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ERLOBLEEDEVRARE BICH ERA RS
NFHBFEADZEEIFZLIHREE (B)
EXo 7059 UGG
% F MR g %

1. EEREOBERIZDONT
WH XN | x4 BT axt U RS

TCEHRHS | G4 - 7T v 7 ABE 400mg

EEY S A 2 Y SE ey O

HEELY | AR - IR DI R s

HENE | DhE - DR WSR3 7 v o SRR R O 2 AR RS 2
(MDR-TB)

WIE © ZANMMIERER: [ Y =aF vike RIUREY 7
7 BT AT D REZ B & A O JESIE &35 ]

Mk - H& 1[8] 400mg % 1 H 1 [B[f% 085

Bhag - DR | 72 L,

k- &AL
DELENE (A
A ENIES)

kS

2. BEERNRICEBITHAERLOMLEMIZDOLNT
% 63 M= OB EWARKGRE - BEIc/ ERTSE (BfMT7HESHIRH) 1Tk
W, BIRD E B0 EE EOVEMEOFEAEIZGE Y3 5 & LT,

3. NHBFEORAMEIZDONT
R R LT, KMPGEOZ LI ONWTLUTO LB FHALTND,

o EXTTuIY UMM (LIT. TARED 13, WHO A R T A 2B 5L AlmE
FtifERZ C R DIE L A (6 A BPaLMVL Y A > 9 B H BLMZPL 2 AV 9 h
ATHEIBFHL Y A RN 18~20 B HRML U A V) OBRER L S TBY ., A0
PERFERZ IR T DIRROFL E 72 D 3AITH D LB 2 TV D (BIRO 3 AR p.140) ,

D REZF Y > Pretomanid, U3V U REOEF V7 oW o R, 7238, Pretomanid (X450 7 4 12 A BAE,
AFTITRARTH 5,
D REXY IRV Y R BRI RO UEBEROEY T VIR

1
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o FRO 4 FHEHOL YA TARELMH LI & & OZAIMMEMfERIC 9 880>
W, ENADOERIERRZRTA RTA -, i@’%ﬁﬁé%#&ﬁﬁM%ﬁ%&
L 7SR IRERIR O A 2 7 F U v A (RIRRDARZERR p.128~136) ZHiE R D &
FIMHPERREEZ IR U CAREDOFNEIIIFRF CX 5, F7o, AKOGREE &I AT
b%hf(%%@ﬁ%ﬁ%pm~ﬂ)#ﬁi’ﬂﬁéﬁ%@m%¢ilmﬂfk%ﬁ
EWIRRO by (BRI p.136) Z D, BANEBRFEIZBOTHAEA
B L FRROGINENHIFTE D,

o ZEMEIZONT, BIROME R p.136~138 D LBV | ZAIMPEMIFEEEZ 9 D A
DR - &, BUKRORRE - RIS 2 HE - HEEFE—TH D . ZAMMHNRE
BRE ZXG L LIRNRRRBRE O LIBMORZEMEY A7 ITRBO LN TNRNT &
2B BEAGROLIRE - W & AR OB e 2 2t iR & Fhad 5 2 & T, REDOZ 2T
HEHETH D,

PR OB B AR - WIEMERA RS LT, TRAER#) 13, S EoB]
HESCTHY | SHMMMEIREICG T 5 AEOE L, EFEE LAMTHY | o
FERFATRE &IN5,

4. Bie - MRRUVAE - AEFOLRBORHMEICDONT
)

(1 BE - HEIZDOLNVT
HEAIZOWTIE, LTO L DICHET 5 Z LAY Mt SEITs 25,

_l_
%
2IEE -

[heE - 3R] (EENEICEET 55055 O Bk

3 i~ 1 L)
EX 7 axY L B E
(3 hesIiE)

ZAHENT RS

[FXEDZ 4 I DNT]

AEAEFICFER L7 RIS & . ZHIMMHERREAZ R 2 ARIEO A MEILH ATRE
Ex5H (3. [AMBFEOZLMEICONT) ZR) Z&0b, ERROLBVRETDHZ &N
W) & L7z,

(2) A - AEICDWT

ML - AEICOWTIE, UTOXDICHRET D Z &%Y &L MiT=sidBE 2 5,

[%%-%%1@?@%-%Lﬁém > DI
WE., RAZEES Y 7eXdH 02 LT, 1H400mg 2 1 A 1[EFEOFST 5,
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(it - HEICBEET 21ER] (EENEICEET 5850 O 8
(S AN FEEZ)
AROERIZH Tz TE, TEEORBRELZP 2D, JFAlE L THOFHEZIE L R
Ak 2 (M) 268 L, 28 3 2 BEFOHURMEIE 3 AL EICAR %
ERELTOHT D Z &,
[G%E D24z
LUFOBEBENG, RO EBVERET H 2 & mY) &l Lz,
o ARHEFICEHE LIRSS E . ZAIMMEMREEZ I 2 AREDOH ML AT HE
EFZ2D (3. [AMBFEOZLMHEICONT) BR) Z &
. %ﬂ%%'%%i ARIEOBEAROZNEE - hRICHB T 2L - HE LR —Th Y | #sHt
PREER % OE NS Ol SRR 2 W TR EFi- 2B b Tuninz &
. &ﬁﬁé%ﬁ&@@ﬁukwfi\Wﬁﬁ@%ﬁﬁ%%<k@\@§@%ﬁ?élk
ﬁﬁ@énk@ﬁwﬁﬁﬁ%%ﬁﬁﬁé’&ﬁﬁ%?%é*&ﬁ% Mk - HEICE
HELHEEE LT, FRRoEEMEZRET LI ENHEIITHLZ L

5. BEENRICRIBLLHEAREREFOLEMIZIONT

(1) BERNARICODVWTCHEBATERNDIET VR FEIXERFRAEENTELTLNS A
DEHEEICDINT

MiateEir, EENRICBE L TRZEL TS ET v A I S L,

(2) £& (1) CTEHREREAEEATELTWSESIE. BE L INHFERERES
BIZDULT

IEEFNA

(3) Zith, EERFTFRICEITHABERIZDONT
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(RATER)
AFE (IV-203) RAREEFRICHT SEXRRE
AFE % 63 AERLODEENDEVRARE - BILNERFRE (FM7HE5A9R8) &
#4-2 (#)



ks

EF L OB B DBV RKRE - B R R
DHBHEOHBIEIFEEERR

EX S T0FY T UGG
% Fil it 14 ifi #5 4%

1. EEABTOFRIZDOINT

TP XN
7o 3,

—ix4  EFXR T T m R UM (Moxifloxacin Hydrochloride)

W74« 7|y 7 ABE 400mg

e AN e VIT S el S

HEAEA,

HAHEZ « FERGZIEDURR R IE 72

PEHRNE

BIRE - DR

ISR B2 7w Yo R TR D 22 A

k%

MiE - =

18] 400mg % 1 H 1 [Bf&O#& 5

BHHE - AR K
OHiE - =
IDANOE3=clp|
& (AZEN

)

i

5L,

GESs

2. EERNRICEBTHAERLOBEMIZDOLNT

5 63 [AlEHR_EDOMIEMED @ WATREREE - WIS/ R (7457 9 H)
IZBWT, BE 42 D LB IS LTz,
<https://www.mhlw.go.jp/stf/shingi2/0000198856 00040.htmI>

ks, TR IS G W v 4 — AR LT\ 5 2016 4F~2023 4F
(TR G S N S AIMPEN SR EEBIIU T O LB TH D (F15 43.5 N)
(RIS A N T IS /AT SERT, 5 e o Z —4F8 <https:/jata-
ekigaku.jp/nenpou/> ({EZESTHR 1) ],

Z AR i 2 B A
2023 4 35
2022 4 26
2021 4 41
2020 4 46
2019 4 44
2018 4 55
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2017 £

52

2016 £

49

3. BRKFEOGHEDARIKRFIZDOWNT
(1) BXHF6 HEDAZKTRUHARKTOEEIZDOINT

1) XKH

RIRE - R

ik - &

AREH (F21
KEIZB T B3
DA )

{5 Eid7e L (AEFEAH 1202546 A 16 H)
ARENTWRWELE S /LT, WHO T3 o g bk ikl
ZRET A0, JRBREK L LT MFLX Z8EERAE L7 2 L
DM, BIETIEBTRE 2175 Ty,

2) wE

Zhie - Zh R

ik - H&E

HKEBAEH (72
FEENZ BT S B %
DA )

{5 Eid7e L (AEFEAH 1202546 A 16 H)
AKRENTWRWELE : N Ltkid, WHO &0 if KRB
BRIET A0, JRBREKE LT MFLX Z8ERME L7 2 2
HAHD, HETIERRIEZIT > TR0,

3) Jh[E

Zhie - Zh

Mk - A&

AREH (720
MENC BT 5 BHSE
DA )

GRS

AR L (FHAEFEAHR 1202546 A 16 H)

AL STV © S L%, WHO 300 bk 3B
HRET A0, IREREKE L C MFLX Z#8ERE L2 i
bR, BHTIHEBREZIT- TR,
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4) {L[H

e - R

ik - &

AKRER (F21
(LENC B 2 B3
DA )

= AR L GRESHH 1202546 H 16 H)
KBS TWARWEH - X = uhid, WHO S g ER kBR
BRET D0, BRI E L C MFLX Z8ERE L2 2 i
bHoOHN, BAETIZRFRREZIT > TWhiawy,

5) JnE

Zhie - Zh R

ik - HE&

KRAEH (721013
MENC BT 5 B %
DA )

{5 Eid7e L (AEFEAH 1202546 A 16 H)
KBS TWRWEH - X = uid, WHO S O g ER RBR
BRET A0, JRBREKE LT MFLX Z8ERME L7 2 2
HAHD, AETIERRHZ1T > TR0,

6) ZM

Zhie - Zh

Mk - A&

AREH (720
SN F1T 2 B 3
DA )

(RS AR L (FIEEAH 1202546 7 16 H)
GRS VTV ZRWERE - S =Lk E, WHO FE O R R
EXIET D720, 1RBRIEE LT MFLX & MEREE L 72 2 &1
oD, BALTIZBIE AT > Ty,

(2) BRXF6HETOFEEMERKRICONT

1) KE

A RTA 4 [A] WHO consolidated guidelines on tuberculosis (2025) (42 3Ci#k

2)

[B] Treatment of drug-resistant tuberculosis. An official
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ATS/CDC/ERS/IDSA clinical practice guideline (2019) (ZEEEE L
ik 2)

[C] Updates on the treatment of drug-susceptible and drug-resistant
tuberculosis. An official ATS/CDC/ERS/IDSA clinical practice
guideline (2024) {EZECHK 3)

ZhEE « ZhiR

(E7213%h8E - 2D
RIZEEO H 5 FL
L 1E T

[A] WHO consolidated guidelines on tuberculosis (2025)
1) HEFEZMEREEZ (DS-TB) DR
2) FEAMPEREZ (DR-TB) DinfE U
[B] An official ATS/CDC/ERS/IDSA clinical practice guideline (2019)
o ZAIMPEREZ (MDR-TB)
[C] An official ATS/CDC/ERS/IDSA clinical practice guideline, updates
(2024)
s A Y=7YF (INH) &ttt V77 ey (RFP) @ik
i %
* RFPIMPE, 71 A v/ v Rl (FQ) S MEREL

ML - HE

(7213 - A
=IZBED & HEL
L 1E PIT)

[A] WHO operational handbook on tuberculosis (2025) ({2 3k
4)
1) DS-TB DRk
o 4% ALY AT X HDS-TBOIEIE
400mg/H . 17 W5 (INH, V 7 7~ F o (RPT) . MFLX
KIOEZ7YF I K (PZA) THEL S5 2HPMZ/2HPM LY
A V)
2) DR-TB D&k
e 65 H LA T L LHDR-TBDIEE
400mg1 A 18], 26 @MFE ("¥*) > (BDQ), 7L |k
~=K., VXYV K (LZD) X OXMFLX /5 7¢% BPaLM L
A ]
e 9y HLY AL (BDQ (64 A¥E), LAT7uxH
(LVFX) XIEMFLX, =FA4FI K (TH), =¥ T h—)L
(EB). BHEINH, PZAR NV 77 Vv (CFZ) b7
2 TR0 s (el D4 » H R %IEBDQZ2 4 A |
LVFX/MFLX. CFZ. EBX U'PZA% 5% AR ).
XIIBDQ. LZD. MFLX} U'PZA (BLMZ) D93 H LA

PIARMZERACRT D THREIZ, Ty 7uXx9dr (MFLX) © [ZAIMMMR) (o 2 HICREET 5
HREROHA FTA L ORBANRERT, 72, 15 @) ZEUTHEBREOBIET A T A o ~OieHIR
D AZGE LA RTA OO & 7o > T2 BERRER (15 (1) BIERCEGER, EYEhnERR%E o
NFFHLE LTOHERIR] KOAKX « TF YA (15 (2) Peer-reviewed
journal DFRFL, A X « T U A HOHERDL ) IOV TIE, FoETFT U AD R LIS A G L 7=,

4
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]
o LVEHOLY AL "z} ADR-TBDOIGE

[B] An
(2019)

[C] An official ATS/CDC/ERS/IDSA clinical practice guideline,
updates (2024)
o INHEZME, RFPESZIERGE (DS-TB) DIGHE
(2HPMZ/2HPM L ¥ % )

o RFPIittE, FQECZMA EE (RR-TB) DOiEHE (BPaLM L 2 XA

400mg 1 H 1[8] (L ¥ A2 K 53 (R 24kg T D standard
dose), MDYV X7 P& D GG RWT, Y AEAEM .
WA B SO OB I LV IRE SR TAEESND, &
2 WIHE L~V O BEFM M O a i mA E (RE 30~ <
36kg T 400 X |3 600mg, 36~ <46kg T 600mg, 46~ <56kg
T 600 XX 800mg, 56kg LL T 800mg)
(B LYV EHO LY A TOHFERUZ ISV T MFLX & LVFX
® FQ X, BDQ XN LZD & ILIZA[EEZR[RY . 4 VL EOPFH L
VANCEDDLZEBHERENR TS (15 (4) (4) AT
WEDZIEAA BT A ~OFE#ikit] © WHO A F7 A~
(2025))
official ATS/CDC/ERS/IDSA clinical practice guideline

AT 400mg %% O I FEIRN RS (A7 af v

(OFLX) MitPEE Td W . LVFX X%k MFLX D fx/NEF L
PIE (MIC) > 5 i B 52N O se AR IS B8 5 [ BEPEAS
TEINDYE. 25 WIFRINA R DEEIZ 600~800mg)

400mg/H . 17 M5

)

400mg/ H . 26 W5

A RT7A DR
WFR

[A] WHO consolidated guidelines on tuberculosis (2025)
1) DS-TBIZxt§ %2HPMZ/2HPM 4 HL YV A 2
Dorman SE et al., N Engl ] Med 2021;384:1705-1718 (DS-TBIZE4
FTOXRTH D720, 15 (1) BIERACHBGERR, Yo
DEFFwLE L TOMERI TIIATEH)
2) DR-TBIZ%}3 % BPaLM 6 % H LT A >
Nyang’wa B-T et al., N Engl ] Med 2022;387:2331-2343 (ZEHEL
gk 7) (0
(1) HESEOARHLIZ . AGHSLD TB-PRACTECAL R DT — % 2350k
SNTWDA, GIAXHERE L TRRSNL TR,
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3) DR-TBIZXIT 2 7TAIZMEHT 29 v AL A
Ndjeka N et al., Lancet Infect Dis. 2022;22:1042-1051 ({=3£3CHk
5)

4) DR-TB IZXf3 % BDQ. LZD. MFLX K U'PZA 757259 » A
LY Ay (BLMZ LY A Y)

Guglielmetti L et al., N Engl J Med 2025;392:468-482 (ZZ%2E STk
10)

5) DR-TBIZ¥T 5LV EHoOLI A
Ahmad N et al., Lancet 2018;392:821-834 (ZEEEE L 3)
Ahuja SD et al., PLoS Med 2012:9:¢1001300 (£i> 3 3Ciik 6)

[B] An official ATS/CDC/ERS/IDSA clinical practice guideline

(2019)

1) MDR-TBIZX}F % FH# L A . Ahmad N et al., Lancet
2018;392:821-834 (FEEICHK3)

2) MDR-TBIZXI4%59~12% H L’ A : NunnJ etal., N EnglJ
Med 2019;380:1201-1213 (ZEEZECHR11)

3) INHiiE (INH-R) #E#ZICxd4 564 H L2’ X : Fregonese F
et al., Lancet Respir Med 2018;6:265-275

[C] An official ATS/CDC/ERS/IDSA clinical practice guideline,

updates (2024)

1) DS-TBIZxf9 %52HPMZ/2HPM 4% H '3’ A >~ : Dorman SE et
al., N Engl J Med 2021;384:1705-1708

2) RR-TBIZXI¥ HBPaLM 64 H L' 4 o : Nyang’wa B-Tetal., N
Engl J Med 2022;387:2331-2343 (B ECHRT)

GESs

2) JEE

A RTA 4 [A]~[C] kK[H & Rk

[D] European Union Standards for Tuberculosis Care-2017 update
(BEECHR 4)

[E] National Institute for Health and Care Excellence (NICE)

guideline Tuberculosis (2024) ({2 3CHik 7)

ZhHE - ZhR [A]~[C] KEIZFI T

(¥ 7213%h1E - % | [D] European Union Standards for Tuberculosis Care-2017 update
RICEED B 5 7 %Al PER A% (MDR-TB)
E ) [E] National Institute for Health and Care Excellence (NICE)
guideline Tuberculosis (2024)

FLlliZe U (Bt T2 DR Pl & 72 o ToREIE R E IR 5.
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JFBREE P 2 DAL T COIREMKGE ORINL & L CORE N H 5,
HWISAMERHTH Y . WFEOFEITHES W, BEORE
BAEANRMLEL I TWD)

Mk - A&

(72T HE - H
BICEEODH H I
L TE PIT)

[A]~[C] KENZF T
[D] European Union Standards for Tuberculosis Care-2017 update
BRIND A BF A~ (2017) Tid, LFED2 LY X PRI S4T

WA 2N, MFLX O - HEICET B30T,

1) JEGIZED20~24% HL v A SHIDEHEE) :
PZA DAL 1AL B2 1AL CHH 24, ZhT
SANZTERFIED A 53R (MFLX 1E A I25355)

Table. World Health Organization classification of anti-tuberculosis drugs [23)

Group Drugs Abbreviation
Levofloxacin Lfx

A. Fluoroquinolones Moxifloxacin Mfx
Gatifloxacin Gfx
Amikacin Am
Capreomycin Cm

B. Second-line injectables R
Kanamycin Km
(Streptomycin’) (S)

Ethionamide/ Prothionamide Eto/Pto
Cycloserine/Terizidone Cs/Trd
C. Othe re second-line agent
er core sec neagents | oo olid Lzd
Clofazimine Cfz
Pyrazinamide 4
D1 Ethambutol E
High-dose isoniazid H (high-dose)
02 Bedaquiline Bdq
D. Add-on agents (not part of the Delamamid Dim
core MDR-TB regime) p-aminosalicylic acid PAS
Imipenem-cilastatin Ipm
03 Meropenem Mpm
Amoxicillin-clavulanate | Amx-Clv
(Thioacetazone?) m

725, MDR-TB |

TkE 2 FEHNEPUESENEN 0 FEI . 2018 4T
WHO 2538 H 317~ important rapid communication document,

“Key changes to treatment of multidrug- and rifampicin-resistant
WCHEL T, FTRIEFE I TS (Migliori GB et
al., Eur Respir J 2018; 52: 1801617, =¥k 8), WHO 1A K7
A > (2025) OHESENAREELE BFELETH D,

tuberculosis”

TABLE 1 Grouping of medicines recommended for use in longer multidrug-resistant
tuberculosis regimens

Oroup Abbreviation
A Lin/Méx
Bdq
L2a
B Ctz
Ce/Trd
c E
Dt
1pen -Cln/Mpe
Am )
£
PA

2) WHO (2016) O#ERES 29~125 HEMEL A &~
BRINDHA T A (BLEELHK4) TERINLTW5H WHO H
A4 K< A4 > (2016, Falzon D et al., Eur Respir J 2017: 49: 1602308)
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[E] National Institute for Health and Care Excellence (NICE)
guideline Tuberculosis (2024)
FLER L

TIE MFLX @ BAREY 22 H¥E < HEIFI RS TR,

A RTA4 DR
WFs

[A]~[C] KEEFRIL

[D] European Union Standards for Tuberculosis Care-2017 update
UUTFDHTA RTA BRI TWD R, [ERIOERKHAERC A Z 7
T U AORRRIZGI ST,

1)

2)

20~24n AL A
World Health Organization. Compendium of WHO guidelines and
associated standards: ensuring optimum delivery of the cascade of
care for patients with tuberculosis. Geneva: World Health
Organization; 2017
World Health Organization. WHO treatment guidelines for drug-
resistant tuberculosis: 2016 update. Geneva: World Health
Organization; 2016.

9O~12% HEHEL A v
World Health Organization. Compendium of WHO guidelines and
associated standards: ensuring optimum delivery of the cascade of
care for patients with tuberculosis. Geneva: World Health
Organization; 2017.
Falzon D et al., World Health Organization treatment guidelines for
drug-resistant tuberculosis, 2016 update. Eur Respir J. 2017; 49:
1602308
Caminero JA et al., Proposal for a standardised treatment regimen
to manage pre- and extensively drug-resistant tuberculosis cases. Eur

Respir J. 2017;50:1700648

GESs

3) ME

HA RTA4 4%

HE LR T (NICE HA K74 LIk

Zhie - ZhiR
(E713%hee - 2
RIZE#EO H 5L
B IT)

ik - HE
(F723HE--H
=HICEHEOH B
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T

A RTA DR
PLFm

GESs

4) {L[H

HA RTA4 4%

HE LR T (NICE HA K74 LIk

ZhEE - ZhiR
(E713%hee - 2
RIZEEO H 5 FL
L TE PIT)

Mk - HE
(7213 - A
=IZEEDOH HEE
#9517

A RTA4 DR
WFs

kel

5) IE

TA KT A 4

ZhEE « ZhiR
(E713%hee - 2
RIZBEAEDOH 570
¢ 581 )

[A]~[C] KEEFRIL
[D] Canadian Tuberculosis Standards,8th edition (2022) (ZEEEL
Mk 5. A=3E3CHR9)

MDR-TB **

() Y43 A KF 4 > D “Chapter 5: Treatment of tuberculosis disease”
(Johnston JC et al., Can J Resp Crit Care Sleep Med 2022;6 (S1):66-76, 1

FELWR9) ITBNT, LLFVRESN TN D,

e DS-TBIZ*® L CFQ (MFLX, LVFX) #Mirst-lineZ&7] (INH,
RFP, PZA, EB) T7¢< . first-line$&AI 3 @IE M CTHEM T Znu
L ORI L 725,

. MFLX, RPT, INHKUPZAD4%H H LT A AZDWTIE, WHO
Global TB Programme Guidelines Development Group |3 FE #Ef4J6 » H
LOAORBFE LTHFLIE DD, IRET 1 7T LT
ANTHEMIERNT 272D, BR57 7 ML T—2N0
PEEE LTWD,

e —J5. INHM# (INH-R) K OMDR-TBIZx L CTid, FQIFiAH L
VA OPEEMEMNT TS,

¥ 72, “Chapter 8: Drug-resistant tuberculosis”

(Brode SK et al., Can J Resp
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Crit Care Sleep Med 2022:6 (S1):109-128, ZEEECHR 5) (ZHBW T, LA F

DRI TVND,

*  MDR-TBIA#DGroup AFEANZ, LVFXSUFIMFLX DWW 4>,
BDQAULZDN G END Z &

®* INH-R-TBIZKT %64 HL P A NZEWT, RFP, EBKXUPZA
EOFTAFQE LT, LVFXAHFE LW Z & (IF&EME ) OQTHH
FRIE R~ DR/ NS N ®)

ML - &
(7 THE - A
EIZBED B HEL
#9551 )

[A]~[C] KEEFRIL
[D] Canadian Tuberculosis Standards,8th edition (2022)
AR : 400mg/ H . #% 085 T ERIRN & 5-

10~15mg/ke/ H (B K 400mg) & 0 XUITEIRNIE S

ANV

A RT7A DR
s

[A]~[C] KE &R T

[D] : Canadian Tuberculosis Standards,8th edition (2022)

1) MDR-TBIZ %% FEHNEIR

e Ahmad N et al., Lancet 2018;392:821-834 (S E Rk 3)

ZDEN, UTOHA T4 BERENTND,

*  World Health Organization. WHO Operational Handbook on
Tuberculosis. 2020. chap Module 4: treatment - drug-resistant
tuberculosis treatment. Geneva, Switzerland.

