 105 CFU/mL BDQ MIC  

7H11  107 CFU/mL 105 CFU/mL BDQ MIC  
M. tuberculosis 

H37Rv  
pH pH 6, 7, 

8  
BDQ 7H9  pH 6.0 pH 8.0 pH 7.0 BDQ MIC  

7H11  pH BDQ MIC  
M. tuberculosis 

H37Rv  
33 37

41  
BDQ 7H9  

7H11  
33 37 BDQ MIC  

41  

M. tuberculosis 
H37Rv  

Tween 80 0.02
0.2%  

BDQ 7H9  
0.02% Tween 80 BDQ MIC

0.2% Tween 80 BDQ
MIC  

M. smegmatis 
 

BDQ 7H11  BDQ MIC  
 

3.1.1.5 M. tuberculosis BDQ CTD 5.3.5.4.18  
14 M. tuberculosis H37Rv 107 108 CFU/mL BDQ 10 μg/mL

INH 10 μg/mL 1 4 7 14

M. tuberculosis H37Rv BDQ 7 2.2 

log10 CFU/mL 14 0.8 log10 CFU/mL M. tuberculosis H37Rv

BDQ 7 1.8 log10 CFU/mL 14

3 log10 CFU/mL INH M. tuberculosis H37Rv

M. tuberculosis H37Rv  
 

3.1.1.6  M. tuberculosis BDQ ATP CTD 5.3.5.4.19  

M. tuberculosis H37Rv BDQ ATP

M. tuberculosis H37Rv 106 CFU/mL BDQ 0.1 1 10 μg/mL

ATP BDQ 10 μg/mL 4

1 log10 CFU/mL 14 4 log10 CFU/mL ATP

BDQ 10 μg/mL 2 1/10 9 1/1,000  

BDQ ATP BDQ BDQ

ATP  
 
3.1.1.7 M. tuberculosis BDQ CTD 5.3.5.4.22  

M. tuberculosis

J774

M. tuberculosis M. tuberculosis BDQ

M. tuberculosis BDQ 0.006 1 μg/mL 5 21

BDQ J774 M. 

tuberculosis 0.17 0.06 μg/mL M. tuberculosis 0.22 μg/mL  
 
 
 
 

                                                        
14 M. tuberculosis M. tuberculosis Wayne Infect Immun 1996; 64: 2062-9
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3.1.2 CTD 5.3.5.4.20 5.3.5.4.21  
BDQ M. tuberculosis BK12 M. smegmatis R09 R10

BDQ ATP

c atpE 15  

M. smegmatis ATP BDQ ATP

BDQ IC50 0.0014 μg/mL M. smegmatis ATP

AtpED32V IC50 10 BDQ

 

M. smegmatis OVCA3 ATP BDQ

M. smegmatis ATP

BDQ IC50 0.01 μg/mL >100 μg/mL  

M. tuberculosis BDQ ATP

3.1.1.6 BDQ M. tuberculosis ATP

 
 
3.1.3  
3.1.3.1 in vitro CTD 5.3.5.4.7 5.3.5.4.23  

M. tuberculosis H37Rv BDQ MIC 0.03 μg/mL M. smegmatis mc2155 BDQ MIC

0.003 μg/mL MIC 4 8 4 MIC 8 MIC BDQ BDQ

4 MIC 5 10-7 2 10-8 8 MIC 5 10-8 1 10-8

RFP M. tuberculosis H37Rv RFP MIC 0.5 μg/mL 4 MIC

1 10-7 8 MIC 2 10-8  

M. tuberculosis H37Rv 2 4 7 MIC

0.03 μg/mL 10 MIC 30 MIC 100 MIC BDQ BDQ

10 MIC 4.7 10-7 8.9 10-9 30 MIC 3.9 10-8 2.4 10-9 100 MIC

 
 
3.1.3.2  
3.1.3.2.1 atpE CTD 5.3.5.4.11 5.3.5.4.23  

in vitro 3.1.3.1 BDQ 53 ATP

c atpE 15 atpE 5
16 BDQ MIC 8 128 MIC

0.24 3.84 μg/mL 38 MIC 4 32 atpE

3 ATP F0 atpB atpE atpF F1

atpH atpA atpG atpD atpC  

M. tuberculosis H37Rv atpE EH4.1 LV13 BK12

BDQ M2 7H9 M. tuberculosis H37Rv

                                                        
15 M. tuberculosis M. smegmatis ATP c atpE 82%

Antimicrob Agents Chemother 2006; 50:2853-6 BDQ M. tuberculosis BK12 A63P M. smegmatis 
R09 R10 D32V  

16 atpE D28V A63P I66M D28P E61D  
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BDQ M2 MIC 0.05 0.17 μg/mL atpE

BDQ M2 MIC 0.82 >7.16 0.66 6.62 μg/mL  
 
3.1.3.2.2  
3.1.3.2.2.1 BDQ CTD 5.3.5.4.24  

BDQ ATP M. tuberculosis 

H37Rv EH3.0 BDQ BDQ atpE

BK12 LV13 non-atpE BCLA2 BCA4 EH3.2 EH3.6

BDQ CFZ RES 3 μg/mL VER 40 μg/mL

7H9 6  
 

6 BDQ CFZ  

 
MIC μg/mL  

BDQ BDQ VER BDQ RES CFZ CFZ VER CFZ RES 
H37Rv  0.063 0.004 0.016 0.25 0.031 0.125 

H37Rv
 

BCLA2 non-atpE  0.25 0.031 0.125 0.5 0.125 0.5 
BCA4 non-atpE  0.5 0.125 0.25 1 0.5 1 
BK12 atpE A63P  2 1 2 0.25 0.031 0.063 
LV13 atpE I66M  4 2 4 1 0.5 1 

EH3.0  0.125 0.008 0.016 0.25 0.016 0.031 
EH3.0

 
EH3.2 non-atpE  0.5 0.016 0.25 1 0.016 0.125 
EH3.6 non-atpE  1 0.25 0.5 2 1 1 

    
3.1.3.2.2.2 atpE CTD 5.3.5.4.24  

BDQ atpE 454/Roche GS-FLX non-atpE

EH3.2 EH3.6 EH3.0 non-atpE

Rv0678  

BDQ atpE BK12 LV13 non-atpE BCLA2 BCA4

BCA8 EH3.2 EH3.6 Rv0678

non-atpE Rv0678 atpE LV13

atpE Rv0678 BK12 Rv0678

7  
 

7 BDQ Rv0678  

 Rv0678  
H37Rv DS-TB   

H37Rv
 

BCLA2 non-atpE  A413G 
BCA4 non-atpE  G281A 
BCA8 non-atpE  G281A 
BK12 atpE A63P   
LV13 atpE I66M  192_193insG 

EH3.0 MDR-TB   
EH3.0

 
EH3.2 non-atpE  A202G 
EH3.6 non-atpE  272insIS6110 

ins insertion IS6110  
 
3.1.3.2.2.3 Rv0678 CTD 5.3.5.4.24  

Rv0678 BCLA2 BCA4 EH3.2 EH3.6

Rv0678 mRNA M. 
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tuberculosis H37Rv EH3.0 mRNA

2 mycobacterial membrane protein large 

5 mmpL5 17 mycobacterial membrane protein small 5 mmpS5 17 Rv0678 8

M. tuberculosis mRNA H37Rv EH3.0

mRNA  
 

8  Rv0678 mmpS5 mmpL5 Rv0678 mRNA  

 mRNA /  
BCLA2/H37Rv BCA4/H37Rv EH3.2/EH3.0 EH3.6/EH3.0 

mmpL5 1.77 2.69 3.38 4.33 
Rv0678 1.52 2.57 2.64 2.22 
mmpS5 1.21 1.62 1.81 2.01 

 
Rv0678 EH3.2 EH3.6

isobaric tags for relative and absolute quantification iTRAQ EH3.0

MmpL5 MmpS5 2

 
 
3.1.3.2.2.4 MmpS5-MmpL5 BDQ CTD 5.3.5.4.24  

MmpS5 MmpL5 MmpS5-MmpL5 BDQ CFZ

7H9 MmpS5-MmpL5 BDQ CFZ

MIC H37Rv BDQ 0.063 μg/mL CFZ 0.25 μg/mL 4 2

BDQ 0.25 μg/mL CFZ 0.50 μg/mL VER MIC H37Rv

MmpS5 MmpL5 MIC

 
 
3.1.3.2.2.5 Rv0678 in vitro in vivo CTD 5.3.5.4.24  

M. tuberculosis H37Rv Rv0678 BCLA2 BCA4 7H9

14 BDQ 7H11

BDQ 7H11 H37Rv Rv0678

in vitro Rv0678 in vitro

H37Rv  

6 0.9 1.76 105 CFU M. tuberculosis H37Rv Rv0678

BCLA2 BCA4 BCA8 1 2 4 6

in vivo Rv0678 in vivo H37Rv

 
 
3.1.3.3 BDQ  
3.1.3.3.1 BDQ CTD 5.3.5.4.3 5.3.5.4.6 5.3.5.4.25  

C208 C209 BDQ 8

24 BDQ 7H11 7H9

BDQ 8 24

                                                        
17 mmpL5 mmpS5 Rv0678 Tuberculosis 2009; 
89: 84-90  
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BDQ MIC 4
18 C208 2 pre- 1 19 C209

14 1 pre- 4 9 19

atpE  
 
3.1.3.3.2 BDQ CFZ

CTD 5.3.5.4.24  
C209 BDQ MIC 4

8 MIC 1

BDQ CFZ RES 3 μg/mL

7H9  

BDQ MIC RES 1/4 1/32

BDQ MIC 4 BDQ MIC RES

1/2 1/64 1 RES MIC  
 
3.1.3.3.3 Rv0678 CTD 5.3.5.4.24  

C209 BDQ MIC 4

8 MIC 1 Rv0678

Rv0678

9 C F Illmina

9 Rv0678 D Rv0678

13  
 

9 Rv0678  

  
A B C D E F G H I a  

DNA 212delC 427_428ins
TG 

138_139ins
G C107T A97G 172insIS61

10 
138_139ins
GA C466T C155T 

 71fs 143fs 47fs Ala36Val Thr33Ala 58fs 47fs Arg156  Ser52Phe 
del deletion fs frameshift ins insertion stop codon 
a BDQ Rv0678  

 
3.1.3.4 BDQ CTD 5.3.5.4.24  

M. tuberculosis H37Rv MIC 0.03 μg/mL CDC1551 MIC 0.03 μg/mL 10 MIC 30 MIC

BDQ BDQ 80 ATP atpE

Rv0678 BDQ

80 Rv0678 atpE 96.3% 77

3.8% 3  
 
 

                                                        
18 BDQ MIC 4 BDQ  
19 C208 C209  

INH RFP AMK KM capreomycin
 

Pre- INH RFP AMK KM capreomycin
1  

INH RFP AMK KM capreomycin 1
1  
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3.1.3.5 BDQ CTD 5.3.5.4.24  
BDQ 20 M. tuberculosis H37Rv Rv0678

BCA8 7H9 BDQ

CFZ BDQ  
 
3.1.4 in vivo  
3.1.4.1 BDQ CTD 5.3.5.4.7  

M. tuberculosis H37Rv 1 107 CFU BDQ 1.5 3.2 6.5 12.5 25

50 mg/kg 5 12.5 mg/kg 1 INH 25 mg/kg 5 4

4 BDQ 6.5 mg/kg 5

1 BDQ 12.5 mg/kg 5

3 log10 CFU BDQ 12.5 mg/kg 25 mg/kg 5 INH 

25 mg/kg  
 
3.1.4.2 BDQ  
3.1.4.2.1 CTD 5.3.5.4.7 5.3.5.4.28 5.3.5.4.29  

M. tuberculosis H37Rv 2 106 CFU 2 BDQ

RFP INH PZA 21 5 1 2

1 2 BDQ PZA BDQ PZA

BDQ PZA RFP BDQ PZA INH 2 70 100%

BDQ PZA 3 BDQ RFP INH PZA RFP INH

BDQ RFP MFX PZA RFP MFX 2 0 20%

 

M. tuberculosis H37Rv 5 107 CFU 12 BDQ

RFP INH PZA 5 1 2 1

2 10  
 

10 BDQ  

 
1 2  

day 0 BDQ RFP INH
PZA 

RFP INH 
BDQ 

BDQ INH
PZA 

BDQ RFP
PZA 

BDQ RFP
INH PZA 

 
log10 CFU  

1  5.94 0.51a  2.95 0.93 3.71 0.43 1.69 0.71 0.50 0.74 1.07 0.53 1.81 0.43 
2  5.94 0.51 a  0.22 0.32 0.97 0.61 0.19 0.36 <0.07 0.00b  <0.07 0.00b  <0.07 0.00b  

 
BDQ 25 mg/kg RFP 10 mg/kg INH 25 mg/kg PZA 150 mg/kg  

a M. tuberculosis H37Rv 12 b  
 

M. tuberculosis H37Rv 1.3 106 CFU 19 BDQ

RFP INH MFX PZA 2 6

3 11

 

 

                                                        
20  

Telithromycin CFZ RFP / 2:1 Rifapentin EB MFX
AMK Terizidone LVFX Capreomycin PAS SM INH

 
21 BDQ 25 mg/kg RFP 10 mg/kg INH 25 mg/kg MFX 100 mg/kg PZA 150 mg/kg   
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11 BDQ  

 