*  Nahid P et al. , Treatment of Drug-Resistant Tuberculosis. An Official
ATS/CDC/ERS/IDSA Clinical Practice Guideline. Am J Respir Crit
Care Med. 2019;200(10):e93—¢142 (ZEEE iR 2)

e
6) M
HA RT7A4 4 [A] KEEFRT

[B] Australian recommendations for the Management of Drug-
Resistant Tuberculosis, 2023 (ZEE R 6)

Zhie - ZhiR
(E713%hee - 2
RIZBEAEDOH 570
¢ 581 )

[A] KEEFT
[B] Australian recommendations for the Management of Drug-
Resistant Tuberculosis, 2023
1) MDR-TB (1. E2)
(3 1)DS-TB 2B L T, FE® “Queensland Health Treatment of tuberculosis

in adults and children Guideline Version 4.0 September 2023” T X, Drug
susceptible pulmonary TB (25§92 1E#ERJ% 1% 2HRZ [E]/4HR T&H ¥ . MFLX
R RPT Z&de 4 % H LY %2 (QHPMZ2HPM)IZ, WHO HA KT A

(2022) DOHELEL E . Y4 7% Queensland Health guideline @ TB Expert Advisory
Committee 1X, FISh 72 <HEH &2 D TiEe < JEF Z L 1Z, TBIGH M

10
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ELOFERERTCEBINDIANE] LOFEEIT- TN,
(3 2) INH OAIZEPMEORZIZRIT 25 6 # A LY X 280 T RFP,
EB X NPZA L2 FQ & LTIE, LVFX BIFFE LW & INTW3H,

Mk - &
(7213 - A
=IZEEDOH HEE
A 5 )

[A] KEEFT

[B] Australian recommendations for the Management of Drug-
Resistant Tuberculosis, 2023

BEA : 400mg/H (e LT 600~800mg)

/DR 10~15mg/ke/ H

A RTA4 DR
WFs

[A] KEE[FIC

[B] Australian recommendations for the Management of Drug-

Resistant Tuberculosis, 2023

1)BPaLM 6 » HL T A

* Nyang’wa B-T et al., N Engl ] Med 2022;387:2331-2343 (EEEE
SCHERT)

oD LA ANTHONTIE, BLFD WHO WA FI A4 U ERZRS N

Tn5,

*  World Health Organization. WHO Operational Handbook on
Tuberculosis. 2022 update.

Module 4: treatment - drug-resistant

tuberculosis treatment. Geneva, Switzerland.

4. REARICOVWTEFRAITERR L BN ERREABRBIEICONT

EHIBEIZE LT, REMTERL-EX 7axH 20 (MFLX) OKRER
%, BN 208 U T < RBICFEHE T~ & BB AR L/, Z4UE T, “Global
Alliance for TB Drug Development” % D ZARIH%RE S 3238 U 72 B R EBR ~ O 1R BRIE ML 5
ZATOREWNTAT->TRY | BET 2HARBROAE T [5. BHENEITIRDE
NI DTSR « IEZFITONWT, (1) EEA bR, KBRS D AE
& L COWMEIRDL) OHEICEHET D,

5. BEERNARICEZRIERNNOARIH - HEZH(ICDOULNT
(1) EEAELLEEREER., EMIHEABREFOLARAENXE L TOHEKR

<OCHRDORRFE TR (SR ARSI BRsRia AL, SCHR « i 55 O 13 E HL R O BERS

>

1) EEREER X, PubMed TLL T OMBRAUC L A kiR 23 L, i &7 38
e 5 A BEEE SR 7~11 TH o 7=,
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557 : ("clinical study" OR "clinical trial") AND ("drug-resistant” OR "rifampicin-resistant" OR
"rifampin-resistant” OR "isoniazid-resistant" OR "multidrug-resistant" OR "multi-drug
resistant” OR "extensively multidrug resistant" OR "extensively multi-drug resistant") AND

("tuberculosis" AND "moxifloxacin")

MR FEMA 2025454 A 22 H

WHO 7714 K7 A > (2025) mH#ELET 5 ZAIMHEREEE (MDR-TB) DR L A

DL, EFvTaFH Y (MFLX) AT U2 0%, BLFD 4o

Th D,

e 6% ABPaLML ¥ A [fR{ill=t5 > X : TB-PRACTECALiE: (FEHY
EICERT, AR EFERME16~22H) )

e 9y HBLMZL U Ay URILT T > R : endTBakBt (B E K10,
[@22~29H) ]

o 9y AHEMEL Y AL (THIOFH., BIl—=EvF X . STREAMRER (FHE
ECHK11, [F29~35H) )

o 18201 ARMILI A

ZDHL, WHO A RT7A4 N8BT 5 18~20 # HEHIL X OHESHR AL
I%. Individual patient data (IPD) IZx{9 5 A X7 F U X (HEEIER 3 %)
THDHID, TNHIZOWTIE 5. (2)  Peer-reviewed journal DFRFE, A & -
7T U R EOREIRDL OHETHFHIRT D,

WHO 4 K7 A > (2025) TlE. 9 » AEMEL Y 2 (BDQ6 » H¥EETe)
DOFINZIBNT 1 R0k Am = BLEME ((RFESTERS) bolH I TWD, FQ
M4 % 73 & C & 5 MDR/RR-TB FBRZIZX LTC9 » HERAO LY A DM % X
DEWO 18 » ALY AL LD BT HEEDORME SN IROWE ThH
% Z 2z, STREAM RBR T 9~11 » HEML VA icBWTid, B &
® MFLX ({KE 33kg AJiild 400mg/ H | 33~50kg C 600mg/ H , 50kg ## T 800mg/
H) DMEHINTWD— 5T, Y@l 228 Tl MFLX 10~15mg/kg/H (K
1 HH& 400mg) NMEH N TEY, HiE - HEOZBZIZBWTEERERE
EZONI=OT, Bt Lz (R{eZERME 35~39 H),

ek, BEREESHNS X, BDQ & £/ 3 Al (MFLX, 'L h~= K, PZA)
Z MDR-TB & & & CTheat L 7o ik, ZEECHR 9 12 BDQ %5 BPaMZ L ¥
A% RR-TB IZxF L CTHRETL7ZRERTH Y . EFED 4 LU A > OHELEARHLIC
B L2V, MFLX 27 L h~= FRKTPZA X°, BDQ & /] L7=ED
BETEMEEZ R TEwmE LT, e L7 (A 39~49 H),

7. FEANEEZMEREEE (DS-TB) BEZX5E LT MFLX 28T L UV A V&
At L7 O Ciikid, WHO A R4 VETHIHESNTWD o0, 4
[l OBLE G TILARWT-d, Ratdk s L=,

D DOEEKR SO EBEEZ TIX. ClinicalTrial.gov T “Condition/disease:
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2)

3)

Tuberculosis” AND “Intervention/Treatment: Moxifloxacin” CHiZE & L7~ 67 iR ¢
R L. Fla T N ERARERER DM 2 W DR L7,

HEWENREIT, 7 X1 v 7 AFE 400mg DO FIEAGEEE (2005 4£) (2B W TENS
DREZDEH O TRHMIi STV D (RAEFERME 50~52 H) 7-%, SRlIOMER
fRIZ BT, @E%EEA%EXT%%Q: L 7= 3B RERBR O FEH 72 B 1 3R & 720,
MDR-TB EEH 2T 23 EREICRET 2 k& LCid, LFTOMRBRITLD
DR-TB 351281 5 MFLX O 3EWEhREI(ZBEJ 5 SCHkFR 52 2 PubMed T35 L .
i Z 4072 103 R BT 4 R0 SCHR (3ESCHR 10~13) %, MDR-TB & B
MAEZE LR L7 ([F] 52~60 H),

5% 70 : moxifloxacin AND ("drug-resistant" OR "rifampicin-resistant” OR "rifampin-resistant” OR
"isoniazid-resistant” OR  "multidrug-resistant” OR  "multi-drug  resistant" OR
"extensively multidrug resistant” OR "extensively multi-drug resistant") AND (tuberculosis)
AND ("pharmacokinetics” OR "plasma concentration” OR "blood concentration" OR

"exposure" OR "plasma level" OR "disposition" OR "clinical pharmacology")

MERFEMA 202545 A 13 H

Peloquin CAS 2 X 5, Wi EE BT HLVFX, H#F7aFxH v

(GFLX) &UMFLX@%!%‘Q%@J,& (PopPK) fifetfr DAF7E ({R2E3C

BR10, ARARZERMFE52~53H)

. Zvada SP5IZ X%, MFLX 400mg? A %4 2 fAUC.24/MICE T DI B
PEEERMER (PTA) ZIEAZICMET L7oifge (ZESCik1l, [RIS3~558)

. WangSE 2k %, MDR-TBREEIZX LTCI8» H L ¥ A VTR L7

DQTCFIERAZAR D AERBUC SN T, IBEEX— XA TOMEZHRE LT

72 ({2 CHk12, [FI55~58H)

o LiMBIZXD, HFEWREICBWTT L h~= F&MFLX 400mg{f

DOQTcHIfF~D B % Kt L 798 (E23CHk13, [RI58~60H)

F7-. LEEZR TlX, RR-XIiX DR-TB ®AEIZ% L C MFLX 400mg #8 D &
B G OB & R d 5 A3, Zvada SP B DA LIAMI HERD BTz (Al
Shaer MH & ({22 Cik 14) . Heinrichs MT & (4R ZESCHR 15) . Sidamo T & (48
TR 16)), ZHDIZOWTIE, R EIE T 5,

MDR-TB (2% % MFLX O 3HFRZ P2 S\, LR O LG E2 % PubMed
TFEfE L7, MFLX MitE2 A3 % MZ R DITEEDITEHR 2 BRI ATFT S
726, 20204E 1 A 1 BULEDO AT R LAz g s Lz,

2 2 : "moxifloxacin” AND "minimum inhibitory concentration" AND "tuberculosis"

13




BEES ; IV-203

INFEREH] . 2020451 A 1 B LIRE
MEREMmA 20254210 H9 H

FREOTETHE SN 29 05 S o ESNHE (RFESCHR 16, 18~21), Hi
O ENREIZ B3 2 Ui B RS R it &z 2 o ES S (B2
11, 17) KOBLEHH Lz 1o ENHRE (B3SO 22) Z2@INL7 (R4
FUfiE 60~63 H).,

<WEHMZ I T 2 ERIR RS >

AN MEREEE (DR-TB) (ZB4 % MFLX OfEstiEERER IS\ CiL, WHO A K
7 A > update (2025) KT ATS/CDC/ERS/IDS &[A 44 KA update (2024) TD
BPaLM L' ¥ A v (RZ ¥V (BDQ), 7L h~=F, Vx> U K (LZD) } O MFLX]
HWELEORL L 72 o7z, V77 vy (L, V77T IRFP) ERRT
%) MEfREEE (RR-TB) B2 %4 L L= 11 /1#H TB-PRACTECAL ik (EH
LWL 7). RR-TB T4k /ny (FQ) B0 BFE &2 5L LT, MFLX %
&t BLMZ L2 A (BDQ. LZD, MFLX (X PZA) %5 5D L A o b FEHETEE
Z bl U7 S5 AH end TB 5BR (BEEESCHER 10) . RR-TB & 2 x5 & LT MFLX %
aie T HIGHEE A S LS4 STREAM &5 (B0t 11) 28, RR-TB K&
O*MDR-TB (Z%}9 % MFLX Of AP Z 9 ERHER GRS & LT, P E TR
SN T3, TB-PRACTECAL #5% ., endTB #5k & O STREAM #Er T "1 b RR-
TB BELZRGRE L TWDHA, KilBriZIIT 5 INH it O#EEREEIA 1L 80% & # X
TEY., MDR-TB kT DIEBL VA OFMEICET 2T A2t E2 N5,

TB-PRACTECAL#ERIX RR-TB B & xt5 & L THi 41, Stage 1 TiZ BPaLM,
BPaLC (BDQ, 7'V h~=F, LZD, CFZ) %' BPaL (BDQ. 7'\ h~= K, LZD)
D3 LT AN I Tz, Stage 2 TIXZEDORERITE SV TEIR S 72 BPaLM L
DA UINEERE (9 » HEMEL U AL UL 18 » HRIIL Y A V) LS, B
P BEETE B OBEIEL(LE 72 B S TORIFARRBICE LT, BPaLM LY A D
FEEYETRRRIZ KT D IEHME L HEHFIICHE 2R ) A7 RN R I TVnD (11%
vs 48%., U A7 7 : 37 R—k T —VRA b (%pt) (96.6% 5FEXHE (CD) : -53
~-22)), BAEMIZOWTYH, BIEALE 72 BEFSOFESES (AE) (V'L —F 3L
FXRITEE 7 AE(SAE) ) O3 BLEI S 12 BPaLM B CHEHEGHERE LV K-> 72(19%
vs 59%. U A 7 Z2-40%pt  (96.6%CI : -55~-24) ],

endTB 51T RR-TB & x4 & L CTHEMi &4, BLMZ, BCLLfxZ (BDQ. CFZ,
LZD. LVFX }x (* PZA). BDLLfxZ (BDQ., ¥7~=F (DLM), LZD, LVFX &k}
PZA]). DCLLfxZ (DLM. CFZ, LZD. LVFX k(' PZA) %X DCMZ (DLM, CFZ,
MFLX K ONPZA) 55D 9 5 ALY A N 18~24 4 H OFEUEIRE L ek ST,
AONETREFHMIIEE & Sivie, EEZR LI 73 ERER T RAFRIGHRERIR 27~ L 7o bR
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FDOEIAE 1L, BLMZ £ T 89.0% EHEIRE DU 27 74:8.3% (95%CI:-0.8~17.4) .
LUFIRAR) . BCLLXZ £ C 90.4% [9.8% (0.9~18.7) ), BDLLfXZ #£ T 85.2% [(4.6%

(-4.9~14.1)), DCLLfxZ £ T 78.8% [-1.9% (-12.1~8.4)], DCMZ #£C 83.2%

(2.5% (-7.5~12.5) ), FEAEVRPERE T 80.7% CT&H ¥ . modified intent-to-treat (mITT)
fRAT R G HE M2 3 T BLMZ, BCLLfxZ, BDLLfXZ KO DCMZ @ 4 L2 A L D&
YEVRIR 16T B IELMED R Sz (DCMZ L A 1% per-protocol (PP) f#fT it
MCIHLMENRENT), BEeMEICONTIE, 7 Lb—F 3 U LD AE ORBEEGITT
RTOL YA THLEL TV,

INHORERERNS, FQ EZMEDH H RR-TB & 12 LT, BLMZ., BCLLfXZ &
O'BDLLfXZ ® 3 LY A 3fEMAAEEL 95— T, DCMZ X O DCLLfXZ ® 2 L' ¥
A L O RITEEEIRE & O b XS e EEBLZIN TS, WHO A K7
A (2025) Tix, 18 » HBOEHML A L b HEREEINS 9 » HERA L IR
> & LT BLMZ. BCLLfxZ }; (" BDLLfXZ ® 3 L2 A L &2ZF T\ 5 (HERIER X
BLMZ>BCLLfxZ >BDLLfxZ, [5. (4) F&XIIMHMEDOBZRETA K74 L ~DF0
#Hokid, @ 1) WHO guideline @ “Recommendation 2.27),

STREAM #Bi%, RR-TB (FQ X O\7 2 / 7'V 2y RRIEZMEOMKER:) BE %
RGN ENE S 4L, £ D Stage 1 Tid, mHE MFLX (K 33kg A% 400mg/H ., 33
~50kg C 600mg/H . 50kg AT 800mg/H) % &&e 9 » A%ifEL T A (CFZ, EB) 7
By A v i S nic, ARMERERHMEEE & S, BEA{bE 132 BERER T
LI AN R 2R LT E OEISITEMEL VA VRET 78.8%. EHIL T X B 79.8%.
HIV ORI TOFHEER ORERIFEE 1.0% (95%CI : -7.5~9.5) THhH->7= (mITT), FHiE
LY A L DIEHEREIC AT 5 IEL ML, mITT K OVPP OWEN TRINLTWD, 748
PEIZDOWTIE, 77— R 3Ll LD AE OFRBEIGITEML O A VBT 482%, EHL
VAURETA54% THY | FEkEB 2T,

Zofth, WHO 4 RZ 4> (2025) Tix. 9 » AL~ A (BDQ6 HES
1) OFBIC, Ndjeka N 512 XL 5% A S BILENE (BZESTHL 5) I AT
%, [FIFSETIX BT 7 U 0 O AR5 EE T — 2 ~— X EDRWeb 288k S 1172 RR-
TB BHITBW T, BDQ6 # A5 #5aTemfE L v A (IBDQ B -3 5) &
HEEHE (DF~a2 0 (KM), 73Ih v (AMK) Xigh Fvad~A ) 2aivi
Mg Lo Ay (HNERIERE) EHT25) OMT, 24 » A%OT U M A (75
WMDY 9~12 % A), BDQ B & MG EREEC IS 1T DGR MOUIEI, B
REE, FEEOPBREEIGIL, ZNEN, 1% LD 2%, 6% LT 12%., 24% KO 28%
THY . {éfﬁ%ﬁk%ﬁﬁ I BDQ B (70%) THEHIEEE (57%) L b 14%E -7 (95%
CI: 8~20), [FWFZETITLEMEDOFmIFIITHONTWRWA, BDQ (ZIEH I LV L4
T, %‘EELEPJ}: Eé ENDIRNT L RRTIERD YERAELANZE SN TND Z
CERHEE LT, BDQ &ML Y A VBN EERBE~OMERII SN L5
LTS, ok, AfFZED 9 » HEHEL Y 2 Tld, MFLX @l &72% 10~15mg/kg/
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H (k1 HARE400mg) Tho-Z &b, HEETEME - HEO 11 8 400mg
Z1H1BEREORE] 2XFT2mE_EELZLND,
PITFIZ, 2 b= bETF v ZAOMEERT,

(D Nyang'wa BT et al., A 24-week, all-oral regimen for rifampin-resistant
tuberculosis. N Engl J Med. 2022;387:2331-2343 (TB-PRACTECAL 7%k, 2
LR T)

An official ATS/CDC/ERS/IDSA clinical practice guideline, updates (2024) ® 5| H SCEkE =5
19

Australian recommendations for the Management of Drug-Resistant Tuberculosis, 2023
D5 HCERE S+ 9

TSI ATA R 7 A > (2024) OSIASCHERE S« Tikim 4 #iZ OB O 18 3CHk
() WHO consolidated guidelines on tuberculosis (2025) Tix, HIEOMRALIZ TB-
PRACTECAL R OT —Z Nitdli STV 523, BIHSCHERE L TERI TR,

RFP fittf: (RR) MiifEtZiCxtd 5 3 >OHEMMOEROIEE L ¥ A V035l S vz,
AFBRIL, RR fifEtBE 25t g & LB 0~ O S hisk 3k, WEA ki, Ik
SRR THY ., 77 LRAE TR, FERRBRE LTRSS,
RRBRIE, RT L= HT 7 VA, UANFRY LD TR TIThRE.

[FRERT A1 > O]

AeBRIX, Stagel (B UbAICHRY) KLU Stage2 (BBIAHICARY) X v &Rk iz,
Stage 1 TIL, Jfg & Sh-#iid% BDQ B), L h~=1F (Pa) &3 2D
AT DHFZEL ¥ A U RER OMEHEIRIR (SoC) =2> b — LREIS, 1:1:1:1 (%8 60
#l) CTEEREINT L,

Stage | D HIIX, 3 DOMIEL ¥ A UBEZ L 2 8 BB G OR MK O 2 DFE
RIZEDE, ZOVLV R EZRITHRFATARENEZRET HZ L ThoTe, FRIIE
o SNV LMK OV 2h I DR (Bia i b 22 ak L 7 B O FIE 2% 40%
ZEZ D KOV SUTER RIS L & FVER P L UIFE T ORERE OFIEG D 45%AKiH) 12
ELTELIYAUND, BFkRIE RS (SAC) 28 Stage2 TRHMliT5 LY A2 o%
RBuEEEES (TSC) I[CHELE L 7=, TSCILSAC KON T — 2 Zaett =1 v /&
B2 (DSMB) & #hi® b, Stage2 TRHliT 5 L3 A & I 1 DIBIR LT,
Stage 1 7> 5 Stage 2 (\ZFAT L72WFSE L ¥ X U BEOHERE 13, BRI e, ARMEK
OAIMEOFHI RIS & 72 o 72,

Stage 2 Tl&. Stage 1 TEINSIN/MEL VA UHEE SoC fEEL DT, FEEHME
H% 72 HRRICHE T 2R AR GET, 16RAM. 1RSI, BEFRRE. EHT
DOEAFREE) ITELZWBREOEIAE L LTl Lz, £/, BIWKIHMEEH 3L 42
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PEREM & U CIRIERE TRE (BFZE L O A U RECIE 24 ], SoC #f TlE 36~80+i fH])
2B D SAE XTI/ L— R 3 LI ED AE V3B LN RE OEENE TN T
72, Stage2 TO HEJEFIFIX, 9L T A B, SoC #E L & EE4 201 3 (Stage
1 26 OBATIEG 2 & 1) ThoT,

CSEIED

F= 70 R PULHE

o 15U EDOE KT, HIV ORBEITRI D720

o fERZEE (Mycobacterium tuberculosis) D fFAENIAEM FHIRRA (43RBT
THER SN TS

o O XATRBI O FEHES HERABRIZ LV . RFP MM SRR S 7256

FE R ERAMEE
o IBERIKICKIT ABEED T LV — . BHUE. IIARME
o URERFP. I, XULEEU)EHEHE 2T 5 2 L ICEBI RS A

o FFEEMNER LIRODO3EE2BZTHEES

*  QTcF >450ms

o QTeHERD Y AZKF2 1 2L E (i L OMER 2 BR<) 3L TdP (2534 5 il
DRELED Y A7 R+

o DERBOBE, KTy — R EGHSUIEEGMEO NEIR GRME AR 2
br<) 5

o R—ZF A UKREBEN T L — R4 OFMEIC—HT 5855

e BDQ. 7L h~=F, LZD X% DLM (Zx}9 % BEEI Ok

(1aEE]

Stage 1 TlX, BFFEL U AL L LTULTFD 3D, T74bh, LY A1 : BPaLM, L
VA2 :BPaLC, LV A 3 BPaL B eh- iz, KEFORE - AZEFLLTO
LBV T, TXTRAKE TH -7z, TRRMIRNITEER 0% 24 R, BERIFIL 84
WE TThoT,

FTHREEIL, = — LTRGBS TV OEEERIE T, AIREZR[R Y WHO THEERE S D
M/XDR-TB OIEEIZIR 9 D & Uiz, TERBIFEIL 36 HELL ETH LM, ThEih
DO IEMEZR RN BIATO WHO HA KT A NZHEES IBEE ST LT\,
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Proposed treatment regimens:

* bedaquiline (B) + pretomanid (Pa) + linezolid (Lzd) + moxifloxacin (Mfx) for 24 weeks
* bedaquiline + pretomanid + linezolid + clofazimine for 24 weeks
« bedaquiline + pretomanid + linezolid for 24 weeks

Dosing:
Regimen 1 - B + Pa + Lzd + Mfx

B - 400 mg once daily for 2 weeks followed by 200 mg 3 times per week for 22 weeks

Pa — 200mg once daily for 24 weeks

Mfx - 400 mg once daily for 24 weeks

Lzd — 600mg daily for 16 weeks then 300mg daily for the remaining 8 weeks or earlier when moderately tolerated
Regimen2-B + Pa+Lzd + Cfz

B - 400 mg once daily for 2 weeks followed by 200 mg 3 times per week for 22 weeks
Pa — 200mg once daily for 24 weeks

Lzd - 600mg daily for 16 weeks then 300mg daily for the remaining 8 weeks or earlier when moderately tolerated
Cfz - 50 mg (less than 33 kg), 100 mg (more than 33 kg) for 24 weeks

Regimen3 -B+Pa+Lzd

B - 400 mg once daily for 2 weeks followed by 200 mg 3 times per week for 22 weeks
Pa — 200mg once daily for 24 weeks
Lzd - 600mg daily for 16 weeks then 300mg daily for the remaining 8 weeks or earlier when moderately tolerated)

Schematic representations of the Stage 1 to Stage 2 changes are shown below:

’ PRACTECAL 1 regimen IB-Pa-desot»aoo-fo I

[ PRACTECAL 2 regimen [ B-Pa-desoo->3oo-szx

| PRACTECAL 3regimen | | B-Pa-Lzdsoos0 X
Shorter SoC regimen
Control

[ Long SoC regimen

0 16 24 36-44 72-96

Time points in weeks

8 = bedaquiline (400mg daily for 2 weeks then 200mg three times per week for 22 weeks), Pa = pretomanid (200mg daily for 24
weeks), L2d = linezolid (600mg for 16 weeks and then reduced to 300mg per day), SoC = Standard of care regimen locally approved
and as much as possible conforming to the WHO recommendations for treatment M/XDR-TB. Lzd

[#E2R]
Stage 1 Tlk, HFMFFEL T A B CHAEZR L% 8 MW TR EM L 2 2R Lo
WBRE OE|A 1L, BPaLM Bf 77%. BPaLC Bf 67%. BPaL £ 46% CTo 0 . RFEHIL
AT DHERE DFEIEIL 8%, 6%, LTN10% ThH Y, Stage 2 DHFFEL ¥ A Rt
& L CId BPaLM 2S&IR &S 7=,

Section $7.1.3 Stage 1 primary and secondary outcomes

Table S8. Stage 1 primary efficacy and safety at week 8 ified-i ion-to-treat
population, stage 1 analysis)
Standard of care | BPaLM BPaLC BPaL

Number with culture

conversion in liquid media at

8 weeks post randomization,

n/N (%) N/A 37/48 (77.1%) 33/49 (67.3%) 21/46 (45.7%)
[85%Cl] [66.4, 85.6] [56.2,77.2] [34.4,57.3]
Patients with treatment

discontinuation for any

reason and death at 8 weeks

post randomization, n/N (%) | N/A 4/52 (7.7 %) 3/52 (5.8 %) 5/51 (9.8%)
[90% C1] 2.7,16.7] [1.6,14.2] 3.9,19.5]
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Stage 2 Tl 15 ik LA 0> RR-TB 55 303 5] (SoC #f 152 5], BPaLM #f 151 fiil) 23
FANSIL, 14561 (7361, 726)) N 7R2BMO7rv—7 v 7E5ET L (ITT).
128 il (66 i, 62 f) 73 mITT XfGHEM & Siiz, (7ed,. BPaLC FfM O BPaL
I3 Stage2 IZIXE ENRD o Tod, HERALE 108 B E TEf SN2 &b, F
BT ST RER DS RS T2,)

Table 1. Baseline Characteristics of the Patients.*

Standard-Care BPaLM BPaLC BPaL

Characteristic Group Group Group Group
Intention-to-treat population
No. of patients 152 151 126 123
Geographic distribution — no. (%)

Belarus 29 (19.1) 28 (18.5) 21 (16.7) 21(17.1)

South Africa 54 (35.5) 56 (37.1) 48 (38.1) 47 (38.2)

Uzbekistan 69 (45.4) 67 (44.4) 57 (45.2) 55 (44.7)
Median age (range) — yr 37 (18-71) 35 (17-71) 32 (15-67) 35 (15-72)
Female sex— no. (%) 56 (36.8) 66 (43.7) 42(33.3) 58 (47.2)
Median BMI (IQR)T 199 (17.3-22.8)  19.8 (17.7-22.7) 195 (17.7-22.2)  20.0 (18.1-22.4)
HIV-positive status — no. (%) 41 (27.0) 38 (25.2) 33 (26.2) 41 (33.3)
Median CD4 cell count (IQR) in HIV-infected patients 250 (132-460) 330 (209-547) 297 (114-4381) 326 (153-550)

— cells/mm’;

Smear positivity — no. (%) 98 (64.5) 91 (60.3) 84 (66.7) 77 (63)
Cavitation on chest radiography present — no. (%) 95 (62.5) 80 (53.0) 79 (62.7) 74 (60.2)

Fluoroquinolone-resistant tuberculosis — no./total
no. (%)

QTcF interval — msec§ 40119 398+19 395+19 398+19
Median ALT level (IQR) — IU/liter§ 20 (15-28) 19 (14-28) 17 (14-26) 20 (14-31)
Modified intention-to-treat population with
72 wk of follow-up

No. of patients 66 62 64 60
Geographic distribution — no. (%)

Belarus 12 (18) 10 (16) 10 (16) 11 (18)

South Africa 18 (27) 16 (26) 19 (30) 16 (27)

Uzbekistan 36 (55) 36 (58) 35 (55) 33 (55)
Median age (range) — yr 36 (19-71) 34 (18-61) 29 (19-63) 34 (18-62)
Female sex— no. (%) 33 (50) 26 (42) 24 (38) 28 (47)
Median BMI (IQR) 19.2 (17.3-22.0) 19.8 (18.1-22.1) 18.8 (17.4-22.0) 205 (18.2-22.8)
HIV-positive status — no. (%) 15 (227) 14 (23) 14 (22) 14 (23)
Median CD4 cell count (IQR) — cells/mm’| 317 (154-383) 268 (182-364) 394 (112-511) 283 (153-424)
Smear positivity — no. (%) 50 (76) 40 (65) 43 (67) 45 (75)
Cavitation on chest radiography present — no. (%) 47 (71) 33 (53) 39 (61) 41 (68)
Fluoroquinolone-resistant tuberculosis — no./total 18/65 (28) 17/60 (28) 16/62 (26) 19/56 (34)

no. (%)

QTcF interval — msec 398+18 396+18 393£20 398+18
Median ALT level (IQR) — IU/liter** 20 (15-27) 18 (14-27) 18 (15-27) 19 (14-27)

32/131 (24.4)

32/134 (23.9)

22/118 (18.6)

25/104 (24.0)

-t

Plus-minus values are means +SD. Percentages may not total 100 because of rounding. The intention-to-treat population included all
patients who had undergone randomization, and the modified intention-to-treat population included all patients in the intention-to-treat
population who had received at least one dose of trial medication and excluded those who did not have microbiologically proven rifampin-
resistant tuberculosis. ALT denotes alanine aminotransferase; BPaL bedaquiline, pretomanid, and linezolid; BPaLC bedaquiline, pretoma-
nid, linezolid, and clofazimine; BPaLM bedaquiline, pretomanid, linezolid, and moxifloxacin; HIV human immunodeficiency virus; IQR
interquartile range; and QTcF corrected QT interval, calculated with Fridericia's formula.
The body-mass index (BMI) is the weight in kilograms divided by the square of the height in meters. Data on BMI were missing for one

patient in the standard-care group.

Data on CD4 cell count were missing for two patients each in the standard-care, BPaLM, and BPaL groups and for one patient in the BPaLC

group.

-

§ Data on the QTcF interval were missing for one patient in the standard-care group.

9§ Data on the ALT level were missing for one patient each in the standard-care, BPaLM, and BPaLC groups.
Data on the CD4 cell count were missing for one patient each in the standard-care, BPaLC, and BPaL groups.

** Data on the ALT level were missing for one patient in the BPaLM group.

Stage 2 O FEFHIE H Th 2 MEIERAL 72 B R OIRIFAR GET. 1B EK,
TR IE, BEAAREE, FEEZBIHOESIERE) (28T, BPaLM #HIE 1% (7/62 1) .
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FEVEVRIERRE LT 48% (32/66 ) MiRIF AR Z /R L, U A7 37T X—k T —UR
A2k (%pt) [96.6%CI : -53~ -22] T > 7=, BPaLM REIIIEUETGIRIC KT L CIES
PTH LT TR, MEFFMICAEBEIZEN TV (mITT 12X %), Per-protocol £&
M Cix. BPaLM BEIL 4% (2/57 f31l) . ARYEIRREREIT 12% (4/33 f31]) SeR)m AR &R
L. URAZZF-9%pt [96.6%CI : -22~ -4] T -7=, INH MiHEOHEERE OH %
MIfEHT TiX, BPaLM BEIZ 11.1% (6/54 1) . FEEIRIREEIL 48.3% (29/60 ) A3HR)T
ARZRL, URAZZ1E-37.2%pt (96.6%CI : -53.6~ -20.8) Th o7z,

Table 2. Primary Efficacy Analysis at 72 Weeks.
Variable Intention-to-Treat Population Modified Intention-to-Treat Population Per-Protocol Population®
Standard-Care BPaLM Group Standard-Care BPalM Group Standard-Care BPalLM Group
Group (N=73) (N=72) Group (N =66) (N=62) Group (N=33) (N=57)
Favorable outcome — no. (%) 34 (47) 55 (76) 34 (52) 55 (89) 29 (38) 55 (96)
Primary outcome: unfavorable status — no. (%) 39 (53) 17 24) 32 (48) 7(11) 4(12) 2(4)
Death — no. (%) 2(3) 0 2(3) 0 2 (6) 0
Early discontinuation — no. (%) 35 (48) 15 21) 28 (42) 5 @®) = —

Adherence issues — no./total no. (%) 3/35(9) 0 3/28 (11) 0 — —

Adverse event — no./total no. (%) 17/35 (49) 5/15(33) 17/28 (61) 5/5 (100) - —

Did not meetinclusion or exclusion criteria, 7/35 (20) 10/15 (67) 0 0 — -

detected after first dose — no./total no. (%)

Withdrew consent while still receiving treatment — 6/35 (17) 0 6/28 (21) 0 — —

no./total no. (%)

Otherreason — no./total no. (%) 1 2/35 (6) 0 2/28 (7) 0 — —
Treatment failure — no. 0 0 0 0 0
Lostto follow-up at 72 wk — no. (%) 203) 2(3) 2(3) 2(3) 2(6) 2(4)
Recurrence — no. 0 0 0 0 0 0

Riskdifference for the primary outcome — percentage — -30 B -37 — -9
points (96.6% CI)i: (-46 to ~14) (=53 t0 -22) (-22 10 4)

* The perprotocol population induded all patients in the modified intention-to-reat population with the exdusion of patients who did not complete a protocol-adherent course of treatment (>80% of dos-
es within 120% ofthe prescribed duration), other than because of treatment failure or death, and patients who discontinued treatment early because they did not meet the indusion or exdusion criteria.

{ The “other outcome” category included one patient who could not be cared for at a trial site because of local regulations regarding infection control at the site and one patient who
could not be cared for because the patient had acute behavioral challenges.

{:The noninferiority margin was 12 percentage points on the difference scale.

LMW T, BEAL 72 B OFERES (FL— K3 U EXTIEE
IR ERER) OFRRERIIIEYEIREL T 59% (43/734]) ThH-o7=DIZk L, BPaLM
BETIZ19% (14/7261) THhotz (U AT 7 -40%pt. 96.6%CI : -55~-24),
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Table 4. Safety Outcomes (As-Treated Population).*

Standard-Care BPaLM
Variable Group Group
QTCF interval at 24 wi
No. of patients with data 71 as
QTCF interval at 24 wk— msec 441.8:180 423.5:185
Mean difference (C1) — mseci§ — -18.1 (-23.4t0-12.8)
Serious adverse event or grade =3 adverse event
within 108 wk after randomization
Patients with at =1 event — no./total no. (%) 26/43 (60) 10/40 (25)
No. of events 48 1
Risk difference — percentage points CI)§ - -36 (-57 to -14)
Serious adverse event or grade =3 adverse events
during treatment and up to 30 days
after treatment end date
Patients with =1 avent — no./total no. (%) 25/43 (58) 7/40 (18)
No. of events 46 7
Risk difference — percentage points (CD{ — 24l Lslto-20)
Serious adverse event or grade =3 adverse events
within 72 wk after randomization
Patients with at =1 event — no./total no. (3¢) 43/73 (59) 14/72 (19)
No. of events 69 16
Risk difference — percentage points (CI)§ —_ -40 (-55 to -24)
Hepatic disorder, grouped
No. of events 10 3
Patients with avents — no./total no. (%) 8/73 (11) 3/72 (4)
QTcF prolongation§|
No. of events 12 1
Patients with events — no.‘wtzl no._ (%) 10‘73 [¢5)] 1‘72 )
Creatinine renal clearance decreased
No. of events 7 1
Patients with events — no./total no. (%) S/73 @) 172 (1)
Anemia
No. of events 6 2
Patients with events — no /total no. (%) 6/73 (8) 2/72 3)
Neutropenia
No. of events 2 3
Patients with events — no/total no. () 2/73 (3) 3/72 (4)
Lipase level increased or pancreatitis
No. of events 1 2
Patients with events — no./total no. (%) Y73 Q1) 2/723)
Acute kidney injury
No. of events 1 1
Patients with events — no./total no. (%) Y73 (1) 172(1)

BPaLC
Group

92
4357+17.6

-5.4 (-10.3t0-0.6)

18/43 (42)
2
-19 (-39t0 2)

11/43 (26)
14
-33 (52t0-13)

23/72 (32)
32
-27 ¢43t0-11)

5
3/72 (4)

3
3/72 (8)

2
272 3)

BPaL
Group

92
42312185
-20.0 (-25.1t0-14.9)

11/43 (26)
21

-35 (-54 to-15)
to

10/43 (23)
12
-35 (-54 to-16)

15/69 (22)
24
-37 (-52t0-22)

2/69 (3)

2/69 (3)

1
1/69 (1)

2
2/69 (3)

1
1/69 (1)
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Table 4. (Continued.)
Standard-Care BPaLM BPalLC BPaL
Variable Group Group Group Group
Hemoptysis|
No. of events 2 0 1 0
Patients with events — no./total no. (%) Y73 0 1/72 (1) 0
vomiting
No. of events 2 0 o o
Patients with events — no./total no. (%) 273 (3) 0 0 0
Lymphocyte count decreased
No. of events 0 1 1 1
Patients with events — no./total no. (5¢) 0 yra2( 172 (1) 1/69 (1)
Pneumonia
No. of events 1 0 2 1
Patients with events — no./total no. (%) Y73 0 2/72(3) 1/69 (1)
Other]
No. of events 25 2 18 14
Patients with events — no./total no. (%) 23/73 (32) 272 (3) 18/72 (25) 12/69 (17)

* Plus-minus values are means +SD. The as-treated population included all patients who underwent randomization and received at least one
dose of trial medication

+ This category excludes patients who were not participating in the trial at week 24, even if they discontinued owing to QTcF prolongation.

{ The mean difference was adjusted for the baseline QTcF interval

§ Confidence intervals for the BPaLM group group as compared with the standard-care group are two-sided 96.6% confidence intervals
Confidence intervals for the BPaLC group and BPalL group as compared with the standard-care group are two-sided 95% confidence inter-
vals and are not adjusted for multiplicity.

9§ QTcF prolongation includes prolonged QT on electrocardiography and syncope.
| One patient had two events

[;’,fd:?A

RR IfifEZDBEIZIHBNT, 24 B OO LU A IHERERFE ISR L TIELHET
by, BehTa 7 s A NVIERE TH-oTz, Fo, INH TSR TRY2 5D T
BV . Stage 2 OFHFHMEH Td L BAEA(LER 72 B R OERR A B TH S ARE
CHPILERERENE SN TS (mMITTICL D) Z &b, ARBRICE T D HGMED
FRBRUT D E B 0D INH RS D 8 D HkRE OFE R B Z 21T 5 2 & 72 < MDR-
TB BE~DHNEIMNFTE L L EZX D,

(1£) AEEAERBRIT ICH-GCP ¥ELRABR CTH 5,

@Guglielmetti L et al., Oral Regimens for Rifampin-Resistant, Fluoroquinolone-
Susceptible Tuberculosis. N Engl J Med 2025;392:468-482 (endTB iR, ZmHE
SCHiR 10)

WHO consolidated guidelines on tuberculosis (2025) ®5|HCHkFE % : Chapter 2 @ 66

RFP it (RR) itz 1cxt L ¢, BDQ (B). DLM (D). LZD (L), LVFX (Lfx)
XiX MFLX (M), CFZ (C) MU'PZA (Z) EHixIZHAA DT 5 2O (9
B A) BROIEEL VA VB ERERRE T 25 2 2 B L L2 IFE O EERIE
A, FEERHR. BIEALLEIEL R (endTB RER) 2V a—V 7T, AR, BV
TAB U VYR NXRRE AYb— WT 7 U D T 5 E 12 fagk THEM L7,
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[FBrT V1 o O]

AR TIX, 9 HOFMEL U A 5 F (g8 L2 A ) L AEMEIRIR O FREE)
D76 FEITR U, SABRBALAIRF I ITBAEA B S, £ D% 8 1 B DR #E
KON 39 38 B DA R D T RIS RAZHE > THEE~OBAEZ BT OFIE 238 H
PRSI (R D7 UFEE), FEFHMIEE X, 73 E B ICB T 2R RAg*TH
0. ELE~—T U 1T-12%pt TH T2,

k <HR)F B AF >

DA IR AR & LTHOBEINTWARWEAST, UTORN 2T L &2 THRRLF) &

LCHEEND -

o IBO2EIOEEERBEETHDH I L, ZTNHD 2 BOEEERITHA OREBETIThiLR T
WL 6T, KFOEZRIL T3 HEEO 6 BERIZEBA TR (Thbb, 67 HEL
BICIZZRVY) 5 XT,

. 67 HWENG 73 B OMICEEFERESFIHATE T, mEIOREZENEZETHY , HEE
B, WO, ERERI 72 RIS S W THREN B L BEEIND Z L,

ZMFEOFEFIT, 3 BEEICUFOWTNIOHAIC THFAR] L LTINS -

FFZEL ¥ A UERICBW T, 1 DL EOEFIOE & #ax B (KRB ;

KITRHET 2 DLL LA & & Mz X xiEm (i) ;

D LB CONTMMIEL DA O TH%, 73 B ORITE TIZH LUV MDR-TB {5 LT A >

R LI-HE T, HERCREZEORZ GOSN WS (%)

BEIAREE 720, BRIREE LTHEIN TV

B HWLRRIT X DT

6. IBEO2BIOEEHRD O HLIRBEETH 285G (2D OB ORI A4 DKL TITH
NARTHIEZR ST, RHORERITT3EBOGAMT 282 TR bRy (Thbb, 67
HHLRT TRV ), 20, FRECRERE DR ETEROGHLA 2 WA (R
) o

W=

©n ok

GSEIED
Fo PR AL
o 15 E
e RFPif CFQIEAZMEDM. tuberculosisthiZ & 2 ikt

ESPANZ 4 S

o IRIRF TR F O LM

o [BEIERTHEREMERT
< AT LA <7.0mg/dL (1.75 mmol/L) ;
< WYL <3.0mEq/L (3.0mmol/L) X|E >6.0 mEg/L (6.0 mmol/L) ;
&> IR LA <09mEg/L (0.45 mmol/L) ;

e ASTXIFALT?3>3 x ULN ;

o ASTXUFALTNIER ERAZBZ 25818, #E UL E P> 1.5x ULN, Xi&

O FFRERERS RN ERHPANICH 235813 E U L E 93> 2 x ULN,
o RJVU—=VTHRFDECGTQTcA3450 mslh_E

23




BEES ; IV-203

o MESEMIZBDQ. DLM., LZD., XIXCFZIZ30H LA FiggE 75%07‘,\ H DU
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HZ LA DOHEFNOMBAEDLEIILLTO®EY . KK OHE - AEL FRIZRT,

ML R

* 9BLMZ:BDQ. LZD., MFLX., PZA

e 9BCLLfxZ : BDQ., CFZ, LZD, LVFX, PZA
e 9BDLLfxZ : BDQ. DLM, LZD. LVFX, PZA
e 9DCLLfxZ : DLM, CFZ, LZD. LVFX, PZA
* 9DCMZ : DLM, CFZ, MFLX, PZA

xf HEE

* WHOWA RTA NI T HIBDIFEAEIRIE L 5, 2O LT A AL, i5)F
REDOV 27 BNEWBINE DT DICDLMAN G EN I BENH 5, £, FH
Mt S & — 0wt (B BHEtk) 235 H52MEF IR LT, BDQXIIDLM7:
L CIEB R LY A U R TE WA 121, BDQXIIDLMA & £15
ZEBRDHD,

Figure S2. Composition of endTB trial regimens

Trial regimens Bedaquiline Del id Clofazimi Linezolid Fluoroquinolone Pyrazinamide
9BLMZ B L M Z
9BCLLfxZ B C L Lfx z
9BDLLfxZ B D L Lfx z
9DCLLfxZ D G L Lfx z
9DCMZ D C M z
Standard of care for the treatment of rifampin-resistant and fluoroquinolone-susceptible tuberculosis. Composed
Control according to latest World Health Organization guidelines, as they evolved during the trial. This group included
mostly participants treated with the 18-month conventional regimen.

B denotes bedaquiline, L linezolid, M moxifloxacin, Z pyrazinamide, C clofazimine, Lfx levofloxacin, D delamanid
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Table S7. Weight-based dosing and frequency of administration of endTB trial study drugs (experimental arms)

¥
Drug Weight Band (kg)
24-30 >30-35 ‘ >35-45 | >45-55 ‘ >55-70 l >70
200 mg QD for 2
. weeks** followed .
Bedagquiline (B) by 100 mg 400 mg QD x 2 weeks*** followed by 200 mg 3x/week
3x/week
Delamanid (D) 50 mg BID 100 mg BID
Moxifloxacin (M) 400 mg
Levofloxacin (Lfx) 750 mg 1000 mg
300 mg QD until
Week 16
Linezolid (L)**** (followed by 300 600 mg QD until Week 16 (followed by 300 mg QD or 600 mg 3x/week)
mg QD or 600 mg
3x/week)
Clofazimine (C) 100 mg
Pyrazinamide (2) 800 mg I 1200 mg I 1600 mg 2000 mg

* Dosing was once a day unless otherwise indicated.

** The intensive phase of bedaquiline treatment for the 24-30 kg weight band comprised 2 weeks of 200 mg QD. If the participant
was already receiving bedaquiline treatment, bedaquiline within the experimental regimen was to be dosed as a continuation of
that treatment (i.e., only remaining doses of the 2-week intensive phase were to be administered and the intensive phase was not
to be restarted if it had already been completed at time of study treatment initiation).

*** The intensive phase of bedaquiline treatment for participants weighing more than 30 kg comprised 2 weeks of 400 mg QD. If
the participant was already receiving bedaquiline treatment, bedaquiline within the experimental regimen was to be dosed as a
continuation of that treatment (i.e., only remaining doses of the 2-week intensive phase were to be administered and the intensive
phase was not to be restarted if it had already been completed at time of study treatment initiation).

**** Linezolid dosing was routinely modified at Week 16 or sooner if necessary to reduce toxicity related to linezolid. The
modification entailed either decreased (300 mg daily) or intermittent (600 mg 3x/week) dosing.

Table S8. ight-based dosing and freq y of administration of endTB trial study drugs (control arm)
Drug* Weight Band (kg)
24-30 >30-35 >35-45 >45-55 >55-70 >70
Levofl in (Lfx)?
xctioxscin (fh) 500 mg 750 mg 1000 mg
Moxifloxacin (M)A
400 mg
Bedaquiline (B)* 200 mg daily
tor 2 weeks, 400 mg daily for 2 weeks,
followed by followed by 200 mg 3 times/week
100 mg Y e
3 times/week
Linezolid (L)*
300 mg 600 mg
Clofazimine (C)®
100mg
Cycloserine (Cs)/
Terizidone (Tzd)® 500 mg 750 mg
Ethambutol (E)©
400 or 600 mg 800 mg 1200 mg
Delamanid (D)€
50 mg BID 100 mg BID
Pyrazinamide (Z)©
1000 mg 1200 mg 1600 mg 2000 mg
Amikacin (Am)© 750 or
500 mg 625 mg 750 mg 1000 mg 1000 mg
Ethionamide (Eto)/
Prothionamide (Pto)© 500 mg 750 mg 1000mg
Para-aminosalicylic acid
(PAS)C 3t03.5gBID 4gBID 40r6gBID
Isoniazid (H
Soniazid (H} 150 mg 200 mg 300 mg
High-d: isoniazid (H,
gt dos lnonincid{th) 400 mg 450 mg 600 mg

* Dosing was once a day unless otherwise indicated.

“Recommended by WHO as Group A drug throughout the enroliment period.
BRecommended by WHO as Group B drug throughout the enroliment period.
“Recommended by WHO as Group C drug throughout the enroliment period.
“Recommended by WHO and in endTB as Group C drug starting in late 2018.

B PRV A CRETTIL 39 /A (9 4 ) BRYEER G IR) RFIX. WHO 7
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Figure S1. endTB Trial Design

endTB Control: WHO recommended regimen

Post-treatment follow up
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Table 1. Baseline Ch: ristics ofthe Participants (Modified | ion-to-Treat Population). *
Standard
BLMZ BCLLAZ BDLLAZ DCLL&KZ DCMZ Therapy Total
Characteristic (N=118) (N=115) (N=122) (N=118) (N=107) (N=119) (N=699)
Female sex— no. (%) 41 (34.7) 37 (322) 55 (45.1) 38 (32.2) 45 (42.1) 43 (40.3) 264 (37.8)
Age—yr
Median (IQR) 31 38 32 30 32 31 32
(25-41) (26-50) (22-45) (22-41) (24-46) (22-42) (23-44)
Range 15-69 15-70 15-70 15-69 15-71 15-70 15-71
Country — no. (%)
Georgia 2(17) 2(L7) 1(0.3) 3(2.9) 1(0.9) 3(29) 12 (1.7)
India 8(6.8) 4(35) 3@5) 3(25) 10.9) 4(3.4) 23 (3.3)
Kazakhstan 30 (254) 35(304) 33(27.0) 22(186) 24 (224) 23 (193) 167 (23.9)
Lesotho 14 (11.9) 11 (9.6) 15 (12.3) 11 (9.3) 14 (13.1) 12 (10.1) 77 (11.0)
Pakistan 18(153) 16 (13.9) 13 (10.7) 11(93) 16 (15.0) 18(15.1) 92(13.2)
Peru 38 (32.2) 39 (33.9) 49 (40.2) 54 (45.8) 45 (42.1) 51 (42.9) 276 (39.5)
South Africa 3(6.3) 3(7.0) 3 (6.6) 14 (11.9) 6(5.6) 3(6.7) 52 (7.4)
Median body-mass index (IQR)} 199 200 209 206 199 2038 204
(17.5-22.1) (18.4-23.6) (18.3-22.8) (18.1-23.6) (17.9-22.2) (17.6-23.0) (18.0-22.3)
ECOG performance-status score — no. (%)}
0 42 (35.6) 35 (30.4) 51 (41.8) 47 (39.3) 35(32.7) 43 (36.1) 253 (362)
1 55 (46.6) 62 (53.9) 53 (43.4) 54 (45.8) 53 (49.5) 63 (52.9) 340 (48.6)
2 17 (14.4) 15 (13.0) 12(9.8) 16 (13.6) 17 (15.9) 11(9.2) 88 (12.6)
3 4(3.4) 3(2.6) 6(4.9) 1(0.3) 2.9 2(17) 18 (2.6)
HIV infection — no. (%) 15 (12.7) 14 (12.2) 17 (13.9) 18 (15.3) 15 (14.0) 19 (16.0) 98 (14.0)
Median CD4 count among participants with HIV 170.5 190 3145 3285 404.0 269.0 296.0
infection (IQR) — cdls per mm’§ (41.0-505.0) (85.0-377.0) (157.0-478.5) (170.5-579.5) (143.0-643.0) (83.0-4430)  (118.0-497.0)
Antiretroviral treatmentamong participants with 12/15 (80.0) 9/14 (64.3) 10/17 (58.8) 14/18 (77.8) 11/15 (73.3) 12/19 (63.2) 68/98 (69.4)
H W infection — no./total no. (%)
Hepatitis B infection, with hepatitis B surface 3(25) 3(2.6) 0 2(L7) 4(3.7) 4(3.4) 16 (2.3)
antigen — no.
Hepatitis Cinfection — no. (%) 5(42) 5(4.3) 3@5) 4(3.4) 3.8 6(5.0) 26 (3.7)
Diabetes — no. (%)9 19 (16.1) 19 (165) 20 (16.4) 16 (13.6) 16 (15.0) 15 (12.6) 105 (15.0)
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Peripheral-blood smear result — no. (%)

Negative or scanty 20 (16.9) 19 (16.5) 31(254) 24 (20.3) 18 (16.8) 19 (16.0) 131(187)
1to 2+ 57 (48.3) 59 (51.3) 58 (47.5) 49 (41.5) 43 (40.2) 52 (43.7) 318 (45.5)
3+ 41(34.7) 37 (32.2) 33 (27.0) 45(38.1) 46 (43.0) 48 (40.3) 250 (35.8)
Cavitation — no. (%)| 68 (57.6) 69 (60.0) 73 (59.8) 53 (44.9) 61 (57.0) 75 (63.0) 399 (57.1)
Extent of tuberculosis — no. (%) **
Limited 21(17.8) 14 (12.2) 18 (14.8) 23 (19.5) 20(18.7) 18 (15.1) 114 (16.3)
Moderate 70 (59.3) 77 (67.0) 77 (63.1) 67 (56.8) 64 (59.3) 71 (59.7) 426 (60.9)
Extensive 27 (229) 24 (209) 26 (213) 25(21.2) 23 (21.5) 29 (24.4) 154 (22.0)
Previous exposure to uberculosis reatment
—no. (%) 11
None 76 (64.4) 67 (58.3) 78 (63.9) 80 (67.8) 72 (67.3) 74 (62.2) 447 (63.9)
First-line drugs only 20 (16.9) 23 (200) 27 22.1) 25 (21.2) 23 21.5) 31 (26.1) 149 (21.3)
Otherdrugs 15 (127) 19 (16.5) 15 (123) 7(59) 11(10.3) 11(9.2) 78 (11.2)
Pyrazinamide resistance — no. (%)1:f: 57 (48.3) 63 (54.3) 66 (54.1) 66 (55.9) 66 (61.7) 59 (49.6) 377 (53.9)
Resistance bse;osgd-line injectable medication 14 (119) 18 (15.7) 15 (123) 13 (11.0) 14 (13.1) 16 (13.4) 90 (12.9)
— no. (%)

* The modified intention-to-treat population included participants who underwent randomization, received at least one dose of trial treatment, and had a prerandomization culture

positive for Mycobacterium tuberculosis. It excluded participants with baseline phenotypic resistance to bedaquiline, clofazimine, delamanid, any fluoroquinolone, or linezolid. IQR de-

notes interquartile range.