%  
 3  

2  3  4  6  2  
+3  

3
+3  

4
+3  

6
+3  

INH RFP PZA 2  
INH RFP 4 WHO     

0/10
0%     

5/30
17%  

RFP MFX PZA 2  
RFP MFX 1 2   

5/9
56%  

0/8
0%    

16/19
84%  

8/19
42%   

BDQ RFP PZA 2   
BDQ RFP 0 1 2  

1/6
17%  

1/7
14%  

0/7
0%   

10/18
56%  

5/18
28%  

2/15
13%   

BDQ INH PZA 2  
BDQ INH 0 1 2  

0/9
0%  

0/9
0%  

0/8
0%   

13/19
68%  

13/18
72%  

5/17
29%   

BDQ RFP INH PZA 2  
BDQ RFP INH 0 1 2  

0/9
0%  

0/9
0%  

0/9
0%   

12/18
67%  

7/20
35%  

1/17
6%   

BDQ 25 mg/kg RFP 10 mg/kg INH 25 mg/kg MFX 100 mg/kg PZA 150 mg/kg  
2 3 3 3 4 3 6 3 2 3 4 6 3  

 
3.1.4.2.2 CTD 5.3.5.4.30 5.3.5.4.31  

M. tuberculosis H37Rv 5 106 CFU 2 BDQ

RFP INH PZA AMK TH MFX 5 1 2

AMK 1 2 12

 
 

12 BDQ  

 
log10 CFU  log10 CFU  

1  2  1  2  
 5.9 0.5a   6.5 0.2 a   

RFP INH PZA 3.7 0.4 1.0 0.5 0/10  4.5 0.3 1.9 0.5 1/10  
RFP INH PZA BDQ 1.8 0.4 0 0 10/10  1.9 0.31 0.1 0.2 4/10  
AMK TH PZA 3.7 0.2 1.2 0.3 0/10  4.0 0.3 2.8 0.3 0/10  
AMK TH PZA BDQ 0.2 0.3 0 0 9/9  1.2 0.2 0.1 0.1 7/9  
AMK MFX PZA 3.4 0.3 0.8 0.6 0/10  3.6 0.2 1.9 0.5 0/10  
AMK MFX PZA BDQ 0.2 0.3 0 0 8/8  1.2 0.2 0 0 8/8  
AMK TH MFX PZA 2.9 0.2 0.1 0.1 5/10  3.2 0.5 1.6 0.4 1/10  
AMK TH MFX PZA BDQ 0.5 0.4 0 0 8/8  1.2 0.3 0 0 8/8  

AMK 150 mg/kg BDQ 25 mg/kg INH 25 mg/kg MFX 100 mg/kg PZA 150 mg/kg
RFP 10 mg/kg TH 50 mg/kg  
a M. tuberculosis H37Rv 14  
 

M. tuberculosis H37Rv 1.1 106 CFU 19 BDQ

RFP INH PZA AMK TH MFX

3 13  
 

13 BDQ  

 3
 

RFP INH PZA 2 RFP INH 4 a  11% 3/28  
BDQ RFP PZA 2 BDQ RFP 2  16% 3/19  
BDQ PZA MFX 2 BDQ MFX 2  40% 8/20  
BDQ PZA MFX 2 BDQ MFX 4  11% 2/19  
BDQ PZA MFX 2 BDQ MFX 7  25% 5/20  
AMK TH MFX PZA 2 TH MFX 4 b  58% 11/19  
AMK TH MFX PZA 2 TH MFX 7 b  50% 8/16  
AMK TH MFX PZA 2 TH MFX 10 b  22% 4/18  
BDQ AMK TH MFX PZA 2 BDQ TH MFX 4  28% 5/18  

 
AMK 150 mg/kg BDQ 25 mg/kg INH 25 mg/kg MFX 100 mg/kg PZA 150 mg/kg RFP

10 mg/kg TH 50 mg/kg  
a WHO b WHO  
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3.1.4.3 BDQ CTD 5.3.5.4.32  

M. tuberculosis H37Rv

20 30 30 BDQ 5 10 15 mg/kg RFP

12 mg/kg INH 10 mg/kg PZA 25 mg/kg 5 6 6

 

BDQ 5 10 15 mg/kg 40% 3.08 

log10 CFU 4.06 log10 CFU 4.42 log10 CFU 4.5 log10 CFU 4.58 log10 CFU 4.06 

log10 CFU BDQ 15 mg/kg 5 3

40% 1.73 log10 

CFU 3.67 log10 CFU  
 

3.1.4.4 Rv0678 BDQ in vivo CTD 5.3.5.4.24  
M. tuberculosis H37Rv Rv0678 BCLA2 BCA4 BCA8 0.9 1.7

105 CFU 12 VER 25 mg/kg BDQ

6.25 50 mg/kg 5 4 4 Rv0678

BDQ in vivo Rv0678

BDQ in vivo H37Rv BCLA2 MIC

4 BDQ 50 mg/kg H37Rv BDQ 6.25 mg/kg

BCA4 BCA8 MIC 8

BDQ 50 mg/kg H37Rv BDQ 6.25 mg/kg

VER BDQ in vivo  
 
3.2 CTD 4.2.1.2.1  

in vitro

BDQ BDQ 10 μmol/L Cmax 85 22

H2 87% 71%

54% 50%  
 
3.3 CTD 4.2.1.3.15 4.2.1.3.17 CTD 4.2.1.3.1 4.2.1.3.14  

BDQ 14  
 

14  

   
 

  
  

 

HEK-293  
3 4

a  
hERG  BDQ 0.1 0.3 3 μmol/L

0.1% DMSO  
in vitro 

BDQ 0.1 0.3 3 μmol/L  
IKr 14 19 36%  

HEK-293  
5 a  hERG  

BDQ 0.01 0.03 0.1 0.3
1 3 μmol/L 

0.3% DMSO  
in vitro 

IKr IC50 0.37 μmol/L  
3 μmol/L BDQ 39%
 

HEK-293  
5 a  hERG  M2 0.01 0.03 0.1 0.3

1 3 μmol/L 
in vitro IKr IC50 0.92 μmol/L  

                                                        
22 MDR-TB 400 mg 1 1 2 BDQ Cmax

6.552 μg/mL 6.2.2.3 99% BDQ Cmax

0.06552 μg/mL  
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0.3% DMSO  1 3 μmol/L M2
0.5 0.6%  

HEK-293  
5 7

a  
hERG  

M2 0.01 0.03 0.1 0.3
1 3 μmol/L 

0.3% DMSO  
in vitro 

IKr IC50 0.45 μmol/L  
0.03 0.3 3 μmol/L M2

5 11 17%  

KvLQT1/minK
CHO 5

6 a  
IKs  

BDQ 0.003 0.1 1 3
10 μmol/L 

0.3% DMSO  
in vitro 

BDQ 0.003 0.1 1 3 10 μmol/L  
IKs 13 20 27 32 26%

0.1 1 3 10 μmol/L BDQ
22 44 45 51%  

KvLQT1/minK
CHO 5

6 a  
IKs  M2 0.3 1 3 μmol/L 

0.3% DMSO  
in vitro 

M2 0.3 1 3 μmol/L  
IKs 10 17 37% % net effect  

3 μmol/L M2 0.6%
 

 
3 a  

 
 

BDQ 1 3  
10 μmol/L 0.01
0.1% DMSO  

in vitro  

 
6 a  

BDQ 1 3  
10 μmol/L 0.01
0.1% DMSO  

in vitro 
 

10 μmol/L 51%  

 
3 a  

M2 1 3 10 μmol/L 
0.01 0.1% DMSO  

in vitro 
M2 1 3 10 μmol/L

98.9 97.3 97.8%  
10 μmol/L 19%  

 
6 a   

BDQ 0.1 0.3 1 3
10 μmol/L 0.1% 
DMSO  

in vitro 
BDQ 10 μmol/L 3/6

1/6  

Wedge  
6 a  

 BDQ 0.01 0.1 1 10 μmol/L
0.1% DMSO  

in vitro  

Wedge  
6 a  

 
M2 0.01 0.1 1  
10 μmol/L 0.1% 
DMSO  

in vitro 
M2 10 μmol/L QT

12%  

 
1 7 a   

BDQ 0.16 0.32 0.64 1.25
2.5 mg/kg 

20% HP-β-CD  
15

 

0.16 mg/kg 0.64 mg/kg QT
1.25 mg/kg QTc

 
 

1 4 a   
BDQ 20 mg/kg 20% 
HP-β-CD   1

 

 
1 2 3

  

BDQ/MFLX 0/0 0/100
100/100 mg/kg 40% 
HP-β-CD 0.5% sodium 
carboxymethyl-cellulose  

 

MFLX BDQ/MFLX 7
QT QTc 15%  

BDQ/MFLX 3 BDQ 6
QT QTc
7 MFLX MFLX

QT QTc
 

 

 
4   

BDQ 0 10 40 160 mg/kg
40% HP-β-CD   

BDQ 40 160 mg/kg 1 PQ
160 mg/kg

30 P  

 
SD 1 5

 Irwin  BDQ 50, 200, 800 mg/kg
40% HP-β-CD   

BDQ 800 mg/mL

 
HP-β-CD hydroxypropyl-β-cyclodextrin IKr IKs  
a GLP  

 
BDQ

 

in vitro BDQ IKr IKs

wedge

BDQ 10 μmol/L 3 μmol/L 10 μmol/L Cmax 86

26 86 22 in vivo BDQ MFLX 100 mg/kg
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BDQ 6 3/6 QT QTc

7 MFLX MFLX QT

QTc 2 6 BDQ 8

40 mg/kg/ QT QTc 20 mg/kg/

13 QTc 6

 

BDQ QT  

Irwin 200 mg/kg Cmax 3.3 μg/mL 0.5
23 800 mg/kg Cmax 7.2 μg/mL 1.1 23

160 mg/kg C6h 4.9 μg/mL 0.75 23  

160 mg/kg C6h 4.9 μg/mL

0.75 23  

800 mg/kg

C208 C209 2001 BDQ

BDQ

 
 
3.R  
3.R.1 BDQ  

in vitro 2012 2015 39

20 2001 4

BDQ MIC 7H11

0.008 0.12 μg/mL 7H9 0.008 0.25 μg/mL 0.03 0.12 μg/mL

C208 C209

BDQ pre- MIC

7H11 0.0075 0.48 μg/mL 0.015 >0.48 μg/mL 0.015 0.48 μg/mL

7H9 0.0039 0.25 μg/mL 0.0078 0.25 μg/mL 0.0039 0.5 μg/mL

3.1.1.1 BDQ

3.1.4  

BDQ

BDQ

7.R.2  
 
3.R.2 BDQ  

in vitro M. tuberculosis H37Rv

BDQ RFP
                                                        
23 400 mg QD 2 BDQ Cmax

6.552 μg/mL 6.2.2.3  
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3.1.3.1 BDQ ATP Rv0678

M. tuberculosis BDQ 3.1.3.2 3.1.3.4 BDQ

CFZ 3.1.3.5

C209 BDQ MIC 4

8 Rv0678

3.1.3.3.3  

BDQ 24

BDQ

 
 
3.R.3 BDQ  

in vitro BDQ IKr IKs

2 6 BDQ QTc

3.3 BDQ

7.R.3.3  

 

4.  
BDQ BDQ

PK BDQ

/  BDQ 0.001 0.1 μg/mL 0.001 0.1 μg/g

10.0 μg/mL M2 0.001 0.01 μg/mL 0.01 2 μg/g 10.0 μg/mL M3

0.001 μg/mL BDQ

 0.05 μg eq./g

PK BDQ BDQ

 

 
4.1  
4.1.1 CTD 4.2.2.2-6 4.2.2.2-7 4.2.2.2-9  

3 / 4 4 BDQ

PK 15 BDQ

79 36.0 40.4%  
15 BDQ PK  

   
mg/kg   

Cmax 
μg/mL  

tmax 
h  

AUCinf 
μg h/mL  

CL 
L/h/kg  

Vd,ss 
L/kg  

t1/2 

h  

 
 20 3/  1.938 4 24.7 a    5.79 a  
 5 3/    7.64a  0.63a  4.44a  5.2a  

 
 5 4 0.482 ± 0.307 2 ± 0 10.1 ± 5.76b    267 ± 89 

 1 4 0.883 ± 0.276c   5.59 ± 0.91b  0.10 ± 0.02 38.0 ± 8.3 347 ± 79 

 
 5 4 0.373 ± 0.114 4.50 ± 2.52 7.82 ± 1.38 0.655 ± 0.121a   16.4 ± 2.39a  
 1 4 2.41 ± 0.996c   3.91 ± 0.376 0.258 ± 0.0247a  4.00 ± 0.845a  16.9 ± 1.61a  

 ±  
Vd,ss  

a 24 72
b AUC0-264 c C0h 
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4.1.2 CTD 4.2.2.2-11 4.2.3.2-3 4.2.3.2-8 4.2.3.2-13  
BDQ BDQ PK

16  

BDQ 6.25 25 mg/kg QD 5 5

BDQ AUC0-168 1.18 0.95  

BDQ 5 30 mg/kg QD 13 BDQ M2 Cmax

AUC0-24 28 90 BDQ M2 Cmax

AUC0-24 BDQ AUC0-24 28 90

28 28 90

M2 BDQ AUC0-24 2 7  

BDQ 5 20 mg/kg QD 26 Cmax AUC0-24

BDQ M2

BDQ Cmax AUC0-24 M2 Cmax

AUC0-24 1 176

AUC0-24 BDQ 1.3 2.0 1.5 3.4 M2

4.1 5.2 7.2 11.7  

BDQ 2 18 mg/kg QD 39 Cmax AUC0-24

BDQ M2 M3 BDQ 13

BDQ Cmax AUC0-24 2 6 mg/kg 6 18 mg/kg

2 18 mg/kg

BDQ 1 39 AUC0-24

BDQ 2.6 6.9 3.6 5.5 M2 7.3

20.0 10.2 18.7  
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16 BDQ BDQ PK  

   
mg/kg/    

 
Cmax μg/mL  tmax h  AUC0-24 μg h/mL  
      

 