The body-mass index is the weight in kilograms divided by the square of the height in meters.

The Eastern Cooperative Oncology Group (ECOG) performance status score ranges from Oto S, with higher scores indicating g(reaev disability.

Data on CD4 count were unknown for seven participants (one in the BLMZ group, two in the BCLLE&Z group, one in the BDLLIXZ group, two in the DCLLAZ group, and one in the

standard-therapy group).

Data on diabetes were missing for one participant in the BDLLIZ group.

Data on cavitation were unknown for five participants (one in the BDLLfXZ group, three in the DCLLKZ group, and one in the standard-therapy group).

Extent of tuberculosis was classified by the trial investigators as limited (presence of lesions with slight-to-moderate density, but no cavitations, not exceeding the size of the apex of

the lung), moderate (lesions present in one or both lungs, not exceeding scattered lesions of slight-to-moderate density that involve the total volume of one lung or partially involve

both lungs; dense, confluent lesions that extend up to one third of the volume of one lung; and cavitation with a diam eter of <4 am in any single cavity), or extensive (lesions that are

more extensive than those defined as moderate). Data on exent of tuberculosis were unknown for five participants (one in the BDLLIZ group, three in the BDLLfXZ group, and one

in the standard-therapy group).

11 Data on previous exposure to tuberculosis treatment were unknown for 25 participants (7 in the BLMZ group, 6in the BCLLKZ group, 2 in the BDLLKZ group, 6 in the DCLLAZ
group, 1in the DCMZ group, and 3 in the standard-therapy group).

11 Pyrazinamide resistance was determined by means of phenotypic drug-susceptibility testing. Data on pyrazinamide resistance were unknown for five participants (two in the DCLLfxZ
group and three in the standard-therapy group).

§§ Second-line injectable medications are amikacin, capreomycin, and kanamydin. Data on second-line injectable medication were unknown for five participants (two in the DCLLXZ
group and three in the standard-therapy group).
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Table 2. Primary Efficacy End Points at Week73 (Modified Intention-to-Treat Population).*
BLMZ BCLLAZ BDLL&Z DCLLAZ DCMZ Standard Therapy Total
Outcome (N=118) (N=115) (N=122) (N=118) N=107) (N=119) (N=699)
Favorable}
Participants with favorable outcome — no. (%) 105 (39.0) 104 (90.4) 104 (85.2) 93 (78.8) 39 (83.2) 96 (80.7) 591 (84.5)
Difference from standard therapy (95% C1) 83 9.8 46 -1.9 25 — —
— percentage points (-0.8t017.4) (09t0187) (-491t014.1) (-12.1t084) (-7.5t012.5)
Neg(:ei;'ecdmrevesdts, wk 65 and wk 73— no. 102 (36.4) 100 (87.0) 102 (83.6) 90 (76.3) 37 (81.3) 91 (76.5) 572 (81.3)
Favorable bacteriologic, clinical, and radiologic 3(25) 4(3.5) 2(16) 3(25) 2(19) 5(4.2) 19 (2.7)
evolution — no. (%)t
Unfavorable}
Participants with unfavorable outcome — no. (%) 13 (11.0) 11(9.6) 18 (14.8) 25 (21.2) 18 (16.8) 23 (193) 108 (15.5)
Death from any cause— no. (%)§ 2(17) 1(0.9) 3(25) 3@5) 2(1.9 2(1.7) 13(1.9)
Positive culture results — no. (%)9] 1038) 3(2.6) 4(33) 12 (10.2) 3(7.5) 1(0.3) 29 (4.1)
Recurrence — no. (%) | 0 L] 0 1(0.3) 2(L9) 0 3(0.4)
P discontinuation due to 3R5) 3(2.6) 1(0.8) 1(0.3) 1(0.9) 2(17) 11 (1.6)
adverse event — no. (%)
Poor lreamﬁ:;n adherence orloss to follow-up 3@5) 2(17) 3(2.5) 3(@.5) 4(3.7) 8(6.7) 23(3.3)
—no.
Withdrawal of consent — no. (%) 1038) 1(0.9) 4(33) 3@25) 0 7(5.9 16 2.3)
Other unfavorable outcome — no. (%)** 3@5) 1(0.9) 3(2.5) 2(17) 1(0.9) 3(2.5) 13 (1.9

* The widths of the confidence intervals have not been adjusted for multiplicity and should not be used in place of hypothesis testing.

1 A favorable outcome at week 73 (the primary efficacy end point) was defined as lhe absence ofan unfavorable outcome and either two consecutive negative culures (induding one
between weeks 65 and 73) or ble bacteriologic, radiologic, and dinical evol Unf: included death (from any cause), the replacement or addition of one
drug in the experimental regimens or two drugs in the standard-therapy regimen, or the initiation of new treatment for rifampin-resistant tuberculosis (for the full list of unfavorable
outcomes, see Section 2.6.2 in the Supplementary A ppendix).

§ This category indudes participants without culture results between week 65 and week 73.

§ Thirteen participants in the modifi ed intention. to-treat population dled and one participant in the safety population who was exduded from the modified i ion-to-treat p
also died. One participant in the modified i to-treat popul: had a positive culture result that was dassified as an unfavorable outcome at week 73 and later died.

9 This category included participants who p ly discontinued because of a positive sputum culture at week 16 or later or who had a positive sputum culture between
week 65 and week 73.

| Included in this category were participants who had a posmve sputum culture or started a new regimen after completion.

** This category comprised participants who were not d after pletion (6 participants), were deemed by an investigator to have an unfavorable outcome (4 partici-

pants), were pregnant or breast-feeding (2 participants), or used a pvohllmed concomitant medication (1 participant).

Standard Experimental

Analysis Population Therapy Therapy Risk Difference (95% Cl)
no. with favorable outcomeftotal no. (%) percentage points

Standard therapy vs. BLMZ i

Modified intention-to-treat population  96/119 (80.7)  105/118 (89.0) H——e———  83(-08t174)

Per-protocol population 71/74 (95.9) 94/98 (95.9) —— 0.0 (-6.0t0 5.9)
Standard therapy vs. BCLL&Z

Modified intention-to-treat population ~ 96/119 (80.7) 104/115 (90.4) —_——— 9.3 (09 t0 18.7)

Per-protocol population 71/74 (95.9) 91/95 (95.8) A -0.2 (-62t0 5.9)
Standard therapy vs. BDLL&Z

Modified intention-to-treat population ~ 96/119 (80.7) 104/122 (85.2) e e 4.6 (-491t014.])

Per-protocol population 71/74 (95.9) 97/103 (94.2) 1 -1.8 (-8.1t0 4.6)
Standard therapy vs. DCLLAZ

Modified intention-to-treat population ~ 96/119 (80.7) 93/118 (78.8) * i -19 (-121t08.4)

Per-protocol population 71/74 (95.9) 82/96 (854) F—ma@—— -10.5 (-189 t0 -2.2)
Standard therapy vs. DCMZ

Modified intention-to-treat population ~ 96/119 (80.7) 89/107 (83.2) T 2.5 (-7.5t 125)

Per-protocol population 71/74 (95.9) 82/96 (85.4) F———0—H -10.5 (-189 t0 -2.2)

20 -2 -5 5 1 15 2
Standard Therapy Experimental Therapy
Batter Better

Figure 2. Primary Efficacy Analysis at Week 73.

Shown are the results of the primary efficacy analysis in the modified intention-to-treat population and in the per-protocol population for
the BLMZ regimen, the BCLLZ regimen, the BDLLfZ regimen, the DCLLXZ regimen, and the DCMZ regimen, each as compared with
standard therapy. Noninferiority in the modified intention-to-treat population was established if the lower bound of the 95% confidence
interval around the difference exceeded -12 percentage points (indicated by the dashed line). In this report, per-protocol analyses provid-
ed complementary information but were not used for formal testing of a noninferiority comparison. A favorable outcome at week 73 was
defined as the absence of an unfavorable outcome and either two consecutive negative cultures (including one between weeks 65 and 73)
or favorable bacteriologic, radiologic, and clinical evolution. Unfavorable outcomes incdluded death (from any cause), the replacement or
addition of one drug in the experimental regimens or two drugs in the standard-therapy regimen, or the initiation of new treatment for
rifampin-resistant tuberculosis (for the full list of unfavorable outcomes, see Section 2.6.2 in the Supplementary Appendix). The widths
of the confidence intervals have not been adjusted for multiplicity and should not be used in place of hypothesis testing.
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Table 3. Safety Analysis at Week 73.%
BLMZ BCLL&Z BDLLfxZ DCLLKZ DCMZ Standard Therapy Total
Adverse Events (N=126) (N=122) (N=127) (N=124) (N=120) (N=12 (N=745)
Any adverse event— no. (%) 126 (100) 122 (100) 127 (100) 124 (100) 120 (100) 125 (99.2) 744 (99.9)
Grade 3 or higher adverse events
21 event — no. (%) 69 (54.8) 68 (55.7) 78 (61.4) 75 (60.5) 72 (60.0) 79 (62.7) 441 (592)
No.of events related to trial drug or drugs /total 49/136 57/166 56/144 58/148 37/148 56/163 313/901
no. ofevents (%) (36.0) (34.3) (38.9) (39.2) (25.0) (34.4) (347)
Serious adverse events
21 event— no. (%) 18 (143) 16 (13.1) 20 (157) 18 (14.5) 20 (167) 21(167) 113 (15.2)
No.of events related to trial drug or drugs/total 7/26 11/29 11/30 11/26 6/31 8/32 54/174
no. of events (%) (26.9) (37.9) (36.7) (42.3) (19.4) 25.0) (31.0)
Death from any cause — no. (%) 3(24) 1(038) 3(24) 4(3.2) 2(17) 2(16) 15 (2.0)
Adverse events of s pecial interest
21 event — no. (%) 35 27.3) 33 (27.0) 25 (19.7) 33 (26.6) 26 21.7) 26 (20.6) 178 23.9)
Any grade 3 or 4 increase in ALT or AST 23 (18.3) 17 (13.9) 3(63) 18 (145) 12 (100) 9(7.1) 37 (11.7)
— no. (%)
Any grade 3 or 4 leukopenia, anemia, or 13.7) 9(7.4) 10 (7.9) 13 (105) 9(75) 13 (10.3) 65 (3.7)
thrombocytopenia— no. (%)
Any grade 3 or 4 peripheral neuropathy 4(3.2) 5(4.1) 9(7.1) 3(24) 3(29) 6(4.8) 30 (4.0)
— no. (%)
Any grade 3 or 4 optic neuritis — no. (%) 0 1(0.38) 0 1(0.8) 0 2(16) 4(0.5)
Any grade 3 or4 QT corrected inteval 0 4(33) 0 0 5(4.2) 0 9(1.2)
prolonged — no. (%)}
Permanent discontinuation of any drug due 26 (20.6) 32(262) 35 (27.6) 29 (234) 19 (15.8) 51 (40.5) 192 (25.8)
to adverse event— no. (%)

*The safety population included all participants who undenwent randomization and received at least one dose of the trial treatment. ALT denotes alanine aminotransferase, and AST
aspartate aminotransferase.

1'An event was considered to be related if there was at least a reasonable possibility that it was caused by one or more drugs in the regimen.

1 The QT interval was corrected according to Fridericia's formula.
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Figure 5: Regimen A & Regimen B

Regimen A ’
Locally used WHO-approved MDR-TB regimen
16 weeks ! A0 weeks !
: Clofasimine _
Regimen B Heao | : E
(Stage 1 study Moifloxacin H
regimen) Pyrazinamide
Isoniazid '
Kanamycin '

Prothionamide
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Table 1: Regimen B doses

Weight group

Product

Less than 33 kg 33 kg to 50 kg More than 50 kg
Moxifloxacin 400 mg 600 mg 800 mg
Clofazimine 50 mg 100 mg 100 mg
Ethambutol 800 mg 800 mg 1200 mg
Pyrazinamide 1000 mg 1500 mg 2000 mg
Isoniazid 300 mg 400 mg 600 mg
Prothionamide 250 mg 500 mg 750 mg
Kanamycin 15 mg per kilogram body weight (maximum 1g)
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Table 1. Baseline Characteristics of the Participants in the Modified Intention-to-treat Population.*
Long Regimen Short Regimen Total
Characteristic (N=130) (N=253) (N=383)
Male sex — no./total no. (%) 83/130 (63.8) 151/253 (59.7) 234/383 (61.1)
Age — no./total no. (%)
<25yr 31/130 (23.8) 56/253 (22.1) 87/383 (22.7)
25-34yr 45/130 (34.6) 88/253 (34.8) 133/383 (34.7)
35-44yr 33/130 (25.4) 58/253 (22.9) 91/383 (23.3)
245yr 21/130 (16.2) 51/253 (20.2) 72/383 (18.8)
Weight — no./total no. (%)
<33 kg 0 1/253 (0.4) 1/383 (0.3)
33-50 kg 59/130 (45.4) 116/253 (45.8) 175/383 (45.7)
>50 kg 71/130 (54.6) 136/253 (53.8) 207/383 (54.0)
Positive HIV status — no./total no. (%) 40/130 (30.8) 85/253 (33.6) 125/383 (32.6)
Median CD4 cell count in HIV-infected par- 298 (166-532) 239 (139-394) 248 (143-429)
ticipants (IQR)T
Radiographic extent of disease — no./total
no. (%)i
None or minimal 14/125 (11.2) 28/239 (11.7) 42/364 (11.5)
Moderate 72/125 (57.6) 126/239 (52.7) 198/364 (54.4)
Advanced 39/125(31.2) 85/239 (35.6) 124/364 (34.1)
Radiographic extent of cavitation — no./to-
tal no. (%)%
None 28/125 (22.4) 55/239 (23.0) 83/364 (22.8)
Single 13/125 (10.4) 34/239 (14.2) 47/364 (12.9)
Multiple 84/125 (67.2) 150/239 (62.8) 234/364 (64.3)
QTcF interval — no./total no. (%)
<400 msec 58/130 (44.6) 112/253 (44.3) 170/383 (44.4)
400-449 msec 71/130 (54.6) 136/253 (53.8) 207/383 (54.0)
450-499 msec 1/130 (0.8) 5/253 (2.0) 6/383 (1.6)

* The modified intention-to-treat population comprised all participants who underwent randomization and had a culture
positive for Mycobacterium tuberculosis at screening or randomization, with the exception of those in whom isolates ob-
tained before randomization were subsequently found to be susceptible to rifampin or resistant to both fluoroquino-
lones and second-line injectable drugs on phenotypic drug susceptibility testing. The short regimen (9 to 11 months)
consisted of moxifloxacin (high-dose), clofazimine, ethambutol, and pyrazinamide administered over a 40-week period,
supplemented by kanamycin, isoniazid, and prothionamide in the first 16 weeks; the intensive phase could be extended
to 20 or 24 weeks for participants who did not have a conversion to a negative smear by 16 or 20 weeks, respectively.
The long regimen (20 months) followed the 2011 World Health Organization guidelines. There were no significant be-
tween-group differences in the characteristics at baseline. A complete list of the baseline characteristics is provided in
Table S2 in the Supplementary Appendix. HIV denotes human immunodeficiency virus, IQR interquartile range, and
QTcF corrected QT interval, calculated with Fridericia's formula.

T CD4 cell counts were missing for 52 HIV-infected participants (13 in the long-regimen group and 39 in the short-regi-
men group).

I The results of chest radiography could not be assessed in 19 participants (5 in the long-regimen group and 14 in the
short-regimen group).
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Table 2. Primary Efficacy Analysis in the Modified Intention-to-Treat and Per-Protocol Populations.*

Variable Modified Intention-to-Treat Population Per-Protocol Population
Long Short Long Short
Regimen Regimen Total Regimen Regimen  Total
Disposition of the participants
Underwent randomization — no. 142 282 424 142 282 424
Were included in the population — no. 130 253 383 87 234 321
Were considered not able to be assessed — no.
Had reinfection with a different strain 1 7 8 1 6 7
Had a negative culture at 76 weeks but lost to follow-up thereafter 5 1 6 3 1 4
Were included in primary outcome analysis — no. 124 245 369 83 227 310
Outcome
Attained favorable status — no. (%)} 99 (79.8) 193 (78.8) 292 (79.1) 67 (80.7) 186 (81.9) 253 (81.6)
Had an unfavorable outcome — no. (%) 25(20.2) 52(21.2) 77 (20.9) 16 (19.3) 41 (18.1) 57 (18.4)
Determined on the basis of bacteriologic findings3
Had no negative cultures§ 1 5 6 1 5 6
Had bacteriologic reversion during treatment period§ “ 13 17 B 11 15
Had bacteriologic relapse after treatment period and 0 7 7 0 7 7
started =2 additional drug therapies|
Had positive culture at last assessment** 2 1 3 2 1 3
Determined on the basis of criteria other than bacteriologic
findings
Had negative culture at |ast assessment but died during 5 9 14 5 9 14
the treatment or follow-up period
Had treatment extended or changed after adverse event 3 4 7 2 3 S
Started =2 additional drug therapies owing to decision by 3 2 5 2 0 2
the investigator{y
Withdrew consent for treatment, was given a different - 8 12 0 3 3
regimen, or was lost to follow-up before 76 weeks
Had treatment extended or changed after poor adher- 0 2 2 0 1 1
ence or loss to follow-up
Had negative culture at last assessment but was lost to 3 1 4 0 1 1
follow-up before 76 weeks

* The per-protocol population comprised the participants in the modified intention-to-treat population, with the exception of those who did
not complete a protocol-adherent course of treatment for reasons other than treatment failure or death. When a participant had more
than one event leading to an unfavorable outcome (e.g., relapse and then death), the outcome classification was based on the first event.
Additional information is provided in Table S4 in the Supplementary Appendix.

T The primary efficacy outcome was favorable status, defined by negative results on a culture for M. tuberculosis at 132 weeks after random-
ization and at a previous occasion during the trial period, with no intervening positive culture or previous unfavorable outcome. The unad-
justed between-group difference in the percentage of participants who attained favorable status (long-regimen group minus short-regimen
group) was 1.1 percentage points (95% confidence interval [C1}, -7.7 t0 9.8) in the modified intention-to-treat analysis (P=0.02 for nonin-
feriority) and -1.2 percentage points (95% Cl, -11.1to 8.6) in the per-protocol analysis (P=0.01 for noninferiority). After adjustment for
human immunodeficiency virus status, the corresponding between-group differences were 1.0 percentage point (95% Cl, 7.5 to 9.5) and
0.7 percentage points (95% Cl, -10.5 to 9.1) (P=0.02 for noninferiority in both analyses).

i Participants were considered to have bacteriologic reversion or relapse if they started at least two new additional drug therapies after the
recurrence of positive cultures either during the treatment period (reversion) or after the treatment period (relapse).

§ All the participants who had no negative cultures throughout the trial died, except for one participant in the short-regimen group who had
started at least two addmonal drug therapies.

9§ Allthe participants who badenog)glc reversion during treatment period started at least two additional drug therapies, except for one participant in
the short-regimen group ﬁ)r whom treatment was extended bayond what was permitted, one participant in each regimen groupwho died, and one
participant in the short-regimen group who was lost to follow-up before 76 weeks. One reversion that occurred in the long-regimen group was deter-
mined on the basis of limited bacteriologic ﬁnd:ngs (i.e, only an isolated positive culture that was associated with dinical signs and symptoms).

| One relapse that occurred in the short-regimen group was determined on the basis of limited bacteriologic findings (i.e., an isolated posi-
tive culture that was associated with clinical signs and symptoms).

** One participant in the short-regimen group had a positive culture when last assessed before death, and two participants in the long-regi-
men group had a positive culture when last assessed at the end of follow-up (week 132).

{1 The investigator's decision to start two or more additional drug therapies was based on the following reasons: results of baseline drug
susceptibility testing (three participants in the long-regimen group), pregnancy (one participant in the short-regimen group), and switch
to the same regimen as received by a participant’s child (one participant in the short-regimen group).
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Figure 2. Kaplan—Meier Estimates of the Time to an Unfavorable Outcome and the Time to Death.
Panel A shows the Kaplan-Meier estimates of the time to an unfavorable outcome, which was defined by the initia-
tion of two or more drug therapies that were not included in the assigned regimen, treatment extension beyond the
permitted duration, death from any cause, a positive culture for Mycobacterium tuberculosis from one of the two
most recent specimens, or no visit at 76 weeks or later. In contrast, favorable status at 132 weeks (the primary out-
come) was defined by cultures that were negative for M. tuberculosis at 132 weeks after randomization and at a pre-
vious occasion during the trial period, with no intervening positive culture or previous unfavorable outcome. Panel B
shows the Kaplan-Meier estimates of the time to death. In both panels, insets show the same data on an enlarged
y axis.

AWM CIL, 7L — R3ULOFEREZITFEML VA VT 482%, BHLY
A VRET 454%I2584E LT, QTeF EE (500ms LA |) [38#E L2 A U #ET 11.0%.
FEHIL A UBET64%ITERD Bz (p=0.14), JFFEE (ALT fERIER ERO 5 6%
PLE) XML A VBET 6.6%, BFILUAUEET 1.4% (p=0.03) ThH V., K
VR CREDTT N EIP o T, BTG L U A BT 85% (2461 BRIV AL
#T64% 9B Thol,
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Table 3. Summary of Safety Outcomes.*

Long Regimen Short Regimen Total
Outcome (N=141) (N=282) (N=423)
Grade 3 to 5 adverse event — no. (%) 64 (45.4) 136 (48.2) 200 (47.3)
Serious adverse event— no. (%) 53 (37.6) 91 (32.3) 144 (34.0)
Death — no. (%) 9 (6.4) 24 (3.5) 33 (7.8)
Related to tuberculosis 2 7 9
Related to tuberculosis treatment 1 1 2
Related to HIV or HIV treatment 3 6 9
Other or uncertain 3 10 13
Grade 3 to 5 adverse events according to
the five most common MedDRA
system organ classes — no. (%)
Metabolism and nutrition disorders 28 (19.9) 41 (14.5) 69 (16.3)
Hypokalemiat 10 (7.1) 3(1)) 13 (3.1)
Cardiac disorders 10 (7.1) 30 (10.6) 40 (9.5)
Conduction disordery 7 (5.0) 28 (9.9) 35(83)
Hepatobiliary disorders 8(5.7) 25 (8.9) 33(7.8)
Ear and labyrinth disorders 8(5.7) 21 (7.4) 29 (6.9)
Respiratory, thoracic, and mediastinal 6 (4.3) 15 (5.3) 21(5.0)

disorders

* All participants who received at least one dose of a trial medication were included in the safety analysis population. The
primary safety outcome in the trial was a grade 3 to 5 adverse event at any point during the treatment and follow-up pe-
riods. Adverse events were coded with the use of Medical Dictionary for Regulatory Activities (MedDRA), version 20.0. An
independent death review committee, the members of which were unaware of the treatment-group assignments, classi-
fied the probable cause of death as being related to tuberculosis, tuberculosis treatment, HIV or HIV treatment, or oth-
er or uncertain.