BDQ 

6.25 
BDQ  

3/  1  0.401  1.0  5.01a   
2 3/  5  0.541  1.0  5.92a   

25 
BDQ  

3/  1  1.15  2.0  19.4a   
2 3/  5  1.30  4.0  18.5a   

BDQ 

5 
BDQ  

3/  28  0.449 0.551 1.0 1.0 3.94 4.62 
3/  90  0.453 0.297 1.0 3.0 3.38 4.01 

10 
BDQ  

3/  28  0.550 1.15 1.0 3.0 7.15 7.27 
2 3/  90  0.582 1.10 1.0 1.0 7.12 6.43 

20 
BDQ  

3/  28  1.26 0.969 3.0 1.0 10.5 8.14 
3/  90  0.788 0.588 3.0 3.0 7.58 5.58 

30 
BDQ  

3/  28  1.14 1.12 3.0 8.0 13.4 14.7 
1 3/  90  0.748 0.790 8.0 3.0 11.2 7.89 

M2 

5 
BDQ  

3/  28  0.492 0.426 24 3.0 11.2 9.19 
3/  90  0.527 0.384 8.0 3.0 11.7 8.14 

10 
BDQ  

3/  28  1.17 1.05 3.0 3.0 24.6 18.7 
2 3/  90  1.23 1.15 8.0 1.0 26.6 17.9 

20 
BDQ  

3/  28  2.47 1.61 3.0 3.0 48.1 30.8 
3/  90  2.27 1.23 8.0 8.0 47.8 27.1 

30 
BDQ  

3/  28  2.47 1.91 3.0 3.0 57.6 39.7 
1 3/  90  3.63 2.22 8.0 8.0 70.8 43.0 

 

BDQ 

5 
BDQ  

3/  1  0.380 0.399 4.0 2.0 3.42 4.94 
3/  29  0.627 0.750 4.0 4.0 5.54 9.44 
3/  176  0.691 1.04 4.0 2.0 6.62 16.8 

10 
BDQ  

3/  1  0.555 0.817 2.0 4.0 5.37 10.5 
3/  29  0.615 1.48 4.0 4.0 7.58 20.2 
3/  176  0.843 2.36 2.0 4.0 10.6 36.1 

20 
BDQ  

3/  1  1.39 1.61 4.0 8.0 13.5 29.2 
3/  29  1.30 2.23 4.0 4.0 16.1 35.0 
3/  176  1.48 3.28 4.0 4.0 17.4 44.6 

M2 

5 
BDQ  

3/  1  0.0679 0.0516 8.0 24 1.25 0.991 
3/  29  0.179 0.275 4.0 4.0 3.05 4.71 
3/  176  0.270 0.488 4.0 4.0 5.07 8.85 

10 
BDQ  

3/  1  0.152 0.0967 8.0 8.0 2.74 1.71 
3/  29  0.412 0.400 8.0 24 8.71 8.61 
3/  176  0.721 0.964 8.0 4.0 14.1 20.0 

20 
BDQ  

3/  1  0.244 0.378 8.0 24 4.38 4.97 
3/  29  0.711 1.03 4.0 2.0 16.1 19.9 
3/  176  1.04 1.80 4.0 4.0 21.8 36.0 

 

BDQ 

2 
BDQ  

4 1  0.390 ± 0.108 0.421 ± 0.0942 2.00 ± 0.00 2.00 ± 0.00 4.04 ± 1.41 3.87 ± 1.63 
4 13  1.25 ± 0.161 1.18 ± 0.390 2.50 ± 1.00 2.25 ± 1.26 21.2 ± 1.86 18.5 ± 8.62 
4 39  1.58 ± 0.378 1.20 ± 0.487 1.75 ± 0.50 3.50 ± 1.00 27.9 ± 2.66 21.3 ± 11.3 

6 
BDQ  

4 1  1.15 ± 0.246 1.23 ± 0.308 1.75 ± 0.50 2.00 ± 0.00 11.8 ± 4.12 11.3 ± 1.94 
4 13  3.60 ± 0.775 3.37 ± 0.685 2.00 ± 0.00 3.00 ± 1.15 65.7 ± 10.3 57.0 ± 9.11 
4 39  3.08 ± 0.476 3.75 ± 0.959 2.50 ± 1.73 2.25 ± 1.26 60.9 ± 10.5 59.7 ± 10.5 

18 
BDQ  

6 1  4.10 ± 0.677 3.62 ± 0.889 1.83 ± 0.41 1.67 ± 0.52 45.0 ± 9.79 37.6 ± 7.87 
6 13  8.60 ± 1.65 7.28 ± 2.14 2.83 ± 1.33 3.00 ± 1.10 154 ± 34.1 119 ± 52. 3 

5 6 39  7.17 ± 2.92 10.6 ± 1.46 2.60 ± 1.92 3.00 ± 1.15 145 ± 59.2 201 ± 48.9 

M2 

2 
BDQ  

4 1  0.0313 ± 0.0114 0.0366 ± 0.0101 6.00 ± 2.31 6.00 ± 2.31 0.584 ± 0.201 0.710 ± 0.178 
4 13  0.382 ± 0.0847 0.498 ± 0.103 7.00 ± 2.00 7.00 ± 2.00 8.15 ± 1.77 10.2 ± 1.91 
4 39  0.560 ± 0.0909 0.652 ± 0.0656 6.00 ± 2.31 4.00 ± 0.00 11.7 ± 2.02 13.3 ± 1.33 

6 
BDQ  

4 1  0.0754 ± 0.0189 0.111 ± 0.0327 7.00 ± 2.00 5.00 ± 2.00 1.49 ± 0.328 2.27 ± 0.771 
4 13  1.18 ± 0.254 1.45 ± 0.228 7.00 ± 2.00 5.25 ± 3.40 24.8 ± 4.91 31.0 ± 5.15 
4 39  1.32 ± 0.334 2.00 ± 0.765 6.50 ± 3.00 4.00 ± 0.00 27.8 ± 6.78 40.5 ± 15.3 

18 
BDQ  

6 1  0.246 ± 0.0442 0.222 ± 0.0725 7.33 ± 1.63 15.33 ± 9.61 4.89 ± 0.880 4.54 ± 1.32 
6 13  3.01 ± 0.238 2.95 ± 0.658 5.33 ± 2.07 4.67 ± 1.63 63.9 ± 5.20 63.7 ± 13.9 

5 4 39  2.06 ± 0.395 3.13 ± 0.432 6.00 ± 2.83 9.00 ± 10.00 43.5 ± 8.28 62.4 ± 9.92 
 ±  

a AUC0-168 
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4.1.3 in vitro CTD 4.2.2.2-1 4.2.2.2-2  
Caco-2 BDQ M2

Papp A B Papp B A BDQ 14C 2 100 

μmol/L 0.28 0.72 10-6 0.26 0.54 10-6 cm/ 20 

μmol/L 0.51 10-6 0.60 10-6 cm/ M2 3H 2 100 μmol/L Papp A B

Papp B A 0.11 0.25 10-6 0.16 0.48 10-6 cm/

20 μmol/L 0.63 10-6 0.67 10-6 cm/ BDQ M2

BDQ 14C M2 3H

20 μmol/L pH 7.4 6.5

 

 

4.2  
4.2.1 CTD 4.2.2.2-10 4.2.2.3-2 4.2.3.2-8  

BDQ 5 10 20 mg/kg QD 26

BDQ / 22

M2 / 25

 

BDQ 14C 20 mg/kg

AUC / 10.9

7.0 336

BDQ  

BDQ BDQ

BDQ M2

C208 C209 2001

 

BDQ 14C 10 mg/kg

BDQ M2 BDQ M2

24 24 AUCinf

/ 24

/ 63.0 219.0 102.5 BDQ

287.1 85.5 74.6 166.9 M2

221.0 2,513 700.1 493.6 BDQ M2 24

/ 3.76 25.4 2.84 22.0  

 

4.2.2 CTD 4.2.2.2-8 4.2.2.2-10 4.2.2.3-1 4.2.2.3-2 4.2.2.3-4 4.2.2.3-
5 4.2.2.3-6  

BDQ 50 5,000 ng/mL

BDQ 99% BDQ 10 5,000 ng/mL

M2 10 30 μg/mL 89.63 99.99% 99.8%  
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BDQ 14C /

0.75 2.80 0.66 0.74 0.70 1.32  

M2 3H 10 30 μg/mL /

1.02 0.99  

 
4.2.3 CTD 4.2.2.3-3  

16 4 BDQ 14C 6 mg/kg

AUC0-96 / 0.4

 

 
4.3  
4.3.1  

4.3.2 4.3.3 BDQ 1  

 
1 BDQ in vitro M1 M4 M24 M25 M35  

M15 M22 M20 M34 CTD 2.6.5  
 

 

4.3.2 in vitro CTD 4.2.2.4.1 4.2.2.4.4 24  
12,000 g 

BDQ 14C 2 μmol/L

BDQ M2

                                                        
24   

M1 M2 N- M3 N- M2 N- M4 N- M2 M5
M11 M32 N- M2 M20 M34 N- M2  
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M3

M1 M4

M5  

CYP CYP1A1 1A2 1B1 2A6 2B6 2C8 2C9 2C18 2C19

2D6 2E1 3A4 3A5 4A11 BDQ BDQ
14C 2 μmol/L CYP1A2 2C19 3A4 25 BDQ

0.77 63.0 47.5 85.6 94.8% CYP2A6 2C 2D6 2E1 26

BDQ CYP BDQ CYP2C18

3A4 CYP2C8 1A1 2C19 3A5  

CYP2C19 CYP2C19 BDQ

CYP2C19 CYP2C19 BDQ

CYP2C19 BDQ S- CYP2C19

1/8  

M2 3H 2 μmol/L M2

M3 M11 M20 M32 M34  

CYP CYP1A2 2A6 2B6 2C8 2C9 2C19 2D6 2E1

3A4 M2 M2 3H 2 μmol/L

CYP2C9 CYP 1-

CYP3A4 27 M2 100 83.5, 89.2% CYP1A2 2A6

2B6 2C8 2C9 2C19 2D6 2E1 28 BDQ

CYP M2 CYP3A4  

BDQ M2 CYP3A4  

 

4.3.3 in vivo CTD 4.2.2.2-8 4.2.2.2-10 4.2.2.4-5 4.2.2.4-7 4.2.2.4-8 4.2.2.4-9 29  
BDQ BDQ

BDQ BDQ M2 M3 M20

BDQ M2 M3 M10 M11 M20 BDQ M2 M3 M6 M7 M8 M9 M11

M20 BDQ M2 M3 M11 M20  

8 5 BDQ 14C 6 mg/kg

                                                        
25   

CYP1A2 7,8-benzoflavone furafylline CYP2C19 mephenytoin CYP3A4 gestodene troleandomycin
 

26   
CYP2A6 coumarin CYP2C tolbutamide sulphaphenazole CYP2D6 CYP2E1 aniline p-nitrophenol 

27  CYP3A4 troleandomycin  
28   

CYP1A2 furafylline CYP2A6 tranylcypromine 8-methoxypsoralen CYP2B6 thioTEPA CYP2C8 quercetin CYP2C9
sulphaphenazole CYP2C19 3-benzylphenobarbital CYP2D6 CYP2E1 diethyldithiocarbamate 

29   
M2 N- M3 M2 N- M6, M39  M2 M7, M13

M8 M19 M9, M28 M21 M11, M16, M41 M2
M12 M19 M14 M15 M2 M17 M40 M18 M20

M19 M2 M20 M2 M24, M25 M26, M27 M11, M16 M41
M29 M30 M29 M37 M2  

M40  
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48 6 BDQ

M2 48 M3 M11 M20 M3 96

BDQ M2 17.95 13.42%

15.79 12.75% M3 M9 M11 M18/M20 M25

 

3 BDQ 14C 6 mg/kg

BDQ M7 M8 M11 M12 M13 M14 M17 M19 M37 M39

M40 5.09

7.31%  

3 BDQ 14C 10 mg/kg 24

BDQ M2 360

BDQ M2 33.3 5.33% M3/M24 M11 M15/M16

M20 M22 M38 M41  

3 BDQ 14C 10 mg/kg 336

BDQ 8.34% 24 M2

336 M11 M9 M2

2.45 1.3 1.25% M3 M15/M16 M18 M26 M27 M28 M29 M30 M41

 

BDQ RS

BDQ RR SS

 

 

4.4  
4.4.1 CTD 4.2.2.2-8 4.2.2.2-10 4.2.2.4-6 4.2.2.4-7 4.2.2.4-8  

2 BDQ 14C 6 mg/kg 26

0.039 0.040% 1.30 0.916% 14.0 22.0%  

5 BDQ 14C 6 mg/kg 216

3.81 85.5% 1.75 70.4%

 

3 BDQ 14C 10 mg/kg 360

1.35 53.4% 35 37

0.04 0.73% 57 59

0.03 0.37%  

3 BDQ 14C 10 mg/kg 336

2.52 58.0%  

3 BDQ 14C 6 mg/kg

24 5.09

7.31% 48 11.1%  
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4.4.2 CTD 4.2.3.5.3-2  
6 20 3 BDQ 5 15 45 mg/kg QD