T Hypokalemia and conduction disorder are preferred terms in MedDRA, version 20.0.
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RR-TB TFQ KUT X/ 7'V 2y FIZEZMEDOH 5 BB NT, EERAMED
FERICBE L CTHEM L O A NIRML Y AT LTIELETH Y | RO RTYH
FEHIL AV ERAETH 72, E72. mITT £ TIIBREE B 90% LA A INH i
f%ézkﬂg\$ﬁ%m%ﬁéﬁ@ﬁ®%ﬁ@\wﬁM@MH@%Eﬁﬁﬁwﬁ
R EBEZF D Z L7, MDR-TB BE~DHIMEICHLIMETE D EE 2D,

(1) AREARER T ICH-GCP AR TH %,

@Ndjeka N et al., Treatment outcomes 24 months after initiating short, all-oral

bedaquiline-containing or injectable-containing rifampicin-resistant
tuberculosis treatment regimens in South Africa: a retrospective cohort study.
Lancet Infect Dis 2022; 22: 1042-1051 ({3 3Lk 5)

WHO consolidated guidelines on tuberculosis (2025) ®5|HCHkFE % : Chapter 2 @ 53
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[FRBR T 1 4]
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 MFLX (#H. 1H10~15mg/kg. & K400 mg) XIILVFX (A, 1H15~
20mg/kg. #xK1000mg) .

e CFZ (0. 1H2~5mg/kg. HAK100mg).
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e EB (0. 1HI15~25mg/kg. HK1200mg)
e PZA (O, 1H20~30mg/kg. % K2000mg)
B&AID 4—6 5 AIZLL T 2B 5
<> EHAERINH (0. 1H10~15mg/kg, & K600mg) .
S =FAFIFR (TH) XEI7eFA4F+I K &0, 1H15~20mg/kg, K
750mg)
> EEEE (FARELS) (KM (1H15~20mg/kg, & K1000mg) . AMK (1H
15~20mg/kg. #K1000 mg), XiIHh 7 LA~ > (1HI15~20mgkg,
B K1000 mg) )

BDQ & A &M (9~12 » H) &AL A (BDQ#) ;

* MFLX (#H. 1H10-15mgkg, & KX400mg) IILVFX (#EH. 1H15-
20 mg/kg. HAK1000 mg) (BDQ#HELG-HIL, QT ~DEEN D72 WLVFX )
MFLX & Y 4 Fi72)

e CFZ (0. 1H2-5mgkg. i X100 mg)

e EB (FH. 1H15-25 mg/kg, HK1200 mg)

e« PZA (FQ. 1H20-30 mg/kg. #HK2000 mg)

BAID 6 # HiZBDQ #LL FD X 5 1c#kE

<> EO23A 1400 mgZ 1 H 1R 5
<> ZOH% D22 13200 mg % 3 [A1 5
RAID 4 5 AIZLLT &80
< EHEINH (O, 1H10~15mg/kg, K600 mg) .
< THXZZmFAFI R (A, 1H15~20 mgkg, K750 mg)

[ 5 5R]
AIRT, 2017 FEICIEEA 1T 7~ RR-TB @ 10152 AOBEED > H, 1387 A (14%)
DNEAR L ME AT 7 U7, BDQ BEICI 688 A, VESTIREEICIT 699 ANE 7z,
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Bedaquiline group Injectable group pvalue
(n=688) (n=699)
Patient characteristics
Median age 42(33-51) 34(28-42) <0-0001
Sex
Male 423 (61%) 389 (56%) 0032
Female 265 (39%) 310 (44%)
PLHIV 493 (72%) 474 (68%) 013
On antiretroviral therapy 478/493 (97%) 440/474 (93%) 0-0054
Microbiological findings at baseline*
AFB smear positive 297/604 (49%) 248/570 (44%) 0-059
Culture positive 342/470 (73%) 334/460 (73%) 1-00
Culture, AFB, or Xpert positive 602/661 (91%) 605/663 (91%) 0-99
Previous treatment
Previously treated for drug susceptible tuberculosist 274 (40%) 286 (41%) 072
Treatment received
Moxifloxacin or Levofloxacin 688 (100%) 699 (100%)
Bedaquiline 688 (100%) 0(0%)
Clofazimine 688 (100%) 699 (100%)
Injectable - 699 (100%)
Amikacin - 106 (15%)
Kanamycin - 595 (85%)
Capreomycin - 1(<1%)
Streptomycin - 0
Mean number of other drugs received (SD) 30(0-2) 2:9(02)
End-of-treatment outcomes
Treatment success 507 (74%) 421 (60%)
Failure S(1%) 14 (2%)
Died during treatment 117 (17%) 159 (23%)
Lost to follow-up 59 (9%) 105 (15%)
Post-treatment outcomes
Returned for treatment (recurrence after success) 1(<1%) 4(1%)
Post-treatment deaths 45 (7%) 40 (6%)
Final treatment outcomes 24 months post-initiation
Treatment success 478 (69%) 396 (57%)
Treatment failure and recurrence 4(1%) 17 (2%)
Died 162 (24%) 199 (28%)
Lost to follow-up 44 (6%) 87 (12%)
Data are median (IQR), n (%), n/N (%), or mean (SD). AFB=acid fast bacilli. PLHIV=people livingwith HIV. *Percentages
calculated based on the number of patientswith a result at baseline (baseline refers to 4 weeks before or 2 weeks after
treatment initiation). tAmong patients in the bedaquiline group, 209 were treated for recurrence, 42 previous treatment
failures, 21 retreatments due to loss to follow-up, and two unknown reasons; among patients in the injectable group,
201 were recurrences, 43 previous treatment failures, 36 retreatments due to loss to follow-up, and six unknown reasons.
{Events are classified as following: all people dying in the post-treatment follow-up period up to 24 months after
treatment initiation were reclassified as deaths, regardless of other post-treatment outcomes (ie, recurrence).
Table 1: Patients’ demographic and clinical characteristics

BDQ BETIX 4 6] (1%) MWIEAME T ITHRZRER L, 44 6] (6%) 2NBHIREE
720, 16261 (24%) T Lo, —FH, HEHIEFETITENEN 176 2%). 87 i
(12%) . K&V 199 ] (28%) Toh oo, FHHEY X7 ZTIL, 1BHREPIEIT BDQ #
THHIEEEL Y b 14%mE o 72 (95% CI : 8~20 ; 70% vs. 57%) , IBHFAREEIX. BDQ
T 4%E0 o7 (1~8; 6% vs. 12%) . #HEEZe LOALFHRIT, BDQ HET 2%m 0o
7z (0~5;99% vs. 97%), BDQ HEIIIRIEF DT U X7 D 8% o7z (4~11 ;
17.0% vs.22.4%) 3, IBFEE O TRITITETR SN0 -7, 70k, INH @zt
AT —H AL DMEMATT ~ v F 7T, INHMHEIISECO Y X7 LR L7
Mo T,
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GEN

BDQ DB X, EHNIEREO BT & g LT 24 » AR R CTHEIZE WG EH
ERRBR UT-, ZOFTRIT, ABFSEICIER T - 7= RR-TB B 2% L C BDQ &A%
ML YA OEREFFT 55D THY, MDR-TB FEE THIET Y A7 13 INH &
=M RR-TB B L IZIFED LW EE 2 HND,

®Dawson R et al., Efficiency and safety of the combination of moxifloxacin,
pretomanid (PA-824), and pyrazinamide during the first 8 weeks of
antituberculosis treatment: a phase 2b, open-label, partly randomised trial in
patients with drug-susceptible or drug-resistant pulmonary tuberculosis.
Lancet. 2015;385: 1738-1747 (EZECHR 8)

MFLX |E, fEIREOEMZHE LEEFH L A o—5E LMz, K
RERIT, FBUbHOIEER, HoEELERBRTHY . EHEZE (DS) LOEZH
Mt (MDR) sz E 255 & L CEmI N, RERIE, M7 7V I LOZ oW
=7 O 8 Jfigk TITAL, WEHBERIEIE D IS EZ B 207 I3 &gk S 7z,
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F 2R ERAN AL TE

o ARV EMEETORERFEES . BRI EZ R OAEEIRO B X
JEIR, DEX (ECG) TOREAROZHLNSH HBHE, AV v TV TRET
D 7K b AR O BEAE UTFELA & D B

o PZAXIIMFLXIZIHED & 5 k% & FFo B

(1aEE]

A) DS-TB

e MPal00Zl ¥ A »#f : MFLX 400mg, 'L h~=F 100mg, PZA 1500mg

e MPa200Zl ¥ A U #f : MFLX 400mg, 'L h~=F 200mg, PZA 1500mg

e HRZEL ¥ A VB : Rifafour e-2758% (INH 75mg, RFP 150mg, PZA 400mg,
EB275mgZx & H T HEEGH]) ZIAE CHEE L TG  (KE 30~37kg : 28E,
38~54kg : 38E. 55~70kg : 48E. 7lkgll b : 5EE

B) MDR-TB

e  DRMPa200ZLl ¥ A 8 : MFLX 400mg, 7L h~=F 200mg. PZA 1500mg

[#5R]
207 BIDSHH AL HAL7-, DS-TB & 1X MPal00Z L > X /1T 60 5], MPa200Z L 3 A

2 62 ffil, HRZE V¥ A 2 59 BN EVELEIfS T S 4u/z, MDR-TB B4 26 i
IZ DRMPa200Z L ¥ X BT Bz,

Moxifloxacin, 100 mg Moxifloxacin, 200 mg Isoniazid, rifampicin, Drug-resistant: moxifloxacin,
pretomanid, and pretomanid, and and pyrazinamide- 200 mg pretomanid, and
pyrazinamide (n=60) pyrazinamide (n=62) ethambutol (n=59) pyrazinamide (n=26)

Age (years) 29:5(11) 309(9) 30-4(10) 32:4(10)
Men 38(63%) 40 (65%) 41 (70%) 16 (62%)
Weight (kg) 54.7(9) 57-6 (10) 547 (8) 579 (11)
Ethnic origin
Black 43 (72%) 46 (74%) 43 (73%) 15 (58%)
Mixed 17 (28%) 16 (26%) 16 (27%) 11 (42%)
Had HIV infection 12 (20%) 8 (13%) 13 (22%) 7 (28%)
Baseline log,,CFU (per mL sputum) G.651(5-272-5-831) 5.654 (5308-5-802) 5-356 (5-080-5-630) 5-483 (5-010-5-924)
Baseline log,, TTP (h) 2:029 (1-985-2-073) 2:030 (1-995-2-066) 2050 (2:012-2-088) 2.054 (1-930-2175)
Pyrazinamide resistance 0(0%) 2(3%) 1(2%) 17 (65%)
Moxifloxacin resistance 1(2%) 2(3%) 1(2%) 1(4%)
Data are n (%), mean (SD), or PE (95% BCl). log,.CFU (PE, 95% BCl) and log,.TTP (PE, 95% BCl) are derived from the joint Bayesian non-linear mixed-effects regression model.
BCl-Bayesian credibility interval. CFU-colony forming units. PE-posterior estimate. TTP-time to positive signal. *The HIV status of one patient in the drug resistent group
was unknown.
Table 1: Baseline characteristics (safety analysis population)

DS-TB BFIZEB T, MPa200Z (n=54) @ 0~56 H H OFEEM:IX 0.155 (95% %
A4 XM X : 0.133~0.178) T, HRZE (n=54) @ 0.112 (0.093~0.131) LV & FH
EllmroTc, DRMPa200Z (n=9) OFETEMEIX 0.117 (0.070~0.174) Th o7,
7~14 H H OFFEIEMEIL, 7~56 H B O EIENE L 58 < Bi#E L Tuiz,
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Patients with drug-susceptible tuberculosis Patients with drug-
resistant tuberculosis

Moxifloxacin, 100mg  Moxifloxacin, 200mg  Isoniazid, rifampicin, ~ Moxifloxacin, 200 mg
pretomanid, and pretomanid, and pyrazinamide, and pretomanid, and
pyrazinamide (n=56) pyrazinamide (n=54)  ethambutol (n=54) pyrazinamide (n=9)

Mean change in daily log,,CFU counts for days 0-56

Posterior estimate 0133 0155 0112 0117

(95% Bayesian credibility interval) (0109-0-155) (0133-0178) (0-093-0131) (0070-0-174)

Mean change in daily log,,CFU counts for days 7-56

Posterior estimate 0115 0145 0103 0104

(95% Bayesian credibility interval) (0-090-0140) (0120-0171) (0-081-0-125) (0-054-0-167)

Data are derived from the joint Bayesian non-linear mixed effects regression model. The differences between moxifloxacin, 200 mg pretomanid, and pyrazinamide versus
isoniazid, rifampicin, p ide, and ethambutol with respect to bactericidal activity assessed by CFU for days 0-56 (0-043, 95% Bayesian credibility interval 0.013-0.073)
and 7-56 (0-041, 0-008-0.076) were significant. No other comparisons were significant. Patients with tuberculosis resistant to pyrazinamide or moxifloxacin at baseline were
excluded. CFU-colony forming units. NLME-non-linear mixed effects modelling.

Table 2: Bactericidal activity characterised by joint Bayesian NLME modelling of the daily rate of change in mean count of log,,CFU of Mycobacterium
tuberculosis per mL sputum (efficacy analysis population)

Patients with drug-susceptible tuberculosis Patientswith drug-
resistant tuberculosis

Moxifloxacin, 1000 mg Moxifloxacin, 200mg  Isoniazid, rifampicin, ~ Moxifloxacin, 200 mg
pretomanid, and pretomanid, and pyrazinamide, and pretomanid, and
pyrazinamide (n=55) pyrazinamide (n=57)  ethambutol (n=58) pyrazinamide (n=9)

Daily rate of change in mean log, . TTP for days 0-56

Mean estimate (h) 0020 0020 0-017 0015

(95% Bayesian credibility interval) (0-015t0 0-025) (0-016 10 0-024) (0-013t0 0-021) (-0-001t0 0-031)

Daily rate of change in mean log,, TTP for days 7-56

Mean estimate (h) 0-018 0-016 0-014 0-011

(95% Bayesian credibility interval) (-0-014 10 0-022) (0-011t0 0-021) (0-010t00-018) (-0-007 t0 0-029)

Data are derived from the joint Bayesian non-linear mixed effects reg| model. No b group comparisons with respect to bactericidal activity were significant.

Patients resistant to pyrazinamide or moxifloxacin at baseline were excluded. TTP-time to positive signal.

Table 3: Bactericidal activity characterised by joint Bayesian NLME modelling of the daily rate of change in mean log,, TTP (efficacy analysis population)
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Figure 3: Kaplan-Meier curves of time to sputum culture conversion
(A) Solid media and (B) liquid media. The curves are applicable to valid non-missing weekly data only.
MPa100Z: ifloxacin, 100 mg p id, and p MPa200Z: i in, 200 mg p
and pyrazinamide. HRZE=isoniazid, rifampicin, and DRMPa200Z=p: with
drug-resistant tuberculosis treated with in, 200 mq and

Figure 2: Response to treatment

Estimates of the response to treatment once per week during the first 8 weeks of treatment by joint Bayesian
non-linear mixed-effects regression of (A) the decrease in serial weekly log,,CFU counts of

Mycobacterium tuberculosis and (B) by the prolongation of time log,, TTP (h) in liquid culture media. CFU=colony

forming units. TTP=time to positive signal. MPa: in, 100 mg and
MPa200z: floxacin, 200 mg p and HRZE=isoniazid, rifampicin, and
DRMPa200Z=p: drug treated with in,

500 mg pretomanid, and pyrazinamide.
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BEEROHEEIIT X COMTEERELFAETH 7=, &b RN EEFRIX
ERBRIMAE T, 59 B (29%) TH & H B AL [(MPal00Z £ 17 3] (28%) . MPa200Z
#1761 (27%). HRZE #f 17 5 (29%). DRMPa200Z #% 8 5l (31%) ], fhoo—f%i
A EFRLIL, BL (MPal00Z B 14 61 (23%). MPa200Z # 8 1 (13%). HRZE
#7461 (12%). DRMPa200Z £ 8 il (31%)) <>, &M (MPal00Z # 7 51 (12%) .
MPa200Z &£ 7 1 (11%). HRZE #£ 7 1 (12%). DRMPa200Z #F 4 5l (15%)) T
ST WBETOLERT QT BIKEA 500ms 48 2 53] (L HAENRME RFEIR O 1
FERYZR4EHE) 1T SnZe oz, LY A UNOIRANK LT, REAIMMEIZE -
7=b DX o7,

Moxifloxacin, 1000 mg, Moxifloxacin, 200 mg iazid, rifampicin,  Drug-resi : moxifloxacin,
pretomanid, and p id, and pyrazinamide, and 200 mg pretomanid, and
pyrazinamide (n=60)  pyrazinamide (n=62) hambutol (n=59)  pyrazinamide (n=26)
Treatment-emergent adverse events 52 (87%) 57 (92%) 50 (85%) 23(88%)
Treatment-emergent adverse events that led to 8(13%) 12 (19%) 7 (12%) 3(12%)
discontinuation of study drug
Grade 3 or 4 treatment-emergent adverse events 18 (30%) 23 (37%) 15(25%) 6(23%)
Skin or subcutaneous tissue 12 (20%) 17 (27%) 19 (32%) 3(12%)
Hyperuricaemia 17 (28%) 17 (27%) 17 (29%) 8(31%)
Arthralgia 20(33%) 18 (29%) 11 (19%) 0(0%)
Cardiac disorders 1(2%) 6(10%) 3(5%) 2(8%)
Gastro-intestinal disorders 24 (40%) 18(29%) 16 (27%) 11(42%)
Nausea 14 (23%) 8(13%) 7 (12%) 8(31%)
Vomiting 7 (12%) 7 (11%) 7 (12%) 4(15%)
Diarrhoea 4[7%) 3(5%) 3(5%) 3(12%)
Epileptic seizure 0 1(2%) 0 0
Agranulocytosis 0 1(2%) 0 0
Increased aspartate aminotransferase oralanine 10 (17%) 11(18%) 7 (12%) 3(12%)
aminotransferase more than three times upper
limit of normal
Data are number (%). Adverse events are classified in accordance with MedDra, the Medical Dictionary for Regulatory Activities.
Table 4: Key adverse events and laboratory abnormalities
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MFLX, 7L h~= KK PZA DA EDOEIL, ZE2THAEENE L, SEE DR
I DS-TB IZRB W CTEN - EFEIEE 27/~ LT, #5213 DS-TB & MDR-TB O] T
—HB LT\, ZOH LWL YA TIRE O & i85t x BH5 LT, DS-TB X}
MDR-TB f£H # x5 & L= B IR~ DN E - T\ 5,

(1) AERRRABRIL GCP H#ELRER CTH 2,

©® Tweed CD et al.,, Bedaquiline, moxifloxacin, pretomanid, and pyrazinamide
during the first 8 weeks of treatment of patients with drug-susceptible or drug-
resistant pulmonary tuberculosis: a multicentre, open-label, partially
randomised, phase 2b trial. Lancet Respir Med. 2019;7:1048-1058 (ZE%2E SCHik
9)
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MFLX (. RFP MiftE#i4% (RR-TB) OIGRIZR T DML A D~ L LTRE
&7, ARBRIX, HOb HOLExILE, FEER, BOBEIELLRBRTHY |
HAIEZME (DS) XIL RFP ittt (RR) OffifEtz g 2515 L L, MifEEoRED
BAIO 8 HMICE T 5 BDQ, 'L h~= K, MFLX ;1 PZA OfAEHEDOF%HE
WL BT 0T 7 AV ERET 52 LB HME Lin, T 7 U b, Z =7,
U H D 10 fitigk THEME S AL, 18 kL EOREREESE 240 1] (9 5 60 51X RR-TB
BA) BRI,

[FRERT A1 > O]

AFRERTIX, DS XX RR OfifiZRE 2 5 L Lz,

DS-TB /% (180 f3]) (%, BloadPaZ (BDQ400mg1~14 HIH 1 A 1 A 5% 200mg
W 3 [\EE., 7L h~=F 200mg & " PZA 1500mg ® 1 H 1 [A#45), B200PaZ
(BDQ200mg1 H 18], 7L h~=F 200mg %} PZA 1500mg ® 1 H 1 [A[#&5) X
IFEEYEIRE (HRZE : INH, RFP, PZA X TYEB) (21:1:1 THIfIF 6, &E5S
i,

RR-TB f£# (60 f5]) TiL, BPaMZ L ¥’ X > (B200PaZ L ¥ A »/{Z MFLX 400mg 1
H1EZENMLEZHD) RGN,

B LY A DOIRPEHIE G 8 WM O ENEMEDOFATZ F72 B E L, A0 F 2
FEGTE H (X, DS-TB & IZH1T 5 0~56 HEOWEEEERGMHECLIRERE (TTP) @ HIK
FALRTH Y . KEICxET % loglo (TTP) DIEFILIRE W RENFE T /LIS N T
A L 72,

CSE 3T

EEVASE LN S

o EERIT 18 LI E 75 LA T OB &,

o T RAE (B . GeneXpert X (% Hain) T M. tuberculosis [ TH Y . HLlEE D
EREIRMBIR A CVEIRBHIGIEO MG Th 5 2 & ([EEEAS MR S
/WHO A/r— /)L Ch7al & 14),

o DS-TBIGERE (5 FEZVEMAE CRFPIEZ N ER SNI-BE) 1[0 5
72DIZiE, LR oS-

> HTZICRMI SN, UEIOZE Y — R biER% D 7 < & b3MERR
RETHDHZ &
< LIETOREEIGRIIBRANEE I > THIEShTnWbh Z &

e MDR-TBIEWERE (4R CRFPIMEDNHEGR SNEE) BT 57

OIZIX, LTTOEREZ2RT=7 -

> R R CMFLXIE S A R S - a

> BTSRRI, UELLETICDS-TB X Y X IZMDR-TB  (JA%&7 H LA
N) THBEEZZITTZ R H D, LIRTOMDR-TBIGR LRI EAEIZHE
STHIEENTWS Z &
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o  HIVELEFDEE . _X— T { DO CDA+HIIE 10048 T HAIVITHLAZL
T=Z 5

T2 BRAM LT

o IRBRHYEEMONHIET U 72 BR R AN B AR M A RS B OREHL (1] - BERIAEAZ,
NEERRERZ . WAIRAIHARRERZ, B BAEREEL ., AP ERNR )

o WA VELTLEERLAEIRRD D Z &

o QT/QTcMBOELWIEE, #l : A7V —=1" ZWFIZQTcF XIXQTcBH @A
>450 msec

e ASTHAZ L — KR3LL L (3.0 x ULN)

e ALTHAZ L— R3LLE (3.0 x ULN)

e KMEUAEVNSL— R3LLE (32.0x ULN, IO FHEERA O WT
OYEN % PE 9 55613>1.50 x ULN)

[759%8E] (PA-824 = pretomanid)

Treatment Arm Active Patient Population

BioaPaZ e Days 1 to 14: 4 bedaquiline 100 mg tablets then DS-TB
e Days 15 to 56: 2 bedaquiline 100 mg tablets to be taken 3 times a week

on specific trial days; Days 15, 17, 20, 22, 24, 27, 29, 31, 34, 36, 38,

41,43,45,48,50,53, and 56 plus

Days 1to 56: 1 x PA-824 200 mg tablet plus

Days 1 to 56: 3 x pyrazinamide 500 mg tablets

Days 1 to 56: 2 bedaquiline 100 mg tablets plus DS-TB

Days 1to 56: 1 PA-824 200 mg tablet plus

Days 1 to 56: 3 pyrazinamide 500 mg tablets

Days 1 to 56: Dosing per weight: DS-TB

30 to 37 kg: 2 tablets

38 to 54 kg: 3 tablets

55 to 70 kg: 4 tablets

71 kg and over: 5 tablets

Days 1 to 56: 2 bedaquiline 100 mg tablets plus MDR-TB

Days 1 to 56: 1 moxifloxacin 400 mg tablet plus

Days 1to 56: 1 PA-824 200 mg tablet plus

Days 1 to 56: 3 pyrazinamide 500 mg tablets

Abbreviations: DS: Drug-sensitive; MDR: Multi drug-resistant; B-Pa-Z: Bedaquiline, PA-824, and

pyrazinamide; HRZE: Isoniazid, rifampicin, pyrazinamide, and ethambutol; B-M-Pa-Z: Bedaquiline,

moxifloxacin, PA-824. and pyrazinamide; TB: Tuberculosis

HRZE combination tablets: 1soniazid 75 mg plus nfampicin 150 mg plus p{yxazinamide 400 mg plus ethambutol

275 mg.