7 BDQ M2 5 mg/kg 2.88 μg/mL

15 mg/kg 7.60 1.20 μg/mL 45 mg/kg 34.0 12.0 μg/mL

45 mg/kg 14 BDQ M2 10.4 7.11 μg/mL

 
 

4.5  
4.5.1 CTD 4.2.2.4-10 4.2.2.4-11 4.2.2.4-12 4.2.2.4-13 4.2.2.4-14 4.2.2.4-

15 4.2.2.4-16  
CYP CYP1A2 2A6 2C8/9/10 2C19 2D6 2E1 3A4 3A4/5 4A 30 BDQ

CYP1A2 BDQ IC50 164 μmol/L

CYP BDQ 300 μmol/L CYP2C8

2C931 BDQ BDQ 100 μmol/L

7 30% CYP CYP1A2 2C8

2C9 2C19 2D6 2E1 3A4/5 4A BDQ  

CYP CYP1A2 2A6 2B6 2C8 2C8/9/10 2C19 2D6 2E1 3A4 3A4/5 32

M2 CYP2B6 2C8 2C8/9/10 2C19 2D6 2E1

3A4 3A4/5 M2 IC50 2.6 96.0 70.2 13.1 5.2 20 9.2 39.6

47.1 μmol/L CYP1A2 2A6 M2 IC50 100 μmol/L  

BDQ M2 C208 stage 1 2001

BDQ 400 mg QD BDQ Cmax 5.9 11.8 μmol/L

M2 Cmax 0.83 0.82 μmol/L 6.2.2.2 6.2.2.3

BDQ M2

 

CYP CYP1A2 2C9 2C19 2D6 2E1 3A4 33 BDQ

BDQ 5 15 μmol/L 48 CYP2C9

1.5 CYP2E1 2.5 3.3 34 72 CYP2C9

1.4 1.1  

                                                        
30   

CYP1A2 CYP2A6 coumarin CYP2C8/9/10 tolbutamide CYP2C19 S -mephenytoin CYP2D6 bufuralol
CYP2E1 CYP3A4  A CYP3A4/5 CYP2E1

CYP4A  
31  CYP2C8 amodiaquine CYP2C9  
32   

CYP1A2 CYP2A6 coumarin CYP2C8 CYP2C8/9/10 tolbutamide CYP2B6 CYP2C19 S
-mephenytoin CYP2D6 CYP2E1 CYP3A4 CYP3A4/5

 
33   

CYP1A2 CYP2C9 tolbutamide CYP2C19 S -mephenytoin CYP2D6 CYP2E1
CYP3A4  

34  CYP2C9 2E1 RFP 100 μmol/L CYP2C9 2.2 CYP2E1 9.2  
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CYP CYP1A2 2C9 2C19 3A4 35 mRNA BDQ 0.4 10 μmol/L

CYP mRNA
36  

BDQ 6 12 24 mg/kg QD 15

BDQ 6 24 mg/kg/ mg/g liver

CYP nmol/mg protein 14 32% 26 107% 6 24 mg/kg/ 24 mg/kg/

1 g CYP1A 2B 2E 3A UGT 1.6 2.6

2.1 31.7 1.5 1.8 12 24 mg/kg/ 1.6 4.4 1.5 2.0 24 mg/kg/

CYP2E1 4A  

BDQ 2.5 10 40 mg/kg QD 13

BDQ 2.5 40 mg/kg/

mg/g liver CYP nmol/mg protein 15% 40 mg/kg/ 74%

10 40 mg/kg/ 1 g CYP2B 2E1 4A UGT

2.4 2.9 2.5 10 mg/kg/ 2.3 2.7 10 40 mg/kg/ 1.3 2.5 mg/kg/

1.5 40 mg/kg/ CYP2E 3A

 

 

4.5.2 CTD 4.2.2.2-1 4.2.2.2-2 4.2.2.7-1 4.2.2.7-2 4.2.2.7-3 4.2.2.7-
5  

Caco-2 BDQ M2 P-gp BDQ 14C

M2 3H 20 μmol/L efflux 1.1 2.2 P-gp

0.64 0.90 BDQ P-gp M2

P-gp  

BDQ M2 OATP1B1/1B3

BDQ 14C 1.0 μmol/L M2 3H 1.1 μmol/L

OATP1B1/1B3 SV -3-

BDQ 3H 0.060 1.0 μmol/L M2 3H 0.008

1.0 μmol/L BDQ 3H OATP1B1/1B3

SV 30 46% OATP1B1/1B3 -3-

M2 3H OATP1B1 1B3

 

BCRP MRP2 MDCK BDQ M2 BCRP

MRP2 BCRP MRP2 MDCK BDQ
14C M2 3H 10 μmol/L efflux MDCK

BCRP MRP2 MDCK M2 3H 0.4 3.2 μmol/L

efflux MDCK  

                                                        
35  

CYP1A2 CYP2C9 tolbutamide CYP2C19 S -mephenytoin CYP3A4  
36  

CYP1A2 β-naphthoflavone CYP2C9 CYP2C19 CYP3A4 RFP 
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BDQ M2 OCT1

BDQ 14C 1.0 μmol/L M2 3H 1.1 μmol/L OCT1

22 38 51 11 27% OCT1

 

in vitro BDQ OATP1B1/1B3 OCT1 M2 P-gp

 
 

4.5.3 CTD 4.2.2.2-1 4.2.2.2-2 4.2.2.7-1 4.2.2.7-3 4.2.2.7-4 4.2.2.7-
5 4.2.2.7-6 4.2.2.7-7  

Caco-2 BDQ M2 P-gp P-gp

127 nmol/L efflux BDQ 100 μmol/L 21.5 13.1

M2 50 100 μmol/L 55.7 13.4 8.58 BDQ 2

50 μmol/L M2 2 20 μmol/L 127 nmol/L efflux

 

BDQ M2 OATP1B1

OATP1B1 1B3 3H- -17β-D-

BDQ M2 9.0 μmol/L  

BCRP MDCK BDQ BCRP

BCRP efflux BDQ 9 300 μmol/L

5.98 2.85 5.27 BDQ BCRP IC50 94 μmol/L BCRP

MDCK BDQ M2 BCRP BCRP

efflux BDQ M2 BDQ 40 μmol/L M2 20 μmol/L

7.80 8.25 4.75 BDQ 40 μmol/L BCRP

M2 20 μmol/L BCRP 39%  

OAT1 BDQ M2 OAT1

OAT1 p- BDQ

40 μmol/L M2 20 μmol/L  

BDQ M2 OCT1 OCT1

1- -4- BDQ 9.0 μmol/L M2

9.5 μmol/L  

OCT2 MATE1 MATE2-K BDQ

M2 OCT2 MATE1 MATE2-K OCT2

MATE1 MATE2-K BDQ

40 μmol/L MATE2-K 29.7% BDQ 40 μmol/L

M2 20 μmol/L  

OAT3 MDCK BDQ M2 OAT3

OAT3 -3- BDQ 40 μmol/L 96%

M2 20 μmol/L  

in vitro BDQ BCRP OAT3 MATE2-K M2 BCRP

BDQ M2 C208 stage 1
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2001 400 mg QD BDQ Cmax 5.9 11.8 μmol/L

M2 Cmax 0.83 0.82 μmol/L 6.2.2.2 6.2.2.3 BDQ M2

6.2.1.2 BDQ M2

BCRP MATE2-K

 

 

4.5.4 CTD 4.2.2.6-1  
BDQ

BDQ M2 IC50 Cmax37 Cmax/IC50

17 Cmax/IC50 0.1 BDQ

 
 

17 BDQ M2 IC50 Cmax Cmax/IC50  

BDQ
Cmax/IC50 

M2
Cmax/IC50 

 

1.0  1.0  
 

1.0  0.1 1.0
 

RFP  

0.1 1.0
 

0.1 1.0
 

INH a  

0.1  0.1  AMK capreomycin EB TH KM MFX
PZA

SM
 

a M2 Cmax/IC50 0.1  

 

4.R  
BDQ M2 PK

 

 

5.  
BDQ

in vivo 4

M2 5

in vitro

BDQ BDQ BDQ BDQ

 

 

5.1 CTD 4.2.3.1.1 4.2.3.1.2 4.2.3.1.3 4.2.3.1.4  
4

 

                                                        
37  Cmax  

Infection 1998; 26: 396-8 Antimicrob Agents Chemother 2001; 45: 30  
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CD-1 5 / BDQ 0 40% HP-β-CD 50 200 800 mg/kg

200 mg/kg 800 mg/kg 6/10

800 mg/kg

200 800 mg/kg  

CD-1 5 / BDQ 0 20% HP-β-CD 12.5 25 50 mg/kg

12.5 mg/kg 50 mg/kg 

BDQ 50 mg/kg

 

SD 5 / BDQ 0 40% HP-β-CD 50 200 800 mg/kg

200 mg/kg 800 mg/kg 1/8

800 mg/kg

800 mg/kg

 

SD 5 / BDQ 0 20% HP-β-CD 6.25 12.5 25 mg/kg

6.25 mg/kg 25 mg/kg

25 mg/kg  
 

5.2  
5 28 13 1 13 26

1 13 26 2 6 39

MPS

 

26 39

5 2 mg/kg/ AUC0-24 11.7 24.6 μg h/mL

BDQ AUC0-24 77 μg h/mL 38 0.15

0.32  

 

5.2.1 5 CTD 4.2.3.2.1  
C57BL/6 5 / BDQ 0 20% HP-β-CD 10 30 60 100 mg/kg

QD 5  

10 30 60 mg/kg/ 100 mg/kg/

1  

 

                                                        
38 400 mg 1 1 2 BDQ 6.2.2.3
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5.2.2 28 CTD 4.2.3.2.2  
CD-1 10 / BDQ  0 20% HP-β-CD 30 60 mg/kg  

QD 28  

30 mg/kg/ 1 60 mg/kg/

 

 

5.2.3 13 CTD 4.2.3.2.3  
CD-1 10 / BDQ

0 20% HP-β-CD 5 10 20 30 mg/kg QD 13  

30 mg/kg/

13 6

20 mg/kg/ 10%

MCV

MPS

30 mg/kg/

AST ALT CPK

 

10 mg/kg/ 20 mg/kg/

 

 

5.2.4 1 1 CTD 4.2.3.2.6  
SD 10 15 / BDQ 0 40% HP-β-CD 12.5 25 75 mg/kg BIW 

1 1  

25 mg/kg BIW ALT

MPS

75 mg/kg BIW ALP

75 mg/kg BIW

1 75 mg/kg BIW

 

12.5 mg/kg BIW  
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5.2.5 13 CTD 4.2.3.2.7  
SD 20 / BDQ 0 40% HP-β-CD 1.5 6 24 mg/kg QD

10 mg/kg 2 1 13  

BDQ 24 mg/kg/

AST ALT

10 mg/kg

6 mg/kg/  

6 mg/kg/  

 

5.2.6 26 12 CTD 4.2.3.2.8  
SD 20 30 / BDQ 0 20% HP-β-CD  5 10

20 mg/kg QD 20 mg/kg BIW 26 12

 

BDQ 20 mg/kg BIW

BDQ

10 mg/kg/

20 mg/kg/

AST CPK

20 mg/kg BIW

20 mg/kg BIW 5 mg/kg/

12  

 

 

5.2.7 1 1 CTD 4.2.3.2.10  
3 5 / BDQ 0 40% HP-β-CD 10 40 160 mg/kg QD 

1 1  

40 mg/kg/

ALP
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160 mg/kg/

ALT AST

I II

1 

 

10 mg/kg/  

 

5.2.8 13 26 CTD 4.2.3.2.11  
7 / BDQ 0 40% HP-β-CD 2.5 10 40 mg/kg QD 13

26 40 mg/kg/

17 20 mg/kg/ 20% HP-β-CD 40/20 mg/kg/  

40/20 mg/kg/ 2

 

13 10 mg/kg/

40mg/kg/ ALP ALT AST CPK

 

26 10 mg/kg/

40/20 mg/kg/

 

2.5 mg/kg/  

 

5.2.9 2 6 CTD 4.2.3.2.12  
6 / BDQ 0 40% HP-β-CD 10 40 mg/kg

QD 140 mg/kg BIW 2 6 40 mg/kg/

9 20 mg/kg 40/20 mg/kg/

I CPK

-17
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2 10 mg/kg/

MPS

40 mg/kg/ I 

MPS

140 mg/kg BIW

40 mg/kg/

MPS

 

6 10 mg/kg/

40/20 mg/kg/

2 40 mg/kg/

2 40 mg/kg/ I

MPS

140 mg/kg BIW

I

2 140 mg/kg BIW

BDQ

 

40 mg/kg

140 mg/kg BIW BDQ M2 40 mg/kg

 

 

5.2.10 39 13 CTD 4.2.3.2.13  
4 6 / BDQ 0 20% HP-β-CD 2 6

18 mg/kg QD 14 mg/kg TIW 39 13

I

CPK  

18 mg/kg/ 3 1

2 6 mg/kg/
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18 mg/kg/

MCV

I

14 mg/kg TIW

6 mg/kg/ 13

 

2 mg/kg/  

 

5.3 CTD 4.2.3.3.1.2 4.2.3.3.1.4 4.2.3.3.2.2  
Tk

BDQ M2

M2  

 

5.4  
20 mg/kg/

10 mg/kg/ BDQ AUC0-24 22.4 μg h/mL 41.2 μg h/mL

BDQ AUC0-24 77 μg h/mL 38 0.3

0.5 M2 AUC0-24 18.5 μg h/mL 14.7 μg h/mL

M2 AUC0-24 9.6 μg h/mL 38 1.9

1.5 BDQ 5.R.1  

 