BawPaZ

BMPaZ

[#5R]
DS-TB £ 180 il (59 5123 BloadPaZ #f. 60 5173 B200PaZ #£. 61 {5 HRZE Rt
ZFUANTEID S THILZ) & RR-TB B3 60 B3 $k X 1. BloadPaZ £f 57 3.
B200PaZ #% 56 5. HRZE #f 59 i3 Ef#HTICE £z,
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Patients with drug-susceptible tuberculosis  Patientswith
rifampicin-resistant
tuberculosis
(BPaMZ group
[n=60])

B.PaZ group B,PaZgroup HRZE group

(n=59) (n=60) (n=61)

Age®, years 351(13.0) 339(105) 333(86) 340(127)
Sex
Female 14 (24%) 12 (20%) 15 (25%) 17 (28%)
Male 45(76%) 48 (80%) 46 (75%) 43(72%)
Race
Black or African American 46 (78%) 49(82%) 49 (80%) 53(88%)
Native Hawaiian or other Pacific 0 0 0 1(2%)
Islander
White 0 0 0 102%)
Mixed race 13 (22%) 11 (18%) 12 (18%) 5(8%)
Site
TASK, Cape Town 11(19%) 12 (20%) 13 (21%) 10 (17%)
UCTLL Cape Town 13(22%) 13(22%) 13 (21%) 0
CHNRU, Helen Joseph S(9%) 5(8%) 5(8%) 0
Aurum Institute, Tembisa 5(9%) 5(8%) 4(7%) 0
Tshepong Klerksdorp 0 0 0 25(42%)
Ifakara, Bagamoyo 10 (17%) 10 (17%) 11(18%) 0
Mbeya Research Centre. Mbeya 11 (19%) 11(18%) 10 (16%) 0
UWCHIVRU, Johannesburg 0 0 0 2(3%)
THINK, Durban 407%) 407%) 5(8%) 0
CaseWestern, Kampala 0 0 0 23(38%)
Weight. kg 56-1(10-8) 544(91) 527(88) 50-8(84)
HN status
Positive 8(14%) 10(17%) 10 (16%) 25 (42%)
D4 cell count 4565(1351) 2647(89-6) 6206(3074) 4003(2205)
Negative 51(86%) 50(83%) 51(84%) 35(58%)
Anti iral therapy at randk ti
Yes 0 1(10%) 0 16 (64%)
No 8(100%) 9(90%) 10 (100%) 9(36%)
Pyrazinamide susceptibility
Susceptible 57 (97%) 57 (95%) 59 (97%) 38(63%)
Resistant 2(3%) 3(5%) 2(3%) 22(37%)
Ethambutol susceptibility
Susceptible 54(96%) 51(93%) 57 (97%) 39 (78%)
Resistant 2(4%) 4(7%) 2(3%) 11(22%)
Not done 0 0 0 1(2%)
Compliance to study drug
<80% 0 0 0 0
280% 59 (100%) 60 (100%) 61(100%) 60 (100%)
Data are n (%) or mean (SD). B, PaZ-bedaquiline (loading dose). p id, and py B, PaZ:
(daily dose). id and inamide. BPalZ iline (daily dose). p id, and inamide plus
maxiflaxacin. CHVRU=Clinical HIV Research Unit. HRZE=# ifampici ide. and eth I
UCTLI=University of Cape Town Lung UWCHIVRU=University of Wi Clinical HIV Uniit.
*Cakulated relative to informed consent.
Table 1: D hic and other baseline characteristics of the safety analysis population

TEEMIE H O TTP @ HRZELER1E, B200PaZ BEMN 5.17% L ixma = L (95% A
ZIEFHXM : 4.61~5.77) . X\ T BloadPaZ #f 4.87% (4.31~5.47) . HRZE %f 4.04%
(3.67~4.42) DJETH >7-, B200PaZ #f K X BloadPaZ Bf DOF¥ F 151X HRZE #f &

BIZHE 25T,
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B,.,PaZ group (n=57)  B,,PaZ group (n=56)  HRZE group (n=59)

Daily percentage change in 487% (431-547) 517% (4-61-577) 404% (367-442)
time to positive signal

Daily changeinlog(CFU)of 012 (0-11-0-14) 0-11(0-10-0-12) 012 (0-11-0-13)
overnight sputum samples

Data are posterior mean estimate (95% Bayesian credibility interval). The differences between the pairs of treatments
B, PaZ versus HRZE and B, _PaZ versus HRZE were significant. B_PaZ=bedaquiline (loading dose), pretomanid, and
pyrazinamide. B, PaZ-bedaquiline (daily dose). pretomanid. and pyrazinamide. CFU=colony-forming unit.
HRZE=isoniazid, rifampidin, pyrazinamide. and ethambutol.

Table 2: Bactericidal activity among patients with drug-susceptible tuberculosis over days 0-56 in the
efficacy analysis population

A
1007 B, PaZ vs HRZE: HR 2.0 (95% (11:3-3-2): p=0
90~ B_PaZ vsHRZE: HR 18 (95% (11-1-29); p=0016
g0 BPAMZvsHRZE: HR33 (95% (12:1-5:2): p<0-0001
z — B Pl
£ 791 —Bupaz
£ 60 —HRZE
$ o —BPaMZ
z
3
€ 30+
a
204 __,I
104
= r
0 Ll I 1 | T ] 1 T 1
B

100 B, PaZ vs HRZE: HR 1-1 (95% (1 0-8-1-6); p=0-48
90 B._PaZ vsHRZE: HR 13 (95% (10-9-1.8); p=018
204 BPaMZ vs HRZE: HR 2-3 (95% (11.5-3-4); p=0-0002 TR

z
T 704
f e — 1
%. 50 e, —
= 40
3 o . IR S
é el ™
20+
104 —’—
—1 =
o1—— T T T T T 1
03 7 14 2 28 35 42 49 56
Time after randomisation (days)

Figure 2: Kaplan-Meier curves of time to liquid (A) and solid (B) media sputum
culture conversion the efficacy analysis population

Patients censored at last available valid sample day if no samplewas collected at
day 56. (A) The difference between B, PaZ versus HRZE with respect to the
cwmulative probability of liquid media sputum culture conversion is significant.
No other differences between treatment groups were significant. (B) No
differences between treatment groups were significant with respect to the
cwmulative probability of solid media sputum culture conversion. p values
alalated from a log-rank test for comparison of median time to liquid media
sputum aulture conversion. B_PaZ=bedaquiline (loading dose), pretomanid, and
pyrazinamide. B,,PaZ=bedaquiline (daily dose). pretomanid, and pyrazinamide.
BPaMZ=bedaquiline (daily dose), pretomanid, and pyrazinamide plus maxifloxacin.
HR=hazard ratio. HRZE=isoniazid, rifampicin, pyrazinamide, and ethambutol.

FRNCIRE SN2 ZIRSHT Tl DS-TB BB OIRERED T, B200PaZ BENNRIAES

46




BEES ; IV-203

HIRF B IZ BT DR RO BERHIE N R b A <. KT BloadPaZ #f % " HRZE #
DT, IR IS 38 2B\ T, BloadPaZ B vs. HRZE . } O B200PaZ #f vs.
HRZE BEDORFEEMEIRE E TORFMICXT 2 — Rt (HR) 1%, IR HIRE & C
1 #HEICHE 2 TV,

B,.PaZ group (n=57)  B,,PaZ group (n=56) HRZE group (n=59)
Percentage culture negative at day 56 of treatment (95% CI)

Liquid culture 67-4% (53-8-80.9) 76-1% (64.0-88-3)* 51.0% (36-6-65-4)
Solid cul}ure 88.9% (79-8-97-9) 84.0%(73-9-941) 85.5% (757-953)
Liquid culture median (IQR) time  49*(35to not 49* (35-56) 56 (49 to not
to culture negative, days obtained) obtained)

B, PaZ=bedaquiline (loading dose). pretomanid and pyrazinamide. B, _PaZ-bedaquiline (daily dose), pretomanid, and
pyrazinamide. HRZE=isoniazid, rifampicin. pyrazinamide, and ethambutol. * Significantly different to the HRZE control;
the median timeswere compared with the HRZE control using the log-rank test.

Table 3: Cumulative percentage in patients with drug-susceptible tuberculosis with culture negative
overnight sputum samples and the median time to sputum culture conversion in the efficacy analysis

population

B,..,PaZ group (n=57) B,,,PaZ group (n=56) HRZE group (n=59)
Liquid culture 34 (60%); 1-8 (11-2:9) 37 (65%); 2-0 (1:3-32) 25 (42%); 1 (ref)
Solid culture 46 (81%);1-3(0-9-1-8) 43 (75%);1-1(0-8-1-6) 45 (76%); 1 (ref)

Data are n (%); hazard ratio (95% Cl). The hazard ratio of time to culture negative status for B,_,PaZ versus HRZE, and
B,.;PaZ versus HRZE was significantly higher than 1 in liquid culture. B, ,PaZ-bedaquiline (loading dose), pretomanid,
and pyrazinamide. B,,,PaZ-bedaquiline (daily dose), pretomanid, and pyrazinamide. HRZE~isoniazid, rifampicin,
pyrazinamide, and ethambutol.

Table 4: Hazard ratios for culture negative status among patients with drug-susceptible tuberculosis
according to treatment group versus control group in the efficacy analysis population

RR-TB 38 C® BPaMZ #f CHAENIIEE S iz RV 7 7 )—Tf#NT CTld, PZA &
M RFP MM FEEERE DS RS ML 2 I BT A s at o BRI S N Rk b E < . kv
T PZA Tit4: RFP MRS ZRED eV T2,

Pyrazinamide- Pyrazinamide-
susceptible resistant
rifampicin-resistant  rifampicin-resistant
tuberculosis (n=38) tuberculosis (n=22)

Percentage culture negative at day 56 of treatment (95% (1)

Liquid culture 96-0% (88.5-100-0) 79-8% (62-4-97-2)
Solid culture 100-0% (100-0-100-0) 95-0% (85-2-100-0)
Liquid culture median 41 (35-56) 49 (34-56)
(IQR) time to culture
negative, days
BPaMZ-bedaquiline (daily dose), pretomanid, and pyrazinamide plus
moxiflaxadin.

Table 5: Cumulative percentage in patients in the BPaMZ group with
rifampicin-resistant tuberculosis and culture negative overnight
sputum samples, and the median time to sputum culture conversion
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HEREGIZ L K Z 1k L= BE OEIS 1L BloadPaZ #f (6/59 #1 (10%)) KO
B200Paz #¥ (5/60 5 (8%)) 7% HRZE #¥ (2/61 5l (3%)) LV bmdolc, 7 L—
K3 Xt 4 OFEFEL T HFEZEO LR KL KU TH Y, 10 FIFIEIZES
7= (BloadPaZ %t 5 3] (8%). B200PaZ #% 3 {5 (5%). HRZE Ff 2 5l (3%)), HEZe
TRIRICEE ¢ 5 4 E 950 %, BloadPaZ Rf 2 5l (3%). HRZE Bf 1 5l (2%) (T8 %
5.2 72, DS-TB & Tix 76 (4%). RR-TB HE TIL 4 61 (7%) ML L7=28, V
THHIBEICEE LT & IXEZEZ N Do T,

Patients with drug-susceptible tuberculosis Patients with
rifampicin-resistant
tuberculosis
(BPaMZ group
[n=60])

B PaZ group B,,PaZ group HRZEgroup pvalue

(n=59) (n=60) (n=61)

*1grade 3treatment- 19 (32%) 17 (28%) 14(23%) 053 13 (22%)
emergent adverse event
=1 grade 4 treatment- 8(14%) 7 (12%) 2(3%) o1 1(2%)
emergent adverse event
21 serious treatment- 47%) 3(5%) 47%) p-93 47%)
emergent adverse event
21 serious liver-related 2(3%) 0 2(3%) 047 2(3%)
treatment-emergent
adverse event
21treatment-emergent 6 (10%) 5(8%) 2(3%) 028 2(3%)
adverse event leading to
treatment
discontinuation
Deaths during 12 (50%) 1/3(33%) 12(50%) 1.0%090f 0/4(0%)
treatment/total deaths
(%)
Liver toxicity
ALT orAST =5 xULN 6 (10%) 47%) 3(5%) 048 3(5%)
ALTorAST210xULN 3 (5%) 3(5%) 1(2%) 057 1(2%)
ECG findings
=60 ms increase in 0 3(5%) 1(2%) 0-07 0
QTcinterval from
baseline
Data are n (%) unless otherwise stated. All patientswho received at least dose of trial medication included in the analysis.
ALT=alanine aminotransferase. AST=aspartate aminotransferase. B PaZ -bedaquiline (loading dose). pretomanid, and
pyrainamide. B, PaZ-bedaquiline (daily dose), pretomanid, and pyrazinamide. BPaMZ= bedaquiline (daily dose).
pretomanid, and pyrazinamide plus maxifloxacin. ECG=electrocardiogram. HRZE=isoniazid, rifampiin, pyrazinamide,
and ethambutol. ULN=upper limit of normal. *pvalue for deaths during treatment. fpvalue for total deaths.
Table 6: Adverse events in the safety analysis population

[fR]

B200PaZ % DS-TB BEDIRBICB W THERL YV AL THDH, B200PaZ KO
BloadPaZ DOFEIEMEIL. RIENEME CX A AEEMEZ /RIR L TR Y, fi&bIhiz
B200PaZ OG- A ¥ a— /UL, B TOWRE L T I7A T LV AR WETE 5l
M5, LinL, T ORERITIRERE R 2T 2 B MAARBR TS S ICHE& S
NHVERD D,

BPaMZ L ¥ # %, ZORBRICI VT RR-TB (2% L T HRZE 7% DS-TB (2% L T
RLTEED L RER QEMBOREIEEEAZ R LT, 2O LY A X BEFD RR-
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TB 1GRDEHOND K 5% ik L. DS-TB ORISR/ REMENH D, Z 21T
IRENT=T — 41, RR-TB LT DS-TB (Z81F 5 BPaMZ DGR L Zatt7 v >
7 ANVDERDLFAEOMLENEZRE L TWD, £ oLy 2 (2817 % BDQ O
ARG A7 Y a— VOFMWEEBEMEDOE R LM LMETH D,

<SS 1T % YRy RE AR >
WO D FEYE RERRFE DIFHRIZ DOV TIEL, LT O 4 CERAZ =3 (B2E3THR 10~13)
ZH 5%, MDR-TB JREIZH 1T D MFLX 400mg/ H O s - FHE L OR#EMZZE L
IR L7,
e Peloquin CAHIZ &%, ikt BAE I 1T HDMFLX, LVFX, AF7m %
P (GFLX) M OMFLX DO RHEEMZEYEIRE (PopPK) T DAFSE
(d3ECHR10)
. 2m®$% £ 5. MFLX 400mgD £ 2h: % fAUC).24/MICEL T D59 B
KRR (PTA) ZHREEICHE L7cige (B3E3CHk11)
-\w@s% 2k 5. MDR-TBEEIZx L TI8% A LT A TIRIE LB
DQTCFIERAR DAERIUCOWNW T, IREEX— A TORBMELEHE L
ToAfrgE (R3ESCR12)
o LiMbIZXd, EFMEEHREICK VT L h~= K &MFLX 400mgfifH
IRF DQTCHIFR~D B 2 et L7 AF9E (e 2E3THk13)

e N DfitifER BE IZ BT D LVEX, AF7uaFx+ > (GFLX) KO MFLX OfkHE

MZEMENRE (PopPK) FENTORFZE T, 7 HEHEEIZHT D FQ3 Al B it 72 S EhRE
(PK) L UEES)1% (PD) 7' e 7 7 A WRHESINTWD (REOOD, B3 10),

I S AV SCRRIC T, WRER & & R/ B FLIRIREE (MIC) D RBIfR-CIAIE B AR DRk
R (PTA) ORHING ., FAFFETO LY A TliE 400mg/ H X 0 & &0 MFLX #5-
DE VAN D Z L 2R T 5 ENER S -7 (RKEOQ ({BHESCHER 1) |
Mz, ZESCER 14, 15 XV 16), — 5T, MDR-TB B ﬂbf‘mmﬁ4F74
> (2019) ODEML VA TIHEE LIZERD AE 3681 L IRZE & (AUCo4) DOBERZ TN
T2AFgE (RIEDOQ), BFECHL 12) Tk, MFLX #5126 5 QTcF #E& D BfEIL AUC,.
24 T493mg-h/L EHEE SN TV D, [EWNE T AHRERGHBRIZIV T MFLX 400mg 1
H 1\ 5~14 AfG#%D AUC © () (BEHERZE) ) T 46.67 mg WL (1.16) T
boloZ & [(Tu v 7 AFE 400mg HIEIZKFERE (2005 42) HFEEEMEZ (RAEFER
fif 50~52 H)) %ZHE 25 &, MDR-TB BHFITx LT 400mg # D fl & T MFLX % #
G320V AT ZRETLHETHDH EER DI,

F72. BPaLlM LY AT MFLX &FHT 27 L h~= R L DOFHDOEEIZHONWT
%, BEEEWRE 2Bl L2586 T HRR (KEO®, ﬁ%ﬁﬁw)m%@\7vkv
= F 400mg %5 L7- & & oEWELEIT MFLX 400mg &% 512 X 28 2% 173, 7
VFVﬁFkMHX%%@%Q@QT%%A@%@@MHXE@&@&@@ET%
HIZEDRINTND
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ZDIED RN DR BREF 2B A LVFX, HF 7 a4 > (GFLX) & X MFLX
DORHEMIEYEIRE (PopPK) FEATHRE RO (BFESTHER 15) HATHOFLHEHIZE O,

7P, EpEe I LT, LT oEANAE T AERBEGREOFHmIC VT, BRI L
M E 2D NFEZEITRD HivZeno 7= (78 v 7 A8E 400mg #IEIAGREE (2005 45)
H GG ERMEZE ),

ENE 1A E LT, BEMRAS 7255 & LIz BBl GRBRK R G-
BN FENE ST Y, MFLX 600mg & CTOH[A[FHREE TN 400mg 1 H 1 [ 7 H
MOKER GRS T 5 B2 ARERHER SN TWD, BB SV T, 4
EA & RIERIZAIE 100~600mg OFIFH TIFIFMIL TH 0 | KIEE 512 X 2 FRMEIX
RO LN T,

HARNESEANOIEYERED i 12 B L Cix, EWNA O R GRS \W T,
MFLX 400mg 2% IR B [m] fz G-If D HEERE 7Y (PK) /3T A —4 (AUC KT Cax)
X, BRATIZRAY NE R LITENZN 141 (5N 155 5 Tho72n, &5
BN OMERE T L7z AUC KT Cmax (Z1Z 30 AUChorm 2 O Cnaxnorm) Tl H A
NFERAYAD 1.06 5L 118 5L 2T/ LD FA Y AHERE O#H O
L < L/f:%?ﬁﬁ%;’/?ﬁ“ HARANBERE L D272, F720 tmax XD tip 103
LVVEVWTRRD bz o Tz,

(B [B] s 5500k D plAE)

BA—126 ARFEA00 mg ZEFHHEEZOKEFORNBEEH/ NS A -2

HRE AUC AUC, oo  Ho— - tin CL/f
(ug h/mb) (kg-h/L) (pg/ml) (kg/L) (h) (h) L/h)
AAAN 07 I (RROTIR (R 2) | 45.5(1.18) | 6.92(1.17) | 4.32(1.30) | 0.66(1.26) | 1.03(2.22) | 11.9(1.14) | 8.79(1. 18)
(n=44) P RAE 45.1 6.85 4.30 0. 66 1.0 1.9 8.87
/Ml 31.1 5.08 2.76 0.39 0.25 9.6 5.9
Bl 67.7 10.9 7.71 1. 06 4.0 18.0 12.9
FA YN | S8 GROTimEREE) | 32.2(1.20) | 6.54(1.22) | 2.78(1.31) | 0.56(1.30) | 1.29(1.93) | 13.3(1. 15) | 12.2(1.19)
(n=126) PRl 32.1 6.51 2.76 0.54 1.0 13.2 12.2
/Ml 20.3 4.27 1.60 0.29 0.5 9.96 7.59
N 52.7 11.8 4.93 0.97 6.0 19.3 18.2
AARACHTSH 1.41 1.06 1.55 1.18 -
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* BTG RARRES) o B @AM
'E ] 455(1.18) ;,
£ 8 { 2x120) & o
< d } ssim 541.22)
2 2 : {
BEAGe40) KA Aee128) ARl FAY Alm128)
AUC D A T8 HEB AUC,,., D A FER LEB:
4 BTG RAARELD) » BT RIARES)
-]
[+]
:g { A3(1.30) g
> -
r 278131) §
J & {' oL } 05130
° o
ARG FAY Alrmt26) ‘ BRAG) )
Coae D AFER LEEE Coax. rorm D A FE ] LS

BIA—41 K400 mg ZMFHERZOKZSHORDBELN/ NS A —2 0O AEMLEE

[FARIZ, EPNSOEER GRSV T, MFLX 400mg 1 H 1 [8] 5~14 H#E#H

HLT72GEOEFIRED PK /XT7 A —4% (AUC: X T Cinax) 1. BARNIZ FA Y AL

EARTEMETH o728, KEANEZDR 2L tnax KR tip (XZEFRERDOETH - 72,

(REY 72 ) OB G5B THEUHL LA 0% A —4%  (AUCunorm XY Craxnom) @

ZEI NS RDBRANH LI, FEOEWVICE SIS ETH D I ERRBINT,

KT A =4 (AUC: KX Cmax) EREEDOMIZH B2 HEITER D Hivir o7z,
(18 #5388 D ki)

BA—121 FFEA4A0 mg 1 B 1 AREZOHRSHBOERREICE T LRDBEFH/NS A -4

[l 20 AUCt AUC 1orm Coux L ip— tin
(ug-h/mL) (kg-h/L) (ug/mL) (kg/L) (h) (h)
AARA el V-l (R NE(R ) | 46.67(1.16) | 7.37(1.18) | 4.08(1.32) | 0.64(1.27) | 1.44(1.88) 14.0(1. 16)
(n=6) o ffl 46.72 7.58 3.84 0.61 1.75 14.7
(No. 0137) | S/l 39.27 5.65 3.07 0.54 0.5 11.4
o 56. 72 8.92 6.76 1.04 3.0 16.5
FAYA | SO0Vl (R EEE) | 33.89(1.22) | 6.00(1.29) | 3.24(1.19) | 0.57(1.23) | 1.19(1.97) 15.1(1. 05)
(n=7) Bl 3 3L77 5.58 3.08 0.56 1.5 15.2
(No. 0104) | /Ml 26.70 4.51 2.41 0.41 0.5 13.9
o 46. 30 8. 80 4.03 0.75 3.0 16.2
AAALEDOH 1.38 1.23 1.26 1.12 - -
T AU AN S Pl (I BeEE) | 47.97(1.06) | 8.98(1.18) | 4.52(1.13) | 0.85(1.21) | 1.24(1.62) 12.7(1.17)
(n=10) o hfifl 47.84 8.56 4.46 0.83 1.0 12.8
(No. 0110) | /)Ml 43.39 7.06 3.48 0.64 0.75 9.88
ooy ! 51.95 11.46 5.39 1.30 2.5 15.7
AARANLDH 0.97 0.82 0.90 0.75 - -
FAYA | S0yl neE2 | 36.6(1.11) | 7.15(1.12) | 3.33(1.28) | 0.67(1.29) | 1.07(2.01) 10. 3(1. 09)
(n=8) i 36.1 7.01 .47 0.654 1.25 10. 55
(No. 10029)| /)il 30.0 6.16 2.30 0.472 0.5 9.16
&Kl 40.8 8. 62 4.62 1.10 2.5 11.6
BARALDK 1.31 1.03 1.23 0.96 - -
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LIS, Uik sR Thlt U 72l 4 o2 2=,

(DPeloquin CA et al, Population pharmacokinetics of levofloxacin, gatifloxacin,
and moxifloxacin in adults with pulmonary tuberculosis. Antimicrob Agents Chemother.
2008;52:852-857 ({=2&3CHK 10)

AWFFEIL. LVFX, GFLX & O MFLX SE#E F 542 D PopPK /3T A —Z Z W] & 7>
252 BNE LT, 77 VNOMGEZEE 29 B (18~58 %, HIV EYIE7R
L. NOWRHZRT—% « THR) 280, Hliask, BIEARBRE L TEIh
7o BEBRFICIX, 7 H R R EIEERBR O —BR & LT, LVFX1,000mg/H ., GFLX
400 mg/ H X% MFLX 400 mg/ H DWW a2 iER S L., 5 [EHOBREG%IZ 24 B
T CTIIIE Z BRI L T, @ik v~ 72 7 ¢ — (HPLC) {EIC L D012 f L
Tro BT — XX, /2 ar = RMA Y ME, X — AV ME KORHEE
FHARHT CRENT LTz, 3 A& & BARMETEIL TV,
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TABLE 1. Population demographics of the study subjects

Value for drug group

Bosrics Levofloxacin Gatifloxacin Moxifloxacin
(n = 10) (n = 10) (n=29)
No of patients®
Male 8 9 8
Female 2 1 1
Age (yr)* 44 (30-54) 34 (23-58) 35 (18-46)
Wt (kg)* 56 (41-66) 56 (45-66) 56 (43-69)
SCR? (mg/dl)® 0.9 (0.5-1.3) 0.9 (0.6-1.0) 0.9 (0.7-1.2)
CLcg (ml/min)® 79 (51-125) 81 (61-107) 96 (61-117)
Dose (mg) 1,000 400 400
Dose (mg/kg)® 18.0 (15.3-24.0) 7.2 (6.1-9.0) 7.2 (5.8-9.3)

“ Median (range).
» SCR, serum creatinine.

e MAFE YR (Cmax, FYE) 1L LVFX T 15.55u g/mL. GFLX T 4.75 u g/mL,

MFLX T 6.13 p g/mL (LLFENE) . R2NT onAiastd (VF, HRfE) 1 81L, 79L.
63L. THI T (tpe FFRAE) X 7.4h, 5.0h, 6.5h THY . Cmax. V/E, tip DT
NH LVFX Db RE o7z,

TABLE 2. NPAG PK estimates, NCA median values for drug exposure, and simulated exposure values using median population
parameter estimates”

Dose PK estimates

Drug (mg)

ky (h71) ke (h7Y) ti (ky h) t12 (kl, h) VIF (liters) VIF (literskg)®  CL/F (liters/h)

Levofloxacin 1,000 5.96 (0.76-6.00)  0.09 (0.04-0.17)  0.12(0.12-0.91)  7.37 (4.14-1631)  81.21 (33.50-114.50)  1.28 (0.81-1.83)  7.63 (1.49-19.18)
Gatifloxacin 400 0.96(0.37-6.00)  0.13(0.09-0.16)  0.72(0.12-1.89)  5.04 (4.38-7.35)  79.25(58.02-110.54)  1.45(0.91-2.47)  10.42 (5.47-17.50)
Moxifloxacin 400 5.95(1.21-6.00) 0.1 (0.07-0.16)  0.12(0.12-0.57)  6.53 (4.25-10.57)  62.79 (43.59-101.96)  1.25 (0.93-1.55)  6.66 (2.86-16.64)

@ ky, k-1, and V' were estimated directly with NPAG: #,5 (k,), t15 (ko). CL, and AUC were calculated from k,, k-, and V using standard equations. Values are medians
and ranges.

 Based on median of individual Bayesian parameters estimates, rather than the original population estimate.

€ AUC 54« is the equivalent of AUC,_...

-2 =R A RNETE, ERLE L TCOREOFRIZOIDOLT, T—H%
WUNCHMA L7e, RHEEMNANT A —=Z OhRfE (HEEME) Z V72 post modeling
simulation |Z, JEDT — & O IAE IR U CTuN o, BRI 50 i e — R i R
THEHB/MIC HiXEnolz, 2 bF ) o U RPHEE 3 AT+ TRAF A EKyEhhE
KON T 0 7 7 A )VamR L, ARBREEMEIZE T 2 FREO & TOmME T
LVFX 73 b BRI R 2R LTz,

LAV DWW T, A 3R B C i 2 7= L7z LVEX BE 2 51 e O° MFLX B 1 4
ZEH T, 7 BMOEBRIEE G 28 L RO BREILRIFTH Y | HEER
AEHEL (SAE) IFEH LMo T-,

(@Zvada SP et al., Moxifloxacin population pharmacokinetics and model-based comparison of
efficacy between moxifloxacin and ofloxacin in African patients. Antimicrob Agents
Chemother 2014;58:503-510 ({22E3CHk 11)

FQ RIFEA|DIEEE & & MIC 1X, #EZE (Mycobacterium tuberculosis) (Zxt3 2% A0
DEIRRER T TH D, T 7 VA ROT AT Ok (TB) B4 241 6 (7
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— X fi M U7z 2 BRICI 1T D48 E OFm o F gl (FEPH) : 39.7 5% (19.8~53.4
%) MON31.6 % (22.8~56.6 %)) (21T D EFIRRE T MFLX O If 3L B e
(PK) ZRHEMET VICE VR L (FFR), MFLX 400mg X/% 800mg, & 5>
ZA 7 x4 (OFLX) 800mg Zi# AL L7c & & 0 FFfij~ 5 24 il £ T
VBRI SR — W Bh AR N fE (FAUCo24) ZHEET D7D, BT AT I a2
L—yarami Lz,
(N OFEH T — %)

TABLE 1 Characteristics of patients who received moxifloxacin in the
RIFAQUIN trial or ofloxacin in a previous study”

Value(s)

Patients on Patients on

moxifloxacin moxifloxacin Patients on
Parameter (13, 24, 25) (24, 25) ofloxacin (26)
Total no. of patients 28 213 65
No. (%) of males 19 (68) 134 (63) 52 (80)
No. (%) HIV™ (%) 3(11) 43 (20) 35(54)
Median age, range 39.7 (19.8-53.4) 31.6 (22.8-56.6) 34 (19-70)

(yrs)

Median wt, range (kg) 52.0 (41.0-71.0) 56.0 (37.7-74.0) 55 (35-91.8)
Median ht, range (cm) 163 (151-176) 167 (151-184) 167 (127-189)
BMI, range (kg/m?) 19.6 (13.2-31.1) 20.1 (11.1-32.5) 19.3 (12.4-39.3)
No. (%) of patients on 15 (54) 101 (47) N/A

twice-weekly doses

“ BMI, body mass index; N/A, not applicable.
(PK /T A —4)

TABLE 2 Parameter estimates of the final moxifloxacin
pharmacokinetic model”

Value(s) (RSE[%])

Parameter Typical nve

CL (liters/h) 10.6 (2.68) 18.7 (4.05)
V_ (liters) 114 (1.36)

k,(h™Y) 1.50 (2.15) 69.9 (3.62)
MTT (h) 0.723 (7.02) 73.4(2.58)
No. of transit compartments 11.6 (2.39)

Q (liters/h) 2.14 (2.92) 32.9(3.17)
V) tisers) 89.8 (3.66)

F 1 FIX 17.7 (3.28)
Proportional error (%) 7.85(1.44)

“ RSE, relative standard error reported on the approximate standard-deviation scale
obtained from a bootstrap sample size of 200; CL, oral clearance; V,, volume of
distribution in the central compartment; k,, first-order absorption rate constant; MTT,
absorption mean transit time; Q, intercompartmental clearance; V,,, volume of
distribution in the peripheral compartment; F, oral bioavailability fixed to 1 (since we
did not have intravenous injection data). In this table, we report the values of
parameters directly estimated by the model. To obtain CL/F, the values of CL must be
combined with those of F. Since the typical value of F was fixed to 1, the typical value of
CL/F has the same value as CL, while the between-subject variability (BSV) of CL/F
needs to take into account both the BSV in CL and that in F. A similar consideration is
valid for V,,F, Q/F, and V,,F.

b 11V, interindividual variability expressed as percent coefficient of variation (% CV).

R O SRANMHME R R 2y Bl 197 ¥k (FE T 7 U 1) 125\ T, OFLX & TN MFLX @
MIC A &2 1572, FED MIC IZDOW T, BAFE fAUC4/MIC t73 =53 K TR=100 &
72585 O BIEENMEE (PTA) ZE L7, PTA X UOYMIC 75 & A A bt T,

MDR #EEZ KD cumulative fraction of response (CFR) & % H U 7=, #%Fn 72 BAZ fAUC,.
WMIC (=53) ZRE LTGAITBW T, EHFIEZ A7 2 ZAIMER IS5
MFLX 400mg % 08 OFLX 800mg @ CFR |ZZ 1 84% K% N 58% CTdH o712, — I,

MFLX 800mg TlX 98% CFR % ik L 7o, ZAIMMERR (R A FQ SR IEANZIt
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PEMR 72N 1ZxET 2D BAZE fAUCo24/MIC=100 & L7234 CFR (£ MFLX 400mg C
88%. OFLX 800mg T 43% Td V. 90%##A D CFR #EkIZ1X, XV EfE (800mg)
DO MFLX NMLETH -7 (FRENFER),

1.09

= 400 mg Moxifloxacin
-= 800 mg Moxifloxacin

8 MDR MIC distribution
-4~ PRE-XDR(IR) MIC distribution
s~ PRE-XDR(FR) MIC distribution
=% XDR MIC distribution
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FIG 2 Probability of target attainment (target fAUC,_,,/MIC ratio = 53) versus Mycobacterium tuberculosis isolate MICs for 400-mg and 800-mg moxifloxacin
doses. MDR and XDR data represent MIC distributions from multidrug-resistant and extensively drug-resistant isolates, respectively. PRE-XDR(IR) and
PRE-XDR(FR) data represent MIC distributions from isolates resistant to injectables and fluroroquinolones, respectively.

8

TABLE 4 The cumulative fractions of response for daily doses of 400
mg and 800 mg of moxifloxacin and 800 mg of ofloxacin for target
fAUC, _,,/MIC ratios of 53 (23) and 100 (21, 22, and 38)“

o , CFR expectation

fAUC,_,,/MIC ratio

and M. tuberculosis 400 mg 800 mg 800 mg

strain phenotype moxifloxacin moxifloxacin ofloxacin

=53
MDR 0.98 1.00 0.84
MDR+IN] 0.84 0.98 0.58
MDR+FLQ 0.00 0.09 0.00
XDR 0.04 0.12 0.00

=100
MDR 0.88 0.98 0.43
MDR+IN]J 0.68 0.85 0.28
MDR+FLQ 0.00 0.00 0.00
XDR 0.01 0.04 0.00

“ CFR, cumulative fraction of response; MDR, resistance to both isoniazid (INH) and
rifampin (RIF); MDR+INJ, MDR plus resistant to an injectable; MDR+FLQ, MDR
plus resistant to either fluoroquinolone; XDR, MDR plus resistance to both a FLQ and
an injectable.

AKHFFE D5 . MDR-TB /B3 IZEB T, MFLX OAZED OFLX LV HEW 2 & AR
ST, 2B, A%OMIEIC LY ZHIGFAEIEICIS T D MFLX Ok 72 3 7)1
B ERE L, BHERSROZEMORBEEZR LN THILERH 5,

(®Wang S et al., Second-line antituberculosis drug exposure thresholds predictive of adverse
events in multidrug-resistant tuberculosis treatment. Int J Infect Dis. 2024;140:62-69 ({E3£

SCiEk 12)

HAY : ABFSEIE MDR-TB OREHETRIEIZHIT 2 RFIMRE R LA EFESR (AE) Lo
HMEZ G L, AR REBLZ TH CX 2IBFEEOMMEOREL BN E Lz,

i RIS k. R S BEMIETH Y . 2016 D 2019 FTHNT THIE
THEAEIRIWRE 252 1} 7= MDR-TB & (R—R T 1 VEFIC HIV, B B X C BfTR
ANVADREG R L, MRS - BEEOAI L) At 197 flBek s v, #RE
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IX. FQ. BDQ. LZD, CFZ KX CS @ 6 » HIH#H 542 FQ, LZD, CFZ KT CS %
18 »# HiE 5T 25 LU A U CIRESLT: (WHO A 714> (2019) K OHI[EO
HELEL U A ), AE [ ZIREMIZBE L CTE=4 U 7S, EKARFERE (AUChu
%) L OBRERHME L7-, AE FELCIR D HE Y EIRE THIK 7O RMEIL. Classification
and Regression Tree (CART) fi#HT CHEE L7z, BME® validation 2. BDQ. MFLX,
LZD, CFZ KX CS 5oLV AT 6 » HEDOWBEEZ= T I2hlOak— K TiTo
77

FER WEBREE 197 1 (N DRERHRAORRME © T#-Tablel) 2B WT, A< &b 1
D AE 25 124 % (62.9%) 2. B2 AE (SAE) 78 15 6 (7.6%) (238 b7z (MFLX
\Z DWW TIX, AE 728 46/79 5l (58.2%). SAE 23 5/79 5l (6.3%). T3%—Table2],
(NAREHFRIT — %)

Table 1
Demographic and clinical characteristics of the study participants.

Characteristics Total (n = 197) The geographic area of origin
Guizhou (n = 53) Henan (n = 68) Jiangsu (n = 76)

Male, n (%) 140 (71.1) 37 (69.8) 49 (72.1) 54 (71.1)
Age (mean + SD), year 42.0 +99 418 + 113 43.2 +10.1 412 + 86
BMI, median (IQR), kg-m - 2 19.9 (17.7-23.7) 189 (16.4-21.7) 20.2 (17.4-23.8) 20.6 (18.5-24.2)
Weight, median (IQR), kg 54 (48-66) 52 (48-64) 54 (47-66) 58 (48-66)
Fat free mass, median (IQR), kg 44 (40-55) 43 (40-49) 44 (39-55) 46 (40-56)
Cavitary disease, n (%) 78 (39.6) 20 (37.7) 26 (38.2) 32 (42.1)
Severe disease®, n (%) 56 (28.4) 14 (26.4) 15 (22.1) 27 (35.5)
Extensive pulmonary disease®, n 38 (19.3) 10 (18.9) 10 (14.7) 18 (23.7)
(%)
Diabetes mellitus type 2, n (%) 40 (20.3) 8 (15.1) 16 (23.5) 16 (21.1)
Resistance type<, n (%)

MDR-TB alone 160 (81.2) 43 (81.1) 56 (82.4) 61 (80.3)

Pre-XDR-TB 37 (18.8) 10 (18.9) 12 (17.6) 15 (19.7)
Culture conversion

Two-month, n (%) 88 (44.7) 22 (41.5) 31 (45.6) 35 (46.1)

Six-month, n (%) 128 (65.0) 30 (56.6) 45 (66.2) 53 (69.7)

Total time, median (IQR), month 4(2-14) 4(2-24) 4(2-12.5) 4(1-14)
Outcome, n (%)*

Success 156 (79.2) 38 (71.7) 55 (80.9) 63 (82.9)

Failure 38 (19.3) 14 (26.4) 12 (17.6) 12 (15.8)

Death 1(0.5) 1(1.9) 0(0) 0(0)

Lost to follow-up 2(1.0) 0(0) 1(1.5) 1(1.3)

Abbreviations: BMI, body mass index; IQR, interquartile range; MDR, multidrug-resistant tuberculosis; SD, standard deviation; XDR, exten-
sively drug-resistant tuberculosis.

2 According to a TB score Il of 8 or higher [17].

b According to the Timika score of 71 or higher [18].

¢ MDR-TB alone was defined as M. tuberculosis simultaneously resistant to rifampicin and isoniazid, while Pre-XDR-TB was TB caused by
M. tuberculosis strains that fulfill the definition of multidrug resistant and rifampicin-resistant TB (MDR/RR-TB) and which are also resistant
to any fluoroquinolone [1].

4 Treatment failure was defined as treatment terminated or permanent change of =2 anti-TB drugs because of: lack of bacteriology
and sputum conversion by the end of the intensive phase; or, bacteriological reversion after conversion; or, acquired resistance to fluoro-
quinolones; or adverse events [7].

(FEHK45 D AE FEBLRM)

Table 2
Adverse events per drug among the study participants with multidrug-resistant tuberculosis.

No. of studied No. (%) of participants with

participants using - -
Drug the drug Total adverse events Minor adverse events® Serious adverse events”

No. (%) 95% CI No. (%) 95% Cl No. (%) 95% C1

Levofloxacin 78 47 (603) 49.4-71.1 41 (526) 415-636 6(7.7) 1.8-136
Moxifloxacin 79 46 (58.2) 47.4-69.1 41 (51.9) 40.9-62.9 5(6.3) 1.0-11.7
Bedaquiline 70 35 (50.0) 38.3-61.7 32 (45.7) 34.0-57.4 3(43) 0.5-9.0
Linezolid 168 100 (59.5) 52.1-66.9 87 (51.8) 44.2-59.3 13(7.7) 3.7-11.8
Clofazimine 136 78 (574) 49.0-65.7 69 (50.7) 42.3-59.1 9 (6.7) 24-10.8
Cycloserine 186 115 (61.8) 54.8-68.8 102 (54.8) 47.7-62.0 13 (7.0) 3.3-10.7
Ethambutol 123 79 (64.2) 55.8-72.7 72 (58.5) 49.8-67.2 7(5.7) 16-98
Pyrazinamide 99 75 (75.8) 67.3-84.2 66 (66.7) 57.4-76.0 9(9.1) 34-148
Protionamide 86 56 (65.1) 55.0-75.2 52 (60.5) 50.1-70.8 4(47) 0.2-9.1

Abbreviations: Cl, confidence interval.

 Minor adverse events included grade 1 (mild) and grade 2 (moderate) adverse events.

b Serious adverse events included grade 3-5 adverse events (grade 3: severe; grade 4: life-threatening; grade 5: death). All adverse events were graded according to
Common Terminology Criteria for Adverse Events Version 5.0 unless stated otherwise [11].

AR & AE OB#E CTHARIZRO bbb D L LT, BDQ X UZF OREHW
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M2 iff TNZ MFLX & QTcF #EE (QTcF >450 ms) .
MR R AE BN EEN TV (TR,

Table 3
Multivariable analysis of the association between drug dosage, drug exposures, and adverse evenrs.

LZD & i ERBAE @ CS &k

Adverse evenrt * Variable * Values (mean + SD) among the participants Odds rario (95%C1) Adjusted odds rario
with (95%C1F
Adverse event No adverse event
QTcF prolongation Maxiflaxacin dose per body weight (mg/kg) 82+10 75+£15 13 (1.0-1.7) 14 (1.1-19)°
Maxifiaxacin AUCq 24, (mg-h/l) 724 + 222 476+ 105 23 (14-37)" 24 (1.445)
Bedaquiline dose per body weight (mg/kg) 48 £ 05 4307 3.1(15-7.4) 33 (1.484)°
Bedagquiline AUCq 54 », (mg-h/l) 322+ 68 180 £ 8.1 35 (20-6.7) 37 (1.975)
M2 AUCgz¢ » (mg-h/l) 37+08 1908 35(21-62) 38 (21750
Clofazimine dose per body weight (mg/kg) 20+£02 1904 28(1.0-83) 26 (0.8-80)
Clofazimine AUCq 34 », (mg-h/l) 206+ 7.1 166 £72 1.6 (1.0-24) 14(09-2.1)
Cyropenia Linezolid dose per body weight (mg/kg) 131+26 108 + 20 15 (1.2-1.7¢ 17 (1.2-25)¢
Linezolid AUCp ¢ (mg-h/1) 1404 + 192 1059 + 231 3.1 (22-45)° 44 (2480
Peripheral Bedaquiline dose per body weight (mg/kg) 47 £ 06 4407 2.1(09-62) 25(09-83)
pathy iline AUCq 54  (mg-h/l) 274+ 113 206 £ 94 18 (1.0-35) 20(1.0-42)
M2 AUCg ¢ » (mg-h/l) 31+14 2310 18(1.0-34) 19(09-38)
Linezolid dose per body weight (mg/kg) 130+ 20 107 + 2.1 14 (12-1.6)* 15 (1.3-1.7)°
Linezolid AUCy 3¢ » (mg-h/1) 1327 + 222 106.1 + 238 24 (18320 19 (1.3-2.7)°
Opric neuropathy Bedaquiline dose per body weight (mg/kg) 50+ 04 4407 5.7 (0.8-1555) 55 (0.7-260.6)
Bedagquiline AUCg 4 », (mg-h/l) 353 + 60 210+ 07 12 (1.1-14) 12 (1.0-15)
M2 AUCg ¢ (mg-hil) 40+09 23+11 43 (17-15.0)¢ 26 (0.8-146)
Linezolid dose per body weight (mg/kg) 146+ 19 110+21 20(16-27¢ 2.1(1.6-2.8)¢
Linezolid AUCy 54, (mg-h/1) 1485 + 250 1089 + 24.1 41 (26-64) 23 (1.3-40)
Psychiarric adverse Cycloserine dose per body weight (mg/kg) 04+17 01+18 1.1 (09-1.3) 1.1 (09-13)
events Cycloserine AUCg 3¢, (mg-W/1) 0125 + 2975 4471 £ 2430 25 (2.0-3.0)° 25 (2.0-3.0°
CNS adverse events Cycloserine dose per body weight (mg/kg) 89+16 92+18 09 (06-1.3) 09 (06-1.3)
Cycloserine AUCg ¢ » (mg-1) 1005 + 2808 4021 + 2808 29 (2.1-4.1)° 30 (2.1-43)"

Odds rarios are presented for a 1-SD change of AUCp 5, and a 1-unit change of dose per body weight.
Abbreviarions: SD, standard deviation; AUCg ;4 ». area under the drug concentration-time curve; Cl, confidence interval; CNS: central nervous system.
# Adverse events were defined as those with grade >1 based on the Common Terminology Criteria for Adverse Events Version 5.0 [11].
® Bedaquiline dose per body weight was calculared as 240 mg/body weight daily during 4 weeks' treatment (at a dose of 400 mg daily for 2 weeks and 200 mg three
rimes a week after 2 weeks' rearment); for other drugs, the dose per body weight was calculated as the daily dose divided by body weight.
© Adjusted by sex. age and body mass index for AUCg 24 ,: adjusted by sex and agz for drug dose per body weight. These adjustment variables were identified with

staristical significance in

¢ P <005.

analysis and

included as

s in the

analysis.

CART V£ T AE FHLUZE L T HI S 4172 AUCo24n DREMEIZ.BDQ O M2 T 3.2mg
-h/L. MFLX T 49.3 mg-h/L, LZD T 1193 mg h/L, CS T718.7mg h/L TH-7=

(F#)

Table 4
Multivariable analysis of the association berween drug thresholds and adverse events in the subgroup of participants receiving group A-based regimen.
Adverse events*  Drug/ merabolite  Thresholds” No. of Adverse events Odds ravio (95%  Adjusted odds Hazard ratio (95% Adjusted hazard
participants ~ (n.%) ravio (95% CIy a ratio (95% QY
QTcF M2 (AUC) 32 2(63) Reference Reference
prolongation 8 7(815) 140 (39-752) 144 (36-828) 398 (76-2083) 339 (63-1814)
—Clofazimine 19 1(53) Reference Reference
(AUC)*
=154 1 1(9.1) - - 1.8 (0.1-29.0) 12(0.1-24.7)
—Maxifloxacin =403 34 1(29) Reference Reference
(AUC)
33 12 (364) 124 (27-1587) 11.1(25-1305) 146 (19-112.1) 13 (17-101.0)
Cytopenia Linezolid (AUC) 1 9(8.1) Reference Reference
17 13 (76.5) 94 (44-212) 65 (2.6-17.3) 232 (97-55.9) 209 (6.1-71.4)
—»Cycloserine 98 10 (102) Reference Reference
(AUCY
15 2(133) 1.8(03-7.1) 23(04-88) 1.2(03-57) 1.5(0.3-6.8)
Linezolid (Cp) * 44 1(23) Reference Reference
84 21(25.0) 11.0 (26-142.1) 67 (1.6-68.4) 125 (17-93.2) 12.2 (16-91.5)
Linezolid (Cpun )" 100 12 (12.0) Reference Reference
28 10 (35.7) 30(14-64) 29(12-74) 35(1582) 35(1.5-84)
Peripheral Linezolid (AUC) 73 1(14) Reference Reference
neuropathy 55 23 (418) 273 (63-3554) 196 (45-221.7) 386 (5.2-286.3) 19.7 (2.6-152.4)
Linezolid (Cpgn)® e 0(0) Reference Reference
84 24 (286) - - - -
Linezolid (Cpen)” 100 12 (12.0) Reference Reference
28 12 (429) 36(1.7-74y 23(1.05-5.1) 44(20-99y 26(1.1-63)
Opric neuropathy Linezolid (AUC)  <143.0 115 3(26) Reference Reference
>1430 13 5(385) 147 (3.7-688) 136 (3.4-66.4) 184 (44.772) 17.0 (39-72.8)
Psychiarric Cycloserine <7187 9 4(40) Reference Reference
adverse events (AUC)
>7187 27 13 (48.1) 119 (45-387) 127 (5.1-38.1) 17.2 (56-53.1) 203 (6.5-63.4)
CNS adverse Cycloserine <7648 106 0(0) Reference Reference
events (AUC)
(headache) 7648 20 4(200) - 514 - -

(10.0-825.6)

The arrow indicates the second node of the drug exposure threshold for adverse events for the particular drug.
Abbreviations: AUC. the area under the drug concentration-time curve; Cl. confidence interval; ., minimum drug concentration; CNS: central nervous system.

3 Adverse events were defined as those with grade >1 based on the Common Terminology Criteria for Adverse Events Version 5.0 [11].

® Dama in mg-1 for AUC and mg/l for Cogy.

© Adjusted by sex. age. and body mass index. These adjustment variables were identified with statistical significance in univariable analysis and subsequently included as
potential confounders in the multivariable analysis.

¢ Among participants with M2 AUCg 5qy, <32 mgh/L.

© Among participants withourt receiving bedaquiline.

* Among participants with linezolid AUCy 5, < 135.5 mg-h/L.

& Cpun Of 2 mg/l was reported to correlate with cyropenia and peripheral neuropathy [16].

" Coin Of 2.5 mg/l was reported to correlate with cytopenia [5].

PP <005

fhEm o ARMFZEClX. MDR-TB {G#RIZE

T 5 EEEAFID AE & T 5 HARR O

MiEZ R L7, ZHORMEDOTEMICL Y. AE I X7 25/MET 570D &

FHEZ BT 2 AR ALK O 7= O O AR HFE LN TH A H
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(1) MF%Em LD Abstract |21 “mitochondrial toxicity” & RFLIINLTWDDY, FaXONENG, “Ifi/h
MOBIE  (cytopenia)” & FRik L 7=,

@Li M et al., Phase 1 Study of the Effects of the Tuberculosis Treatment Pretomanid, Alone
and in Combination With Moxifloxacin, on the QTc Interval in Healthy Volunteers. Clin
Pharmacol Drug Dev 2021;10:634-646 ({E3£3Cik 13)

Wk (TB) 1R TR E L TAREAE LORAER T 5, HANRZ IR &
RN O TICHZN T, RN ot SN LY X A2 X2 Filiak
ERVLETHD, =baAf I8 TV AMEMO 7L h~=TF (PA-824) I,
BDQ KO LZD & OOf LI WD IifEIGREE L LT, K TRIEAR I
Too ARl BEREHERE 74 B2 Xt BIEAL, “EER, 77 BRI o 24
—/N—% 1 {HRER QRBRIFENEE : KE) 25EE L., 7 L h~= K 400mg X/Z 1000mg
OHEHEE REBOFEEM), KO L h~=F 400mg & MFLX 400mg Ot F#
B2 5otk FTATV. BRI QTe B~ DB 2 i Lz 0,

(BB DN DR R R ONR— R T oA > D)

Table 1. Subject Demographics and Baseline Characteristics () B B

: : 1. ABHREBIT GOP SRR T 5,
Variable/Category Subjects (n = 74) 2. KERRERCIL. UUFOWTINCZH ST 5
Sex,n (%) BB LRI STz,

Female 30 (40.5) ° = ZEl

sy 40 Q('Il‘{cjf? [ >440ms (5). >450ms
Race, n (%)

White _ 40 (54.1) o QTR At f D BEFE R

E:Eﬁt:;:j:;;:: ::’é:';:: 3? ET::)Z) o QUIERISEMGHRE, BHHLIHIE (premature

Pacific Islander 4 cardiac death) XI3DMEZESREE D F KR
American Indian or Alaska 1(1.4) o LEK (ECG) OHEREE
Native . - 3 S| == >

el %) ECGL_%ET %) . EfEZRQTHIEDEET &

Hispanic or Latino 2(27) 72 2 THETEAR

Not Hispanic or Latino 72 (97.3) 3. ABREERE AR
Ag;g)n - Treatment (Trt) A : 7L h~=F FI%&

rhon 7 RBEOMFLX 7748 (B2 f)

Range 18-45 Trt B: 7L b~ = K 400mg & * MFLX 7
Screening height (cm) = N

Mean 171.0 7R B . B

D 9.2 Trt C: 7' h~¥=F 1000mg & * MFLX ~

Range 148.9-185.1 R
Screening weight (kg) TtD: 7L h~=F F5tEKN

Mean 75.1 : - -

sD 12.5 MFLX400mg (BGtExtHR)

Range e Trt E: 7L b <=} 400mg XV
BMI (kg/m?)