104 CTD 4.2.3.4.1.1  
SD 70 / BDQ 0 0 20% HP-β-CD 2.5 5 10

20 mg/kg QD 104  

20 mg/kg/ 46 36/70

61

20 mg/kg/ 99 16/70 100

20 mg/kg/

 

C C C

 

2.5 mg/kg/ 5 mg/kg/

10 mg/kg/

Toxicol Pathol 1999; 27: 456-62 Toxicol Appl Pharmacol 1996; 140: 115-23

20 mg/kg/
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BDQ

 

 

Toxicol Pathol 1998; 26: 121-7

 

20 mg/kg/ 10 mg/kg/  

 

5.5  

15 100 mg/kg

BDQ AUC0-24 50.2 31.8 μg h/mL

BDQ AUC0-24 77 μg h/mL 38 AUC0-24 0.7 0.4

BDQ 4.2.3 4.4.2

 

BDQ

 

 

5.5.1  
CTD 4.2.3.5.1.1  

SD 24 / BDQ 0 20% HP-β-CD 1.5 6 24 mg/kg

4 2 7 QD  

24 mg/kg/

24 mg/kg/ 3 3

2 1

BDQ

 

6 mg/kg/

6 mg/kg/ 24 mg/kg/
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5.5.2  
5.5.2.1 CTD 4.2.3.5.2.2  

SD 24 / BDQ 0 20% HP-β-CD 5 15 45 mg/kg 6

17 QD  

45 mg/kg/

45 mg/kg/

15 mg/kg/  

 

5.5.2.2 CTD 4.2.3.5.2.5  
New Zealand White 20 / BDQ 0 0.5%

10 30 100 mg/kg 6 19 QD  

30 mg/kg/ 100 mg/kg/

1 25

100 mg/kg/

BDQ

BDQ

 

30 mg/kg/

30 mg/kg/ 100 mg/kg/

 

 

5.5.3 CTD 4.2.3.5.3.2  
SD 22 / BDQ 0 20% HP-β-CD 5 15 45 mg/kg

6 20 QD  

F0 45 mg/kg/

F1 45 mg/kg/

F0 1

13 F0

F2 BDQ  

F1 F0 22 18

BDQ 0 20% HP-β-CD 45 mg/kg/ 6 20 QD

15 45 mg/kg/ 45 mg/kg/ 15

45 mg/kg/ F0

BDQ BDQ
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BDQ F1

 

F0 15 mg/kg/ F1

15 mg/kg/ F1 45 mg/kg/  

 

5.5.4 CTD 4.2.3.5.4.1  
24 SD 32 / BDQ 0 20% HP-β-CD 5 15

45 mg/kg QD 37 24 60 4

14  

45 mg/kg/

AST CPK

8

 

BDQ

 

15 mg/kg/  

BDQ 1 5.2.4

BDQ

 

 

5.6  
5.6.1 in vivo CTD 4.2.3.6.3  

Balb/c 3T3 in vitro BDQ

in vivo  

Long-Evans 5 / BDQ 0 40% HP-β-CD 25 50 100 mg/kg

8 24 96

BDQ  

 

5.6.2 4 CTD 4.2.3.7.2.1  
Wistar 19 / BDQ 0 0 15% HP-β-CD 6 20 60 mg/kg

QD 4  

20 mg/kg/

60 mg/kg/

T T T B NK BDQ
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T IgM

B BDQ  

6 mg/kg/ BDQ  

 

5.6.3 CTD 4.2.3.7.2.2  
BDQ

Listeria monocytogenes  

Wistar 8 / BDQ  0 0 20% HP-β-CD 6 20

60 mg/kg QD 28

BDQ

2 

in vitro BDQ M2  

20 mg/kg/

60 mg/kg/

20 mg/kg/

60 mg/kg/  

BDQ

60 mg/kg/ 6 20 mg/kg/

60 mg/kg/

60 mg/kg/ 60 mg/kg/

BDQ M2 in vitro 15 μg/mL

60 mg/kg/ BDQ M2 15 μg/mL

CTD 4.2.3.7.2.1 BDQ M2

 

BDQ 28

 

 

5.6.4 M2 5 CTD 4.2.3.7.5.1  
BDQ M2 C57BL/6N 10 / BDQ

0 20% HP-β-CD 80 100 mg/kg QD 5 M2 100 130 mg/kg QD4

 

BDQ 100 mg/kg/ 1

M2 100 mg/kg/ M2 100 mg/kg/

2 130 mg/kg/ 11  

BDQ M2

MCV ALT AST CPK

M2
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BDQ

BDQ M2 M2 BDQ

BDQ BDQ M2

AUC 4 7 BDQ BDQ

M2

5.6.5

5.6.5.1 CTD 4.2.3.7.6.1 4.2.3.7.6.2 4.2.3.7.6.4
2% BDQ

Tk

10% BDQ

5.6.5.2 CTD 4.2.3.7.6.3
SD 10 / BDQ 0 10% HP-β-CD 6 12 39 mg/kg

2% BDQ 6 12 39 mg/kg

QD 2

6 mg/kg/ 12 mg/kg/

6 mg/kg/ 12 mg/kg/

5.6.6 in vitro CTD 4.2.3.7.7.2 4.2.3.7.7.3
BDQ M2 24 LDH

ATP BDQ M2 BDQ M2

EC50 LDH 16.8 >62.6 μmol/L 6.13 10.6 μmol/L

12.7 23.6 μmol/L 3.62 5.83 μmol/L ATP 14.7 >62.6 μmol/L 7.09 12.2 μmol/L

EC50 M2 BDQ

THP-1 BDQ M2 48

                                                       
39 24 mg/kg

*類縁物質A

*類縁物質B

*新薬承認情報提供時に置き換え

*類縁物質A

*類縁物質A

*類縁物質A

*類縁物質A

*類縁物質A

*類縁物質B

*類縁物質B

*類縁物質A
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24

24

BDQ M2 2 BDQ 6.18

8.49 mol/L M2 1.17 1.30 mol/L IC50 BDQ 93 

μmol/L M2 5.16 μmol/L  

M2 BDQ  

 

5.R  
BDQ

 

 

5.R.1 BDQ  

BDQ

BDQ  

 

5 28 13 BDQ

5.2.1 5.2.2 5.2.3 BDQ

M2 BDQ AUC 0.1 6.2.2.3 2 7

4.1.2 BDQ M2 BDQ

M2 in vitro M2 5

M2 BDQ M2

5.6.6 5.6.4 13

20 mg/kg 5.2.3 BDQ

AUC0-24 6.6 μg h/mL 40 BDQ AUC0-24 77 μg h/mL 38

BDQ

 

BDQ 5.4 BDQ

 

 

 

BDQ 39

BDQ

BDQ  

 

5.R.2 BDQ  

 

                                                        
40 13 BDQ 20 mg/kg 90 AUC0-24h 4.1.2  
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4.5.1

5.2.4 5.2.7

5.2.4 5.2.7 5.2.9 Expert

Opin Drug Saf 2006; 5: 567-83

Histopathology of preclinical toxicity studies, 4th edition. Academic Press; 2012. p459-61

BDQ

5.2.6

7.R.3.4

6.
6.1

BDQ 4 1 10 mg/mL

2 40 mg/mL 3 4
41 3

BDQ

M2 M3 /
42

BDQ BDQ

6.1.1 CTD 5.3.1.2.1 TMC207-C108
PK 12 100 mg

15 BDQ M2 PK
43 18 Cmax

AUClast 90% BDQ 2.63 2.23, 3.09 1.95 1.67, 2.26

M2 1.06 0.92, 1.22 1.12 0.99, 1.27 BDQ

                                                       
41

1 R207910-CDE-101 R207910-CDE-102 TMC207-C202 2 R207910-
CDE-101 R207910-CDE-102 TMC207-C104 TMC207-C108 TMC207-109 R207910BAC1003

TMC207-C202 3 TMC207-C108 TMC207-C110 TMC207-TiDP13-C111 TMC207-TiDP13-
C112 TMC207-TiDP13-C117 TMC207TBC1003 C208 C209 2001 4

TMC207-TiDP13-C111
42 BDQ M2 M3 1.0 ng/mL BDQ M2 1.5 ng/g 1.0 ng/mL BDQ

0.1 0.25 ng/sample
43 2 3 3 3
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18 BDQ 2 PK

Cmax

ng/mL
tmax

a

h
AUClast

ng h/mL
t1/2

h

BDQ 12
283 ± 90.2 8.0 4.0 - 12.0 9,361 ± 3,604 146 ± 52.6b

733 ± 181 4.5 3.0 - 6.0 17,580 ± 4,944 130 ± 19.8

M2 12
16.5 ± 7.58 12.0 12.0 - 24.0 2,283 ± 1,103 316 ± 94.3c

16.2 ± 3.34 12.0 12.0 - 72.0 2,328 ± 478 368 ± 111c

±
a b 9 c 11

6.1.2 CTD 5.3.1.2.2 TMC207-TiDP13-C111
PK 25 100 mg

10 BDQ M2 PK
44 19 Cmax AUC0-

72 AUC0-672 90% BDQ 3.75 2.91, 4.84 2.44 1.91, 

3.10 2.38 1.77, 3.20 M2

Cmax AUC0-72 AUC0-672

1.29 1.53

19 BDQ M2 PK

Cmax

ng/mL
tmax

a

h
AUC0-72

ng h/mL
AUC0-672

ng h/mL
t1/2

h

BDQ
13 323 ± 139 8.0 5.0 - 8.0 6,513 ± 2,728 11,920 ± 5,679b 1,096 ± 562c

12 1,153 ± 331 5.5 2.0 - 6.0 15,430 ± 4,975 27,730 ± 12,540 892 ± 410

M2
13 10.2 ± 3.79 12.0 8.0 - 24.1 561 ± 216 3,217 ± 1,529b 832 ± 579b

13 11.8 ± 4.98 24.0 12.0 - 264 721 ± 306 4,930 ± 2,714b 1,355 ± 2,266c

±
a b 12 c 10

6.2
PK

PK PPK

in vitro 4.2.2 4.3.2 4.5

PK

6.2.1
6.2.1.1 CTD 5.3.3.1.1 R207910-CDE-101

PK 36 BDQ 10

700 mg BDQ PK

20 BDQ Cmax AUCinf 10 700 mg

BDQ BDQ

BDQ tmax BDQ

                                                       
44 2 4 fine grade coarse grade 3 3

4
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20 BDQ BDQ PK

mg
Cmax

ng/mL
tmax

a

h
AUCinf

ng h/mL
t1/2

h
CL/F
L/h

V/F
L

BDQ

10 6 68.6 ± 14.8 6.0 6.0 - 8.0 1,700 ± 291 162 ± 84 6.05 ± 1.17 1,388 ±771
30 6 276 ± 64 5.0 5.0 - 5.0 6,052 ± 1,861 143 ± 31 5.35 ± 1.63 1,100 ± 351
100 6 854 ± 283 5.0 2.0 - 6.0 18,134 ± 6,577 135 ± 24 6.19 ± 2.35 1,242 ± 631
300 6 2,547 ± 1,305 5.0 2.0 - 6.0 53,113 ± 17,911 169 ± 19 6.11 ± 1.70 1,490 ± 403
450 6 3,755 ± 1,165 5.0 2.0 - 5.0 79,179 ± 31,794 117 ± 19 6.32 ± 2.01 1,093 ± 509
700 6 6,747 ± 2,210 5.0 5.0 - 6.0 133,125 ± 44,913 172 ± 37 5.62 ± 1.29 1,439 ± 569

mg
Cmax

ng/sample
tmax

a

h
AUCinf

ng h/sample
t1/2

h
CL/F
L/h

V/F
L

BDQ

10 6 0.76 ± 0.15 6.0 4.0 - 6.0
30 6 1.87 ± 0.64 4.0 2.0 - 4.0 55.9 ± 7.4 83.6 ± 9.6
100 6 10.4 ± 4.20 4.0 2.0 - 6.0 192 ± 51 93.9 ± 15.5
300 6 19.9 ± 5.50 6.0 2.0 - 6.1 523 ± 171 91.1 ± 15.1
450 6 43.6 ± 15.2 6.0 6.0 - 6.0 995 ± 269 99.4 ± 22.6
700 6 53.7 ± 23.5 6.0 4.0 - 12.0 1389 ± 229 95.4 ± 23.1

±
a

6.2.1.2 CTD 5.3.3.1-2 R207910-CDE-102
PK 18 BDQ 50 150 400 mg

QD 14 BDQ M2 BDQ

BDQ PK

1 14 BDQ M2 BDQ PK

21 BDQ 14 14

BDQ Cmax AUC0-24 1 14 Cmax AUC0-24

1.42 1.68 1.90 2.44 1 14 BDQ Cmax

AUC0-24 50 400 mg M2 14

14 M2 Cmax AUC0-24 1 14

Cmax AUC0-24 8.64 12.8 10.5 14.0 1 14

M2 Cmax AUC0-24 50 400 mg

BDQ 14 BDQ Cmax AUC0-24 1

14 Cmax AUC0-24 2.00 2.34 1.88 3.28 1

14 BDQ Cmax AUC0-24 50 400 mg

BDQ 400 mg BDQ 0.001%
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21 BDQ BDQ M2 BDQ PK

mg
Cmax

ng/mL
tmax

a

h
AUC0-24

ng h/mL
t1/2

h
CL/F
L/h

BDQ

50
6 1 428 ± 112 5.0 5.0 - 6.0 3,989 ± 830
6 14 590 ± 116 5.0 5.0 - 6.0 7,914 ± 2,009 169 ± 77 6.66 ± 1.66

150
6 1 1,132 ± 401 5.0 5.0 - 5.0 9,922 ± 3,199
5 14 1,972 ± 559 5.0 5.0 - 5.1 24,265 ± 5,670 167 ± 48 6.45 ± 1.45

400
6 1 3,005 ± 493 4.0 2.0 - 5.0 27,206 ± 5,361
6 14 4,298 ± 1,315 5.0 3.0 - 6.0 51,525 ± 10,123 173 ± 35 8.03 ± 1.68

M2

50
6 1 6.84 ± 1.56 8.0 6.0 - 12.0 114 ± 30.6
6 14 60.3 ± 19.1 10.0 0 - 12.0 1,204 ± 364 258 ± 103

150
6 1 20.8 ± 7.9 12.0 6.0 - 23.9 365 ± 142
5 14 275 ± 62.0 5.1 5.0 - 6.0 5,477 ± 1,468 204 ± 51

400
6 1 52.3 ± 18.5 8.0 6.0 - 12.0 842 ± 211
6 14 437 ± 126 8.0 6.0 - 24.0 8,783 ± 2,350 299 ± 143

mg
Cmax

ng/sample
tmax

a

h
AUC0-24

ng h/sample
t1/2

h
CL/F
L/h

BDQ

50
6 1 2.74 ± 0.88 3.5 2.0 - 8.0 34.8 ± 6.70
6 14 5.70 ± 2.17 8.0 2.0 - 12.0 73.6 ± 19.9 150 ± 67

150
6 1 9.16 ± 4.78 6.0 5.0 - 12.0 114 ± 43.2
6 14 15.3 ± 4.70 5.1 5.0 - 6.0 175 ± 81.3 99.3 ± 40.7

400
6 1 22.1 ± 8.30 5.0 2.1 - 6.0 171 ± 63.0
6 14 46.9 ± 16.2 5.0 5.0 - 6.0 523 ± 143 131 ± 73

±
a

6.2.2
6.2.2.1 CTD 5.3.5.2.1 TMC207-C202

PK 44 RFP 600 mg INH 300 mg

BDQ 25 100 400 mg QD 7 BDQ

M2 PK BDQ M2 7 BDQ M2 PK

22 BDQ M2 23 7 BDQ

M2 Cmax AUC0-24 C0 1 7 BDQ

M2

22 BDQ 7 BDQ M2 PK

mg
Cmax

ng/mL
tmax

a

h
AUC0-24

ng h/mL
C0

ng/mL
Css,avr

ng/mL

BDQ
25 13 319 ± 97.7 3.93 2.00 - 6.17 3,973 ± 1,238 104 ± 41.6b 166 ± 51.7
100 14 1,208 ± 395 4.00 1.97 - 8.00 16,050 ± 5,076 391 ± 176 668 ± 212
400 13 5,502 ± 2,695 4.00 2.05 - 6.02 64,750 ± 20,700 1,530 ± 438b 2,696 ± 865

M2
25 13 22.8 ± 8.87 12.0 0.00 - 24.1 484 ± 169 18.7 ± 7.80b 20.2 ± 7.05
100 14 80.0 ± 20.3 9.99 0.00 - 24.0 1,706 ± 401 65.0 ± 19.1 71.0 ± 16.8
400 13 379 ± 127 8.00 0.00 - 24.0 8,001 ± 2,488 305 ± 113b 333 ± 104

±
a b 12

23 BDQ BDQ M2

mg
BDQ ng/mL M2 ng/mL

1 7 1 7
25 15 166 ± 185 201 ± 122a 2.50 ± 1.14 43.0 ± 22.3a

100 16 387 ± 575 493 ± 338a 11.3 ± 9.32 172 ± 180a

400 14 945 ± 1,007 1,738 ± 857b 32.3 ± 23.0 1,010 ± 900b

±
a 14 b 13
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6.2.2.2 CTD 5.3.2.3.1 5.3.5.1.1-1,2 TMC207-TiDP13-C208

PK Stage 1 21 Stage 2 30

BR 45 BDQ 400 mg QD 14

200 mg TIW 6 Stage 1 22 Stage 2 BDQ M2

M3 PK BDQ M2 BDQ M2 M3 PK

24 Stage 2 BDQ M2 25 BDQ M2

Cmax C0 AUCtau M3 Cmax Cmin AUClast 2 8 24

BDQ M2 1 2 QD 8 24 TIW

24 BDQ BDQ M2 M3 PK

Cmax

ng/mL
tmax

a

h
AUCtau

b

ng h/mL
C0

ng/mL
Css,avr

ng/mL
CL/F
L/h

Stage 1
BDQ

21 2 3,270 ± 1,144 5.97 2.97 - 8.00 42,500 ± 16,810 1,004 ± 657 1,770 ± 701 10.7 ± 3.68
18 8 1,659 ± 722 5.03 2.75 - 8.33 43,370 ± 25,740c 670 ± 532 902 ± 535c 6.00 ± 3.19c

M2
21 2 450 ± 167 6.00 0.00 - 24.2 9,378 ± 3,568 381 ± 157 391 ± 148
18 8 301 ± 143 6.99 0.00 - 48.0 12,240 ± 6,665c 262 ± 137 255 ± 139c

Stage 2

BDQ
30 2 2,763 ± 1,185d 5.00 2.33 - 6.17 d 32,960 ± 12,720e 792 ± 264 1,371 ± 529e 14.7 ± 8.52e

19 24 1,267 ± 435 5.05 3.07 - 6.77 28,010 ± 9,408c 454 ± 295f 584 ± 197c 8.06 ± 3.51c

M2
30 2 467 ± 157d 6.15 1.10 - 24.2 d 9,217 ± 3,151e 427 ± 135 383 ± 130e

19 24 178 ± 70.7 12.1 5.00 - 48.1 7,270 ± 2,532c 162 ± 70.7f 152 ± 52.8c

M3
11 2 392 ± 78.9 7,431 ± 1,834g 264 ± 76.1h

13 24 103 ± 46.5 3,897 ± 1,662g 54.2 ± 33.4h

±
a b 2 AUC0-24 24 AUC0-48 c 17 d 29 e 26 f 18 g AUClast h Cmin

25 BDQ BDQ M2

1 2 8 16 24

BDQ ng/g
169.4 ± 227.9

4
309.2 ± 265.9

16
108.0 ± 122.2

15
93.66 ± 159.0

12
129.6 ± 113.8

9

M2 ng/g
381.5 ± 518.4

3
969.3 ± 1317

4
113.4 ± 69.15

5
146.4 ± 178.1

6
155.3 ± 202.5

4
±

6.2.2.3 CTD 5.3.5.2-3 5.3.5.2.4 TMC207TBC2001

PK 5 BR 46 BDQ 400 mg

QD 14 200 mg TIW 22 BDQ

M2 PK 26

                                                       
45 TH KM PZA CS terizidone
46
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26 BDQ M2 PK

Cmax

ng/mL
tmax

a

h
AUC0-24

ng h/mL
C0

ng/mL
Css,avr

ng/mL
CL/F
L/h

BDQ
5 2 6,552 ± 1,629 4.10 4.00 - 6.00 77,490 ± 24,757 1,775 ± 1,012 3,223 ± 1,029 5.62 ± 1.83
2 24 3,580 , 5,460b 4.1 , 6.1 b 58,513 , 77,148 b 1,250 , 2,270 b 2,438 , 3,204 b

M2
5 2 443 ± 99.4 5.00 0.00 - 8.00 9,575 ± 2,140 381 ± 85.7 398 ± 89.6
2 24 450 , 451 b 8.0 , 8.0 b 9,735 , 9,744 b 391 , 399 b 404 , 406 b

±
a b PK

6.2.3
6.2.3.1 CTD 5.3.3.3.1 TMC207-TiDP13-C112

Child-Pugh B 8 8

BDQ 400 mg BDQ M2 PK

27 BDQ M2 Cmax AUClast

BDQ Cmax AUClast

41.2 36.4 g/L BDQ 89.63 99.99% 4.2.2

BDQ

27 BDQ M2 PK

Cmax

nmol/L
tmax

a

h
AUClast

nmol h/L
t1/2

h
90%

/
Cmax AUClast

BDQ
8 4,854 ± 2,182 5.0 2.0 - 6.0 77,550 ± 40,180 676 ± 222b 0.86 0.57 - 1.29 0.81 0.56 - 1.17
8 5,251 ± 1,666 4.0 2.0 - 5.12 90,850 ± 31,540 890 ± 337c

M2
8 26.4 ± 9.64 12.0 5.00 - 24.0 8,617 ± 3,999 0.73 0.53 - 0.99 0.81 0.59 - 1.12
8 36.4 ± 12.4 12.0 5.12 - 24.0 10,120 ± 2,934 845 ± 347 b

±
a b 6 c 5

6.2.3.2 PK
BDQ PK

R207910-CDE-102 BDQ 400 mg BDQ

0.001% 6.2.1.2 PPK

BDQ CL/F 6.2.6.1 BDQ

BDQ

6.2.4 47

BDQ 5 BDQ

M2 PK 90%

28 29

                                                       
47 5.3.3.4.1 R207910BAC1003 5.3.3.4.2 TMC207-C104

5.3.3.4.3 TMC207-C109 5.3.3.4.4 TMC207-TiDP13-C110 2009 2
2009 5 5.3.3.4-5 TMC207-TiDP13-C117
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28 BDQ M2 PK

90%
BDQ Cmax AUCa Cmin

RFP 600 mg
QD

300 mg BDQ 16 0.57 0.48, 0.67 0.84 0.78, 0.91
M2 16 1.31 1.08, 1.59 1.21 1.05, 1.38

INH/PZA 300/2,000 mg
QD

400 mg
QD

BDQ 22 0.94 0.89, 1.00 0.87 0.84, 0.91 0.92 0.88, 0.96
M2 22 1.28 1.21, 1.35 1.30 1.25, 1.34 1.24 1.20, 1.29

400 mg
QD

400 mg
QD

BDQ 15 1.09 0.98, 1.21 1.22 1.12, 1.32 1.33 1.24, 1.43
M2 15 1.01 0.95, 1.07 1.01 0.96, 1.07 1.08 1.03, 1.13

/ 400/100 mg
QD

400 mg BDQ 16b 0.99 0.88, 1.12 1.22 1.11, 1.34 c

M2 16b 0.49 0.43, 0.56 0.59 0.52, 0.67 c

200 mgd

BID
400 mg BDQ 16 0.80 0.62, 1.04 1.03 0.87, 1.22 c

M2 16 0.98 0.88, 1.09 1.05 0.94, 1.17 c

a AUCinf AUC0-24 b 13 c AUClast d 2

29 PK
90%

BDQ Cmax AUC0-24 C0

RFP
RFP

600 mg QD
300 mg 16

0.73 0.65, 0.81 0.57 0.53, 0.62 a

25- 0.71 0.64, 0.78 0.45 0.40, 0.51 a

INH INH/PZA
300/2,000 mg QD

400 mg
QD 23b

1.20 1.09, 1.33 1.06 1.02, 1.11 1.20 1.08, 1.32 c

PZA 1.10 1.07, 1.14 1.08 1.06, 1.11 1.19 1.13, 1.26

400 mg QD 400 mg
QD 16d 0.93 0.87, 0.98 0.89 0.84, 0.94 0.62 0.44, 0.87

/
400/100 mg QD

400 mg 13 0.79 0.72, 0.87
0.86 0.78, 0.94

200 mge

BID
400 mg 16 0.99 0.91, 1.08

a AUCinf b 22 c 12 11 d 15 e 2

6.2.5 QT/QTc CTD 5.3.4.1.1 TMC207TBC1003
BDQ 44

400 mg BDQ 800 mg

QT/QTc 48 Fridericia

QT QTcF 3

90% 10.86 8.41, 13.31 ms BDQ

QTcF 16

90% 5.19 1.46, 8.92 ms 90%

10 ms BDQ 800 mg QTc

BDQ 800 mg Cmax AUC0-24

BDQ 8,275 ng/mL 71,700 ng h/mL M2 86.68 ng/mL 1,436 ng h/mL
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BDQ 1 BDQ 800mg 2
1 2
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6.2.6 PPK  
6.2.6.1 PPK CTD 5.3.3.5.5  

8 49 BDQ PK 531 5,302

PPK NONMEM version 7.2 2 0

4 CL/F

Vc/F
50 BDQ 400 mg QD 14

200 mg TIW 22

2 24 51 PK 30  
 

30 BDQ PK  
 
 

Cmax ng/mL  AUCtau ng h/mL  Cmin ng/mL  
      

2 
 

 2,835 2,940 38,133 37,127 1,009 932 
 3,053 3,233 43,092 42,866 1,173 1,138 

24
 

 1,621 1,709 57,175 56,585 615 607 
 1,854 1,998 75,147 76,328 856 866 

 
 

6.2.6.2 CTD 5.3.5.2-1 5.3.5.1-1 5.3.5.2-2 5.3.5.3-1 5.3.5.3-3  
TMC207-C202 BDQ 25 400 mg QD 7

BDQ AUC0-24 log10 CFU

C208 Stage 2 BDQ 400 mg QD 14

200 mg TIW 22 BDQ AUC0-24 AUC0-24/MIC

BDQ AUC0-24 AUC0-24/MIC

 

C209 BDQ 400 mg QD 14

200 mg TIW 22 BDQ Css,avr Css,avr/MIC

Css,avr 3 Css,avr > 1447 ng/mL

91.3% Css,avr 1 Css,avr ≤ 796.9 ng/mL 83.0%

 

BDQ

 

TMC207-C202 C208 Stage 1 QTcF

C208 Stage 2 C209 QTc

BDQ M2 QTc

C208 Stage 2 BDQ M2 QTcF

C209 BDQ M2

                                                        
49  R207910-CDE-102 TMC207-C104 TMC207-C109 TMC207-C110 TMC207-TiDP13-C111

TMC207-C202 C208 C209  
50  CL/F Vc/F BMI HIV

 
51  2 24 BDQ PK  
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QTcF C208 Stage 2 C209

QTcF QTcF   

QT SMQ BDQ AUC0-168 52  

2001 BDQ M2 QTcF

 

BDQ M2 QTc

 

C208 Stage 2 C209 ALT

AST BDQ AUC0-24 Css,avr  

 

6.R  
6.R.1  

 

TMC207-C108 TMC207-TiDP13-C111 BDQ Cmax

AUC TMC207-C108 2.63 1.95 TMC207-

TiDP13-C111 3.75 2.44 M2 Cmax AUC TMC207-

C108 1.06 1.12

TMC207-TiDP13-C111 Cmax AUC0-672 1.53

6.1.1 6.1.2  

BDQ

 

 

TMC207-C108 TMC207-TiDP13-C111 BDQ

Cmax AUC

 

C208

7.R.2 BDQ

BDQ  

 

6.R.2 BDQ PK  
BDQ PK  

BDQ PK C209

PPK 53 PK 2001 NCA

PK BDQ 400 mg 1 1 14

PK 31 2001

                                                        
52  400 mg QD 14 200 mg TIW 22 24 AUC0-168

 
53 C209 PK 229 751 PPK 2 0 3
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BDQ C209

PPK CL/F 6.2.6.1 C209

BDQ  

BDQ

 

 BDQ 4.2.2  

 PPK 32.0 g/L

44.0 g/L 45.0 g/L  

 TMC207-TiDP13-C112 BDQ

6.2.3.1  
 

31 BDQ PK  
 C209 PPK  2001 NCA  

  
     

 1 52 59 25 5 
Cmax ng/mL   ±  ±  ±  6,552 ± 1,629 

AUC0-24 ng h/mL   
± 

 
±  

± 

 
77,490 ± 24,757 

 ±  

 

2001 BDQ C209

BDQ PK  

 

6.R.3 C208  
BDQ C208 Stage 2

 

C208 Stage 2 BDQ

 

 BDQ AUC

BDQ 50% BDQ 300 ng/mL

BDQ M2 M2

300 ng/mL 2 BDQ 600 ng/mL AUC0-24

BDQ 24 14.4 μg h/mL

 

 26 10 mg/kg

BDQ M2 AUC0-24 57 43 μg h/mL BDQ M2

BDQ M2 AUC0-24 100 μg h/mL

 

C208 Stage 2

400 mg QD 2  



 
 

100 mg_ _ 171114 

50 

 R207910-CDE-102 TMC207-C104 BDQ PK

PPK AUC0-24 14.4 100 μg h/mL

400 mg QD  

 R207910-CDE-102 400 mg QD 2

14 BDQ AUC0-24 51.5 μg h/mL 6.2.1.2  

C208 Stage 2 200 mg TIW 22

 

 QD 5.2

 

 R207910-CDE-102 TMC207-C104 BDQ PK

PPK 200 mg TIW

BDQ 1,000 ng/mL 600 ng/mL

200 mg TIW 300 mg TIW 400 mg BIW 200 mg QD

200 mg TIW  

 C208 WHO Guidelines 

for the programmatic management of drugresistant tuberculosis. WHO, 2006

6 24

 
 

C208 Stage 2 BDQ BDQ

400 mg QD 14 200 mg TIW 22

 

 

7.  
3 1

32  
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32

TMC207-
TiDP13-C208

a

21

23

Stage 1

1 2 400 mg QD QD BR
3 8 200 mg TIW TIW BR

BR 96
12

PK

66

66

Stage 2

1 2 400 mg QD QD BR
3 24 200 mg TIW TIW BR

BR 96
12

PK

TMC207-
TiDP13-C209

b

205 1 2 400 mg QD BR
3 24 200 mg TIW BR

BR 96
12

PK

TMC207TBC20
01 b 4 1 2 400 mg QD BR

3 24 200 mg TIW BR

25 48 200 mg TIW BR

BR
BR 78~102 78

PK

a RFP INH EB PZA SM
b

7.1
7.1.1 CTD5.3.5.1.1-1 TMC207-TiDP13-C208 Stage 1

CTD5.3.5.1.1-2 5.3.5.1.1-3 5.3.5.1.1-4 TMC207-TiDP13-C208 Stage 2 ~

Stage 1 Stage 2 Stage 1 BR 8

Stage 2 BR

24

Stage 1

18 65 54 50

PK
55 1 1 6

BR 56 400 mg QD 2

200 mg TIW 6 BR

                                                       
54 RFP INH EB PZA SM
55 2 cm 2 cm

56 KM TH PZA CS/terizidone



 
 

100 mg_ _ 171114 

52 

96 12

 

47 23 24 ITT

ITT 2 1 MGIT

1 44 21 23

 

8 47.6% 10/21

8.7% 2/23 33  
 

33 8  
 21  23  

8  
%  47.6 10/21  8.7 2/23  

 
 

8 57 91.3% 21/23

60.9% 14/23 95.8% 23/24 50.0% 12/24 5%

34

 
 

34 8 5%  

 
  

23  24  23  24  
 21 91.3  23 95.8  14 60.9  12 50.0  
 6 26.1  1 4.2  5 21.7  0 

 4 17.4  3 12.5  4 17.4  3 12.5  
 4 17.4  3 12.5  0 2 8.3  

 3 13.0  5 20.8  0 3 12.5  
 3 13.0  3 12.5  0 0 

 3 13.0  4 16.7  0 0 
 3 13.0  2 8.3  2 8.7  1 4.2  

 3 13.0  1 4.2  3 13.0  0 
 2 8.7  2 8.3  0 0 

 2 8.7  4 16.7  1 4.3  0 
 2 8.7  2 8.3  2 8.7  1 4.2  

 2 8.7  0 0 0 
 2 8.7  2 8.3  2 8.7  1 4.2  

 2 8.7  4 16.7  2 8.7  3 12.5  
 1 4.3  3 12.5  0 0 

 1 4.3  2 8.3  1 4.3  2 8.3  
 1 4.3  2 8.3  0 0 

 1 4.3  2 8.3  0 0 
 0 3 12.5  0 0 

 0 2 8.3  0 1 4.2  
 0 2 8.3  0 0 

%  

 

                                                        
57  BR 5

BR  
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8 58 1

1

Stage 259

18 65 54 150
55

1 1 8 15

BR 56 400 mg QD 2

200 mg TIW 22 BR

96 12

160 79 81 ITT

ITT 28 MGIT 9

pre- 17 MGIT

2 132 66 66

24 MIGT 60

95%

2.44 1.57, 3.80 p<0.0001

Cox 24

Kaplan-Meier 2 83

125 24 78.8% 52/66

57.6% 38/66 35

                                                       
58 BR 1
59

60 25 2
25 2



 
 

100 mg_ _ 171114 

54 

 

2 Kaplan-Meier  
 

35 24  
 66  66  

 83 125 
95% a  

p a ,b  
2.44 1.57, 3.80  

p<0.0001 
24

% ,c  78.8 52/66  57.6 38/66  

a Cox  
b 5% 
c

 
 

24 57 97.5% 77/79 69.6% 55/79

95.1% 77/81 69.1% 56/81 10%

36  
 

36 24 10%  

   
79  81  79  81  

 77 97.5  77 95.1  55 69.6  56 69.1  
 30 38.0  26 32.1  16 20.3  12 14.8  

 26 32.9  18 22.2  11 13.9  8 9.9  
 22 27.8  10 12.3  5 6.3  5 6.2  
 20 25.3  21 25.9  13 16.5  10 12.3  

 19 24.1  26 32.1  9 11.4  11 13.6  
 14 17.7  9 11.1  0 0 

 11 13.9  9 11.1  5 6.3  2 2.5  
 10 12.7  10 12.3  5 6.3  8 9.9  

 10 12.7  11 13.6  2 2.5  7 8.6  
 9 11.4  7 8.6  2 2.5  3 3.7  

 9 11.4  6 7.4  2 2.5  0 
 9 11.4  6 7.4  2 2.5  1 1.2  

 6 7.6  13 16.0  4 5.1  9 11.1  
 4 5.1  10 12.3  0 0 

 3 3.8  11 13.6  0 2 2.5  
 2 2.5  10 12.3  2 2.5  1 1.2  

%  
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24 61 1

6

1 1

1

4 3 1

5 2 1

3 3 2

1 2

2 1

7.1.2 CTD 5.3.5.2.2-1 5.3.5.2.2-2 TMC207-TiDP13-C209
62

18 225

11 33

BR 63 400 mg QD 2 200 mg TIW 22

BR 96

12

233 ITT ITT 28

25 3 205

24 64 79.5% 163/205

24 57 88.8% 207/233 32.2% 75/233

5% 37

37 24 5%

233 233
207 88.8 75 32.2
32 13.7 1 0.4
27 11.6 6 2.6
25 10.7 10 4.3
20 8.6 10 4.3
20 8.6 9 3.9
18 7.7 5 2.1
16 6.9 4 1.7
14 6.0 2 0.9
14 6.0 7 3.0
13 5.6 0
13 5.6 6 2.6
13 5.6 2 0.9

%

                                                       
61 BR 2 1

62

63

64
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56

24 65 3 2 1

14

QT

1

QT 1 6

QT 1

QT 1

7.2 CTD 5.3.5.2.3 5.3.5.2.4 TMC207TBC2001

5

2

BR 66 400 mg QD 2 200 mg TIW 22

24

BR 24

200 mg TIW 24

48

6

2 4 FAS FAS

24 100% 4/4 38

38 FAS

A B C D
42 70 49 73
M F M M

MGIT 14 14 15 15 14 14 15 15

14 113 14 15
BDQ 7H11 MIC μg/mL 0.06 <0.008 0.015 a

a

67 57 83.3% 5/6 50% 3/6 2

66.7% 4/6 16.7% 1/6

50% 3/6 0% 0 33.3% 2/6 16.7% 1/6

33.3% 2/6 0% 0 33.3% 2/6 0% 0

1

                                                       
65 BR 7 1

66 BR
67 1  



 
 

100 mg_ _ 171114 

57 

24 5/6

 
 
7.R  
7.R.1  

C208

C209 2012 10 2014

3 2017 9 49 WHO 2013 6
4 2016 WHO

5

 

 

 WHO 2 International Standards for 

Tuberculosis Care 3

 

 BDQ

3.R.1  

 2001 BDQ C209

6.R.2  

 2001

7.2  
 

7.R.2  

 
 

 
 

 
 

Int J Tuberc Lung Dis 1999;3:S231-79

2

Am Rev Respir Dis 1993;147:1062-3

C208  Stage 2 C209 2001
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C208 Stage 2 C209 2001 FAS

24 39

C208 Stage 2 BR 400 mg QD 2

200 mg TIW 22 24

83 125

95% 2.44 1.57, 3.80

p<0.0001 Cox

24 78.8% 52/66 57.6% 38/66

C209 C208 Stage 2

57 79.5% 163/205

2001

C208 Stage 2 C209 BR

400 mg QD 2 200 mg TIW 22

24 2001 48

FAS 4 MIGT

14 15

39

C208 Stage 2a C209 b 2001 c

66 66 205 4

83 125 57 14/15 d

24
% 78.8 52/66 57.6 38/66 79.5 163/205 100 4/4

a b c
d MGIT

24 40

40 a 24 MIGT
C208 Stage 268 C209 68

54 57 173
82.1 32/39 62.2 28/45 87.1 81/93

pre b 73.3 11/15 33.3 4/12 77.3 34/44
0 0 55.6 20/36

%
a
b pre RFP INH

AMK KM capreomycin 1

                                                       
68 C208 Stage 2 C209
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C208 Stage 2 C209

C208 Stage 2 24

95% 2.44 1.57, 3.80 p<0.0001

Cox 24

2001

24 2001

BDQ C209

7.R.3

C208 Stage 2

QT

7.R.3.1

C208 C208 C209 69 2001
70 41

10% 2 71 57 42

                                                       
69 C208 Stage 1 Stage 1

C208 Stage 2 72
C209 24

70 C208 C208 C209
1

71 2001 2
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41 C208 C208 C209 2001  

 
C208  C208 C209  2001  
 

102  
 

105  
 

335  
 

6  
 98 96.1  100 95.2  305 91.0  5 83.3  

 69 67.6  68 64.8  144 43.0  3 50.0  
Grade 3a  28 27.5  24 22.9  72 21.5  2 33.3  

 7 6.9  2 1.9  21 6.3  1 16.7  
 4 3.9  5 4.8  10 3.0  0 
 1 1.0  0 4 1.2  0 

%  
a National Institute of Allergy and Infectious Diseases Division of Microbiology and Infectious Diseases DMID
Adult Toxicity Table  

 
42 10% 2  

 

C208  C208 C209  2001  
      

 
102  

 
105  

 
102  105  

 
335  

 
335  

 
6  

 
6  

 98 96.1  100 95.2  69 67.6  68 64.8  305 91.0  144 43.0  5 83.3  3 50.0  
 36 35.3  27 25.7  21 20.6  12 11.4  61 18.2  31 9.3  2 33.3  0 

 30 29.4  21 20.0  15 14.7  11 10.5  57 17.0  21 6.3  1 16.7  0 
 24 23.5  12 11.4  7 6.9  6 5.7  44 13.1  16 4.8  1 16.7  0 
 21 20.6  24 22.9  13 12.7  10 9.5  41 12.2  23 6.9  0 0 

 23 22.5  29 27.6  9 8.8  13 12.4  55 16.4  10 3.0  0 0 
 17 16.7  13 12.4  0 0 28 8.4  0 0 0 

 11 10.8  10 9.5  5 4.9  2 1.9  24 7.2  11 3.3  0 0 

 13 12.7  12 11.4  7 6.9  9 8.6  23 6.9  11 3.3  0 0 

 12 11.8  13 12.4  4 3.9  8 7.6  26 7.8  11 3.3  0 0 
 10 9.8  8 7.6  2 2.0  3 2.9  13 3.9  3 0.9  0 0 

 9 8.8  8 7.6  1 1.0  0 19 5.7  3 0.9  0 0 
 12 11.8  11 10.5  2 2.0  4 3.8  12 3.6  2 0.6  0 0 

 6 5.9  13 12.4  4 3.9  9 8.6  15 4.5  6 1.8  1 16.7  0 
 6 5.9  12 11.4  3 2.9  2 1.9  24 7.2  8 2.4  1 16.7  0 

 0 0 0 0 1 0.3  0 4 66.7  1 16.7  
 0 2 1.9  0 1 1.0  4 1.2  0 3 50.0  0 

 1 1.0  3 2.9  0 1 1.0  4 1.2  0 2 33.3  1 16.7  
 4 3.9  2 1.9  0 0 13 3.9  0 2 33.3  0 

%  
 

C208 1 1.0%

6.9% 7/102 1.9% 2/105

Grade 372

 

C208 C209

91.0% 305/335 6.3% 21/335

4 2 1

 

2012 12 40

PBRER/PSUR 2017 3 5 2017

3 5 310 3

QT 41 14 13 11 8
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6 5

4

3

QT

 
 

 

C208 C208 C209 2001

Grade 372

 

C208  Stage 2 QT

 
 
7.R.3.2  

C208  Stage 2

 

 

C208 Stage 2 12.7% 10/79

3.7% 3/81

43 24 1

2

3 1

4 3 1

1 2

 

C209 6.9% 16/233 3

2 1 7

1 2 2

4 4

 

WHO 2014 2016 1,556 25,095

7.6% 119/1,556 18.2% 4.288/23,539

Review of available evidence on the use of bedaquiline for the treatment 

of multidrug-resistant tuberculosis: Data analysis report, Version 6, 2017  
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PBRER/PSUR 2017 3 5

 

 

43 C208 Stage 2  

 

 

C208 C209

C208 Stage 2

C208 Stage 2

 

 
   HIV BR   

 
a

 

a  

 
 a

  

 

1  54   
KM

PZA
terizidone 

 56  111  

2  33   KM EB TH
PZA  154 261 512 BR

 

3  18   CPFX CS EB
TH
PZA terizidone 

 196 252 444 BR
 

4  53   
KM EB TH

PZA
terizidone 

 196  724  

5  43   PZA
AMK CS TH PAS 

pre  
b  98  683  

6  63   PZA KM CS TH
  42  254  

7  51   EB PZA TH
KM   

  816  

8  36   EB PZA TH
KM  84 224 430  

9  36   
AMK

TH EB PZA
KM terizidone 

 54 98 1053  

10  30   
KM TH PAS PZA
EB MFLX AMK
CS CPFX AMPC/CVA 

 
 

 
  404  

 

11  24   

EB TH KM
PZA

capreomycin PAS
terizidone 

pre  
b  

 
  273 BR

 

12  36   EB PZA TH
KM   

  709  

13  35   KM CFPX EB TH
PZA  12   1048  

a b INH RFP 1
1  
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7.R.3.3 QT  

QT  

QT/QTc 6.2.5 C208 C209

2001 QTcF

44 QTc C208 C209

9 2.7% C209 1

QT   

45 2001 QTcF

4 1 QT Grade 172

BR  

QT QT

 
 

44  

 
C208  C208 C209

 2001  

102  105  335  6  

QTcF 
450ms 480ms  23 22.5%  7 6.7%  50 15% a  2 33.3%  
480ms 500ms  3 2.9%  1 1.0%  6 1.8% a  1 16.7%  
500ms  1 1.0%  0 2 0.6% a  1 16.7%  

QTcF  
30ms 60ms  52 52.5% b  33 32.7% c  136 41.5% d  4 66.7%  
60ms  10 10.1% b  4  4.0% c  19  5.8% d  0 

 
QT  3 2.9%  4 3.8%  9 2.7%  1 16.7%  

 1 1.0%  0 1 0.3%  0 
% a 334 b 99 c 101 d 328  

 
45 QT C208 C209  

 4  5 8  9 12  13 16  17 20  21 24  

 335  324  319  291  284  277  
QTcF 

450ms 480ms  15 4.5%  11 3.4%  6 1.9%  14 4.8%  12 4.2%  13 4.7%  
480ms 500ms  0 2 0.6%  2 0.6%  0 1 0.3%  2 0.7%  
500ms  0 0 0 1 0.3%  0 1 0.4%  

QTcF  
30ms 60ms  58 17.3%  43 13.3%  30 9.4%  34 11.7%  21 7.4%  46 16.6%  
60ms  1 0.3%  4 1.2%  4 1.3%  3 1.0%  3 1.1%  6 2.2%  

 105  100  98  74  71  66  
QTcF 

450ms 480ms  2 1.9%  1 1.0%  1 1.0%  3 4.1%  2 2.8%  1 1.5%  
480ms 500ms  0 0 0 0 1 1.4%  0 
500ms  0 0 0 0 0 0 

QTcF  
30ms 60ms  13 12.4%  14 14.0%  8 8.2%  7 9.5%  7 9.9%  10 15.2%  
60ms  1 1.0%  1 1.0%  1 1.0%  0 1 1.4%  0 

%        
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C208 C209 2001 QTcF

QTcF

QT

QT   

 

QT QT

 
 

7.R.3.4  
 

C208 Stage 1 Stage 2

8.8% 9/102 1.9% 2/105

3 3 1

 

C209 12.0% 28/233

 

C208 C209

46

Hy’s Law 73

2 C208 C209 1

BR  

2001 4 Grade 272 1

 
 

46 C208 C209  

 
 

1-4  
335  

5-8  
324  

9-12  
319  

13-16  
291  

17-20  
284  

21-24  
277  

 1 0.3  0 1 0.3  2 0.7  1 0.4  0 
 0 0 0 1 0.3  1 0.4  0 

 1 0.3  0 0 1 0.3  0 0 
 0 0 1 0.3  0 0 0 
 0 0 0 0 0 0 

ALT  3 0.9  1 0.3  1 0.3  2 0.7  0 0 
AST  3 0.9  3 0.9  3 0.9  4 1.4  1 0.4  0 

-
 0 1 0.3  0 0 0 0 

 2 0.6  1 0.3  1 0.3  1 0.3  0 3 1.1  
 2 0.6  0 0 0 0 0 
 0 1 0.3  2 0.6  2 0.7  0 3 1.1  

%  
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2012 12 28 2017 3 5

67 AST 17 ALT 16 13 10

5 4 -

3 2

1

1 C

 

30

28 2

30 3

3 AST

ALT

 

 
 

 

C208 Stage 1 Stage 2

C208 C209

 
 
7.R.4  

 

3 PZA

EB SM LVFX TH 5

PAS CS SM KM EVM

4 DLM  

WHO 5 DLM

 

M. tuberculosis ATP

DLM

C208 C209 2001 BR

DLM  
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DLM 2014

7.R.2 7.R.3

 
 

 
 
7.R.5  

 

7.R.2 7.R.3

 
 

 
 
7.R.6  

7.R.2 7.R.3

400 mg 1 1 2 200 mg 3

48  
 

 
 

 

 

CDE-102 C104

C208 Stage 2 C209

400 mg QD 2 200 mg TIW 48

22 6.R.3 C208 Stage 2

MIGT 83 125

95% 2.44 1.57, 

3.80 p<0.0001

Cox 24 78.8% 52/66

57.6% 38/66 7.1.1 C209 C208  

Stage 2 7.1.2  

400 mg

QD 2 200 mg TIW 48 22

WHO 4

 

2001

24

2001 BR

48 FAS 4
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24

7.2

C208 C209 24

400 mg 1 1 2

3 24 200 mg 3 48

2001 24

2001 24

 
 

 

7.R.2 7.R.3

18

 3   2015 24

2001 24

24

 
 
7.R.7  
7.R.7.1  

 
 

 

  

  

 24

120  

 1

4  
 

 

  

  

 QT  
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7.R.7.2 Responsible Access Program RAP  

RAP

 

RAP

 

 

 

 

 

 

 

 

 
 

 

RAP

 
 

 
 
8.  
8.1  

 
 
8.2 GCP  

CTD 5.3.5.2.3 GCP
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9. 1  
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2  
 

29 11 14  

 

 
 100 mg 

  

  

 29 4 25  

 

 

 
 

1.  

20 12 25 20 8  

 

1 7.R.1 7.R.2 

7.R.4 7.R.5 7.R.6 

 

 

 

1.1  
1 7.R.3 

QT  

 

 QT  
 QT QT

 
 

QT QT

 

 
QT

 

 C208  Stage 2 QTcF

1 9.9 ms 3.5 ms 24
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QTcF 15.7 ms 18

QTcF 6.2 ms 18  

 QT

 

 

QT QT

QT QT

QT

 

 
 

QT  

National 

Institute of Allergy and Infectious Disease  

 

 
 

  
 

 

 

Grade 3/4 ALT AST
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 C208 Stage 1 Stage 2

3 3

1 7.R.3.4  

 C208 Stage 1 Stage 2

ALT AST 19.8% 20/101

45.5% 46/101 5.8% 6/104 33.7% 35/104

Grade 3/ 4 5.0% 5/101

6.9% 7/101 1.0% 1/104 0%  

 2001 6

4 Grade 2 1

Grade 3 ALT 2 Grade 1 Grade 2

AST 1 2  

 

1.2  
1 7.R.7 

 

  

  

 QT  

  

 

 

 

47

48

49

50  
 

47  

 
   

QT  
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48  

  
 

 
a  

 

 
Responsible Access Program RAP

 
 

 
a  TMC207TBC2001 100 mg  

 

 

49  

  
  
  

 
1 48  

120
 

  
 QT  
 
  

50 TMC207TBC2001  

 
24

M2  
  
 10  

 
TMC207TBC2001

 
  

 

2.  

10

 

 

 

 

 

 

 

 

 

2 1 1 400 mg 1 1

3 24 3 1 200 mg 3 48
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1.  

2. 
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ALP Alkaline phosphatase  
ALT Alanine aminotransferase  
AMK Amikacin  
AST Aspartate aminotransferase  

AUC Area under the plasma concentration-time 
curve  

AUCinf 
Area under the plasma concentration-time 
curve extrapolated to infinite time  

AUClast 
 

Area under the concentration-time curve from 
0 to the last quantifiable 
time 

0
 

AUC0-t 
Area under the plasma concentration-time 
curve from 0 to t hours 

0 t
 

ATP Adenosine 5’-triphosphate 5’-  
BCRP Breast cancer resistance protein  
BDQ Bedaquiline  
BID bis in die 1 2  
BIW  1 2  
BR Background Regimen  
C0 Predose concentration  
CFU Colony forming unit  
Cmax Maximum plasma concentration  
Cmin Minimum concentration  
Css,avr Average steady-state concentration  
Ct Plasma concentration at t hours postdose t  
CFZ Clofazimine  
CL Clearance  
CLSI Clinical and laboratory standards institute    
CPK Creatine phosphokinase  
CS Cycloserine  
DLM Delamanid  
EB Ethambutol   

efflux  Basal-to-apical versus apical-to-basal ratio 
 

EVM Enviomycin   
HP-β-CD Hydroxypropyl-β-cyclodextrin -β-  
IC50 50% inhibitory concentration 50%  
INH Isoniazid  
ITT Intention to treat  
KM Kanamycin  
LVFX Levofloxacin  
MATE Multidrug and toxin extrusion protein  
MCV Mean corpuscular volume  
MFX Moxifloxacin  
MIC Minimum inhibitory concentration  
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MIC90 
Minimum inhibitory concentration to inhibit 
the growth of 90% of isolates 90%  

MPS Monocytic Phagocytic system   
MRP Multidrug resistance-associated protein  
M. smegmatis Mycobacterium smegmatis  
M. 
tuberculosis Mycobacterium tuberculosis  

OAT Organic anion transporter  
OATP Organic anion transporting polypeptide  
OCT Organic cation transporter  
PAS Para aminosalicylic acid  
P-gp P-glycoprotein P  
PK Pharmacokinetics  
PPK Population pharmacokinetics  
PZA Pyrazinamide  
QD quaque die 1 1  

QTcF QT interval corrected for heart rate using 
Fridericia’s formula Fridericia QT  

RAP Responsible Access Program  
RES Reserpine  
RFP Rifampicin  
SM Streptomycin  
tmax Time to maximum plasma concentration  
t1/2 Estimate of the terminal elimination half-life  
TH Ethionamide  
TIW Three times per week 1 3  
UGT Uridine diphosphate glucuronosyltransferase  
Vd Volume of distribution  
VER Verapamil Hydrochloride  
WHO World Health Organization  
C208   TMC207-TiDP13-C208  
C209   TMC207-TiDP13-C209  
2001   TMC207TBC2001  

    
   

 
 

 

 
 1

1
 

  100 mg 
   

   
 