Mean 25.6 MFLX400mg

sD 3.1

Range 18.4-30.0

BMI, body mass index; SD, standard deviation.
7L b~ = K 400mg X 1000mg H[a] 5.4 O i R & BRRIIIR & S5 QT
MR RIZBIE L C\W o 7=, MFLX 137V b~ = RoEWEhE4 2k <&
(F#). 7L F~=F 400mg & MFLX400mg O HH (Pa400M) 2M&EZI4HE QT
R KT8, MFLX Btz 5 & —8 L <z (F),
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Table 3. Arithmetic Mean (SD) Pretomanid (PA-824) Plasma Pharmacokinetic Parameters by Treatment

Treatment AUC, . AUC,, Coax T tin CUF
(n-h/mL) (ngh/mL) (ng/mL) (h) (h) (L/h)

B: PA-824 400 mg (Pa400),n = 74 43.0 412 1.31 4.63 19.1 10.1
(13.1) (12.1) (0.347) (1.08-12.08)  (4.15) (2.77)

C: PA-824 1000 mg (Pal000),n = 71 93.1 89.0 248 5.08 19.1 12.2
(3858) (36.2) (0.980) (1.10-24.12)  (3.74) (3.99)

E: PA-824 400 mg plus moxifloxacin 400 mg 47.3 453 1.37 5.08 18.8 9.54
(Pa400M),n =73 (18.2) (16.8) (0.442) (1.08-24.08) (3.84) (3.22)

AUC, area under the concentration-time curve; Cmax, maximum concentration; Tmax, time to maximum concentration; t; 5, half life.
?Median and range presented for Trmax.

Moxifloxacin 400 mg * PA-824 400-mg ®
15 15
104 M * 104
; WA g
3 59 + \‘\+ 5 s
5 5
3 3 A } A——
07 0 H %++ ++/ \~+
—5-' T T T T T T T T T T T T T =51 T
0 2 4 ] 8 10 12 14 16 18 20 22 24 M 0 7 4 6 ﬂ 10 '7 H 15 18 7ﬂ "9‘ 74
Time (h) Time (h)
PA-824 1000-mg ® PA-824 400 mg plus Moxifloxacin 400 mg ©
15 T
AN
g K —
b s 2 57 \{
s TS
Y o
-5 S ————r 1
0 2 4 6 B 10 12 14 16 18 20 22 24 g2 4 & &8 1012 ¥ 18 98 20 2 2
Time (n) Time (R)
a. That some lower confidence limits for moxifloxacin are above 5 ms demonstrates assay
sensitivity for the study.
b. For PA-824 alone, that no upper confidence limits are above 10 ms implies no significant
increase in AAQTcl.
(-5 Because some upper confidence limits are above 10 ms, a significant increase in AAQTcl may

be inferred for PA-824 400 mg plus moxifloxacin 400 mg.

M on the x-axis of the moxifloxacin 400mg panel:
The mean effect of the 1 to 4 hour interval for assessing assay sensitivity.

Figure 2. Least-squares mean differences in QTcl and 90% confidence intervals between study drugs.

WA & bR ABSMEIIRGFTHY , HEWCE>T-AEFGIIRL, HE5FIkicE
STEHEERGIIAHT4HNBO bz (T bIEEE, mBHERE (B, Grade

IR ETEM ORI Pad00M & BE) . OEMEHSMNHE (B, 1BBREEE
FIOFHINL T 7 A & Bd) | SR (PSR, Grade 2, TRBREATERTOFHAMIX
Pa400M & BHE L72vy), KOV12 FELER O QTcF EE (B, JRBRE(TLER
DOFHIIL T 7R LB L), BB TR EHRS (TEAE, 2418 ) @
FHEISICE LT, BK, HRLOTDENERWT, RN CTERD H 5 721138
HouEnoTm (TF),
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Table 2. Most Frequent (2 or More Subjects Overall) Treatment-Emergent Adverse Events

TrtA TrtB Tre C TreD TrtE Overall
SOC/Preferred Term™ (n=73) (=74 (n=T71) (n=71) (=74 (n=T74)
Number of subjects with TEAEs, n (%) 29 (39.7) 31 (41.9) 28 (394) 35 (49.3) 27 (36.5) 61 (82.4)
Gastrointestinal disorders, n (%) 0 0 1(1.4) 6(8.5) 6(8.1) 11 (14.9)
Nausea 0 0 1(1.4) 5(7.0) 3(4.1) 8(10.8)
General disorders and administration-site 3(41) 4(54) 0 3(42) 0 10 (13.5)
conditions, n (%)
Fatigue 1(1.4) 1(1.4) 0 0 0 2(27)
Irritability 0 0 0 2(28) 0 2(27)
Injury, poisoning, and procedural 3(41) 1(1.4) 0 0 1(1.4) 4(54)
complications, n (%)
Laceration 1(1.4) 1(1.4) 0 0 0 2(27)
Investigations, n (%) 14 (19.2) 13 (17.6) 17 (23.9) 16 (22.5) 14 (18.9) 47 (63.5)
Hemoglobin decreased 6(82) 7(9.5) 9(12.7) 9(12.7) 7 (9.5) 30 (40.5)
ALT increased 1(1.4) 2(27) 4(5.6) 1(1.4) 1(1.4) 6(8.1)
ECG QT prolonged 3(4.1) 2(27) 1(1.4) 3(42) 2(27) 6(8.1)
AST increased 1(1.4) 0 1(1.4) 2(28) 0 4(54)
Protein urine 1(1.4) 1(1.4) 0 1(1.4) 1(1.4) 4(54
Systolic blood pressure decreased 1(1.4) 0 2(28) 1(1.4) 1(1.4) 3(4.1)
Red blood cells in urine 1(1.4) 1(1.4) 0 1(1.4) 0 3(4.1)
Blood CPK increased 0 0 1(1.4) 1(1.4) 0 2(27)
Nervous system disorders, n (%) 2(27) 7(9.5) 4(5.6) 8(11.3) 8(10.8) 21 (28.4)
Headache 2(27) 5(6.8) 4(5.6) 5(7.0) 7(9.5) 17 (23.0)
Dizziness 0 1(1.4) 0 3(42) 1(1.4) 5(6.8)
Respiratory, thoracic, and mediastinal 1(1.4) 1(1.4) 1(1.4) 1(1.4) 0 4(54)
disorders, n (%)
Nasal congestion 1(1.4) 0 1(1.4) 1(1.4) 0 3(4.1)
Skin and subcutaneous tissue disorders,n (%) 13 (17.0) 9(122) 11 (15.5) 13 (183) 8(10.8) 34 (459)
Dermatitis contact 10(13.7) 8(10.8) 10 (14.1) 10 (14.1) 7 (9.5) 31 (41.9)
Ecchymosis 2(27) 0 0 2(28) 0 4(54)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CPK, creatine phosphokinase; ECG, electrocardiogram; SOC, system organ class; TEAE,
treatment-emergent adverse event; Trt, treatment (A: placebo; B: Pa400; C: Pa1000; D:moxifloxacin; E: Pa400M).

*The SOC subject totals can be higher than the preferred term subject totals because the SOC total can contain TEAEs that were experienced by
only 1 subject, whereas the TEAE:s listed by preferred term occurred in 2 or more subjects overall. If a subject experienced more than 1 episode of a
TEAE, the event was counted only once within a preferred term. If a subject experienced more than 1 TEAE within an SOC, the subject was counted
once for each preferred term and once for the SOC. The number of subjects experiencing a given TEAE across the treatment groups can be different

the overall total for that TEAE because a subject is counted only once in the overall total.

System organ class and preferred terms are from the Medical Dictionary for Regulatory Activities, version 15.1.

BAE, 7V h~=Rid, BFELEIRHATLZ ERHEINLTHDED, ZOHED
BEELBEZDLZ EITER I NS00, 26T L h~=KD.»
gz MBI 24 £ LWHlICE 59 5,

<MDR-TB (2§92 MFLX O 3£A gz
:wmmB@Mmeﬂ#5@%¢K%#éi%%i(ﬁ¥iﬁu\m\n~m)
ETRRICE LD, EF, RABEMRILREE (MIC) OARIZET 285812\ T,
AA, PERCFET 7 (XA %) TMFLX IZXHT A MTEE OB MZMET 56 00RH

(2ECik 18, 21, 22), L2cL7228 5, MFLX &2 MEE O MIC (I2oWTiE, [ERN
TR ERER T W ERFEDNT,

# MFLX ® MDR-TB (Zx9 % MIC (29 4t

i FhaibIs - K - | MFLX O GTHE & L | MFLX @ MIC ICB83 2 1HiR
MR EH TR
Zvada SPetal, |Fi7 7 Y 77, ¥~ |MFLX 400mg/H. EB. |MDR ##IZH1J 2 MIC (mg/L) 531 : :
Antimicrob NTT RYTF|RFP R PZA D2 » A | £0.125 28 55/58 {5l (94.8%). >0.125~=0.25 A% 2/58 {4l
Agents RUOFET % 5.4%1C. MFLX (3.4%). >0.25~=0.5 2% 1/58 il (1.7%)
Chemother. 2008 4 8 H~ | 400mg <X RPT900mg
2OLABED03™ 5011 458 9 D2 EHEG, X | (B S (%) FFTEIC XS
ﬁ)o (A RIFAQUIN #{E&(" | MFLX 400mg & U RPT
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owsEE (AR
BSINERIC B\ C
RFP, INH & U¥
MFLX 1233 %
it E 23 70 W i A
FEBE) . MFLX
B G415 = 241

1200mg @i 1 [\#5 0
Wi

i)

Sidamo Tetal., | TF AT, MFLX 600~800 mg & | pyc (mg/L) 434 ¢

Infect D ~ - . . . .

; e,ct rue 2017 4 11 A INH 300~ 600me. EB |, 605 42259, 0.125 3% 53.6%. 025 25 10.7%. 2.0 75 7.1%.

eSs1Ss
9092:15:6839- i)zo 5 A 800mg, PZA1200me. ¢ 53 606 (MFLX fittE D HEIA I 10.7%)
’ (/.\%St*m?k R % BIZEHTZ2 | PTH 750mg. CS

6852 ({3 ik

16) 2] MDR-TB £ | 500~750mg, CFZ 100mg | (%) %8 sirain ® H37Rv (ATCC 27294) K233 % MFLX
# (MFLX 5 | & 0ff. #5008 (b

BB 43 o 5
18 525 MIC D FF
filfi o 52)

JufiE) 1297 H (i
:169~355 H)

MIC : 0.0625~16.0mg/L

Heysell SKet | & ¥ ¥ =7, »NV|&EOERHNio b | MIC O gl (F) -

al., ClinInfect |7 75 akitn|d, kEICXZHER | =7 :02

Dis S S WHO OH A £y |7 TT V=105

2023\;‘761497-505 2016 4F 6 H~ RCHEL TR E e | P /7 :0.2 o

CHRIID | gigte78 |astssmv oLy x| ) SHECCRIORRE L
e = 1 s MFLX 0482 58 (SE) 1342 =7 12.8mglke (0.48).
FD RR-X 3 Ny 755 2 13.4mglkg (0.25). 77 T.8mgkg (0.58)
MDR-TB ##
(MFLX #% 5.4

BoxvyF=7
3061, NvIrT
Tva 754l |
> 7 7 41)

Xia H et al., ] (FE#a L) 2013 0 MIC (pg/ml) 231 (FED :

Microbaiol Spectr | 2007 4E® 401 =0.5 2% 198/338 ¥k (58.6%). 1.0~2.0 28 61 £k (18.0%). >

2021;9: 0040921
(330K 18)

¥R, 2013 D 365
ko MDR-TB %
FTHii L 7z Drug

resistance survey

D95 b, MFLX
itz #h 2 n
319 BRSK UF 338 &
WAL T, R
"z,

2.0 2379 Bk (23.4%)

AG1

mL

MDR-TB 4 8fEbk <D MFLX ittt El & -
2007 4 (MGIT %) : MFLX 0.5 u g/mL T 41/319 # (12.9%).
2.0ug/mL T 10 ¥ (3.1%)
2013 4 (MIC i%) : MFLX 0.5 u g/mL T 140/338 £k (41.4%).
20 pgmL T 79k (23.4%)

() MU strain ® H37Rv (& MGIT T [J&3ZE . Sensititre
MycoTB plate I & % MIC % MFLX ® MIC=0.50 u g/mL @
B, RNy F ORI valid & HIlT S 7z,
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Tang Q et al,, ] WHO 74 F 74 v MFLX ® MIC & {a/EE & OVGFRREE) O BE£R
Infect Drug 2018 £ 1 A~ (2021) ROhEOE | FHIGEG TIXEBREA LY MIC MK -7z (2.0£3.3 vs
Resist 2022;15: |2019 & 12 H> |HHA F 54 vicer |4.9£5.1, p-0.0002).),
5275 ({2ECik BAMEHED | 71505 MIC (VBB BB L Tz (TR,
19) MR X MIC Success Failure or | P-value
(N=220) death
MDR-/RR-TB &
% 276 ] (i (N=49)
‘ K <1 102 6
i 98 1~4 93 31 0.000 *
(35.5%). ik i
5 173 =8 25 12 0.000 *
(64.5%)) * HETEMICEE (P<0.05)
Kardan-Yamchi| 4 7 ¥ Gifkze L) MIC (pg/mL) s34 (FX)
Jetal,JClin |2014~2018 D 20-
Med RR-TB35# (Z —
2020;9:465 (4= | . = ) =
O R £ 151 B
(85.7%) 2% £ —
MDR-TB (INH 5 104 =
fiit ) ) @ —
D r—
£ BB
z E p—
(.
5 O N oL N A x s
o ot oF O -
Moxifloxacin MIC (ug/mL)
FQ (LVFX & MFLX Dili}y) TittEo & :
6/35 ¥k (17.1%)
() A strain @ H37Ry  (ATCC 27294) ({4 % MFLX ©
MIC : 0.03 p g/mL
Nonghanphitha D| % A (Fe#7z L) BiRFERNO MIC (pgmL) 24 (FRD :
etal. PLOS One |2003~2017 4E® o gyrAAla90Val (A90V) ZEH D 6 ¥k MIC (%, critical
2020;15: MDR-/XDR-TB concentration (1.0 u g/mL) fED MIC 27" L. gyr
2;482? ({23 | 60 #E (MFLX I Asp94Gly (D94G) ZH X b HEICIED 572 (p=0.007)
B 2 B 1 58 Moxifloxacin
) 7 :
9 , B gyrA D94G
& 15 i gyrA A0V
2 ! gyrA D94H
5 10- ' gyrA D94N
3 : l Other FQ mutations
5 54 | No FQ mutations
= i I H37Rv
O-Tf—ﬁi I B | T T
& N o e R
Q' QO O
L
LiYetal,] HA (Re#k7z L) FERZEICN 3 2 MFLX @ MIC 2544 (cumulative percentage.
Med Microbiol |2002~2007 4D T :
2017:66: 770- | EM#ESELE 109 MIC50 - 0.25 g g/mL. MIC90— 4y g/mL
776 (330 | (MDR-TB 73
fik 22) e (67%).
MDR-TB 36 ¥
(33%))
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-y

Cumuative (%)

=ty LFX
30 - MFX
20 =0= SFX
10 —a= CFX
04 o =
0.004 0008 0016 0.03 006 0125 025 05 1 2 4 8 16 32 >32
MIC (ug mi~')
gyrA/B ZE L MIC @%T
gyrB
m D94N
35 G88A+A90V+D94G
30 Tentative A0V
ECOFF u D94A
g B D94G
R}
S 20 D94H
w m Wild-type
& 15
£
3 -
Z 10
&
5 .
o AiReS
@ P e N9 ® o
& S ,.\ Q_ PN
L,,
MIC (ug ml-")

ECOFF: epidemiological cut-off

G FZE o MFLX @ MIC (u g/mL)

o g ZEWE (PO (UAATEIRE)] 1 2 (1.0~4.0
ug/mL)

o grBEREKRTHRIENMICIZ0S5ug/mL THY, grd%
BHRD MIC & Y KA T2,

(F) HH strain © H37Rv (ATCC 27294) X9 % MFLX ©
MIC : 0.125 4 g/mL

FQ: 7Atum*/uy MFLX:EFXFv7uFH o v LVFEX: LAKR7vFH v RFP: Y77V Y RPT: V77XV F
YO.INH: 4 Y =TYF, EB: TXY 7=, PZA: ¥ IV F I, PTH: 7uF+F+IF, CS: A ux V) v, CFZ: 7
n7 7YY, MIC: /hMEBILEE, MDR-TB : Al LM%, RR-TB : RFP ffEA5%

MGIT : Mycobacterium growth indicator tube

[1] Jindani A et al., N Engl J Med 2014;371:1599-1608

[2] Sidamo T et al., Infect Drug Resit 2021;14:5473-5489

(2) Peer-reviewed journal D#sH, »4 - 7F+1) ’/Z%@#Iﬁ%ﬁiﬂ

<SCERORRER 71k (AR ECOM R R SE) . BRERAS S, SRk - pBESF o EBLH O
i 25 >
1) R X, PubMed TUL FOMBRUC X 2 kR 2 FEiE L, #iH Sz
31 1 R k2 Fed i L7 (B2 Cik 23) . MERIE. et O BEA) % S k3
HIEHE LT, TS HEMICARSNmXERRE LTHEm LT,

52 “tuberculosis” AND "moxifloxacin" Filters: in the last 5 years, Review
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MERFEMA 202544 A 22 A

BER U7z 1 (B2ECHk 23) 1. 6 # H BPaLM L 2 A > 9 % H 2% O 4
LUAVEDN 18 s ARMIVY AV O EMITEZRBT AR TH Y

BPaLM R° 9 % HEMEL T A % 18 » ARMIL VA DL LTHERT 2
— T 18 B H LU A UHATYE, HWMFEAER . B AR (XDR-
TB). JRHIZRTERED MisGERL ., TERERANEEIZ L 0 FHEINRIE S R 72 WiGE 0
BIREE LTWD, FLIUAONEBEMITICRLIZEEHRE L THEHEE X
bivle (RAEZERME 65 H),

2) A X TF U AL, PubMed TLA T ORI L5 TR R 2 5566 L. il
STz 44 frp 3 R CiEk (EEECHEL 3. SR 6 TV 24) &, EHYN
REOBEHEMZZE UEIN LTz, ZOKRZE CIZME S e ->7225, WHO 4
A RTA4 2 (REHE2) THHAINTWD 1 (ETHE6) 2Bt LT,
F7-. FERoMZ T S HIV B MDR-TB BREICBIT A A Z T T
VAL EDT (RS 25),

K 52 2 : "moxifloxacin" AND "tuberculosis" AND ("meta-analysis" OR "metanalysis" OR
"systematic review")

MERFEMA 202544 A 22 A

* Ahmad N5IZ X%, MDR-TBIGHIZHE T 2% 24534 & 1R DR &
USETC RO B ME, fid 722 38418 & IR 2 M5t L72IPD A % 7
U A (BYEEERI, R RAM66~T70H)

* AhujaSDHIZ X%, MDR-TBIERIZEEM T 2 3EMOFEH, H. &5
W DN TR IC 5 2 DB LZMGT LIZIPDA X T U v A (B2
Mk6. [R70~72H)

e LanZ5IZ KD, MDR-TBIGE Cfifi 9 2 3HA| & k)7 g 5 1k 12 ¥
DNDHAEDIEMEE ZFH_/ZIPDA Z 7 F ) A (R2ECHk24, [F72~
73H)

e Bission GPHIZ L5, HIVEMHEMDR-TBEE ICBITAH L ha v AL
291 (ART) EPUREZIEROIE ) A 7 R R 2 Bist L7ZIPD A ¥
T U A ({BFEILER25, [Fl74~T76H)

UIFIZERMA Lziil, AZTF U v A25Rd,

1) Peer-reviewed journal MD#a5H

DR-TB (Zx7 % MFLX £ FIZEH9 2% 5 FFOMREER L B L7z 141,
6 #  BPaLM L' A2 9 » HEROFEMEL ALK 18 » HEMIL Y A D
NERT ZRET 28 THY ., BPaLM X9 » AEML U A% 18 » AEW L
TAVOMRERE LTHERT 25T, 18 » A LY A USRI, S RIFE A,
LA TEREZ (XDR-TB) | A&7 e D Mfis G, 1R KRR X 0 BRI
HRZAWG A OB E LTS, F£7-, extensive ZRfifiE% & Mgkt (ks
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PR BERIRERZ M OVE B 2 & iz 2 k<) & T MDR/RR-TB A& 2%t
5 BPaLM L ¥ A U ~OHAFENRIRRENTWND, ZNHDZENL, FL T A LD
MEMITIHRLGZEBERE L THEHREEZONT,

(DVanino E et al., Update of drug-resistant tuberculosis treatment guidelines: A
turning point. Int J Infect Dis 2023;130S1:S12—-S15 ({B2E3CHk 23)

2022 4 12 H. ZHImHE Y 7 7 o vy viitkER: (MDR/RR-TB) (29 5 7
72 WHO BRI A RT A4 U REFEINT-, ERUGETAIT, 2 SOHEEFEIEDBMN
Thsb, (1) BDQ., YL r~=F, LZD (600 mg) KO MFLX TIN5 6
# A DI L T A (BPaLM) 73, BIfE TlX extensive 72 fififii#% & figbibsz (Hh
FXARRE R FERORGEZ M OVE B &2 2 ik 2 <) & 1> MDR/RR-TB &%
ZRT 25 9 p AT EVEM (18 v A) LI A O E LTHREINS Z
L, (1) FQ MHENTE 5 MDR/RR-TB 25 Cix, LW EH (18 » H) oL
VAUTIERL, 9y HOERAO LU AV OMHANEREINS Z L,

ANE, SEMREIAE EAER ., AR (XDR-TB) ., LRI RB DS ER,
SOXTRFE R L 0 | FHENEES CE 20WiGE, BHIRE (18 v A) MBMMKAR L
L CHNEINETH D, H A4 KT 4 1% MDR/RR-TB {BIEO~ A /LA h—
YTHY, LVEHOEROLIAVNLYZITANSLT <, AIET, A& LK
® MDR/RR-TB HEETNVOREMEL 2D, L LR, B LWHERHIEEZ 5%
RICEAT HITIE, RRTREFEP KON H D,

2P, YERFAM LTI, & LY A U OIRE SR M O R L 72 5 MDR/RR-TB 73
—ERLELTRINTVND,

Indications/contraindications of the shorter and longer MDR/RR-TB treatment regimens, modified from [10].

Regimen 6-Month BPaLM/BpaL 9-Month all-oral Longer individualized 18-month
MDR/RR-TB YES (BPaLM) YES YES when 6-month and 9-month
Fluoroquinolones-susceptible regimens could not be used
Pre-extensively DR YES (BPaL only) NO YES when 6-month regimen could not
(Fluoroquinolones resistant) be used
Extensively DR-TB NO NO YES
Extensive pulmonary TB YES NO YES
Extrapulmonary TB YES YES YES

(except TB involving CNS, miliary TB (except TB meningitis, miliary TB,

and osteoarticular TB) pericardial TB and osteoarticular TB)
Age <14 years NO YES YES
People living with HIV YES YES YES
Pregnant/breastfeeding NO Ethionamide-sparing regimen is YES

recommended

Exposure to any of the drugs NO* NO! YES
composing the regimen for >30 days"
History of cardiac disease or YES (but must be monitored closely) YES YES
concomitant drugs that prolong QTc
Body mass index <17 YES (but must be monitored closely) YES YES
Hemoglobin <8 g/dl or platelet YES (but prefer other regimes) Linezolid-sparing regimen is suggested Linezolid-sparing regimen is suggested
<75.000/mm?
Pre-existing peripheral neuropathy of  YES (but prefer other regimes) Linezolid-sparing regimen is suggested  Linezolid-sparing regimen is suggested

grade 11I-IV
BpaLM: bedaquiline, pretomanid, linezolid (600 mg) and moxifloxacin; DR-TB: drug-resistant-tuberculosis; MDR/RR-TB, multidrug-resistant/rifampicin-resistant tuberculosis.
* When the regimen is BPaL from the start or is changed to BPaL, it can be extended to a total of 9 months (39 weeks) if sputum cultures are positive between months 4
and 6
b When exposure is greater than 1 month, resistance to the specific drugs with such exposure must be ruled out before considering the regimen.
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2) ARATF VIR« VAT T 47 L Ea—

ABTFUIR AT T 4 v L Ea—Zo0WTIX, WHO A RIA

update (2025) THIHENTWD 3HOAXTF IV ANHY ., Zh ik MDR-
23t % 18~20 # HEHIL U A BT 2 IAERPUESCIAN /0% (REER
ﬁq: 104 H®D Table 3.1) #XFi4 567 —% L7g-oT\5,

ZOPRTHRAONEENAFZSNIZIPD A X T7F U A (REHR6) Tix., £
LY A NZBIT S5 MDR-TB /”“f?@ﬁkﬁjékiﬁ"#@&*ﬁk later generation ®
FQ i & BRI OB & OBENRINTND, FRBEEEICLEHINT
WD 1 (BEEEER3) O IPD A X% 75 “/xszbb\fci\ MDR-TB (Z%t4 %
EHIL U X 28\ T, LZD, later generation @ FQ (LVFX & T MFLX) . BDQ.
CFZ KO TNASRLFZOERD B REIRT U NI LZ2 ST 6T 2RSS
TW5, LVFX XX MFLX Off ] & 1R RS L OBE 3R 0K FIZiEX, LZD X° BDQ
EHZIEDOBIEMERRD 5T D

SHEEDIPD A X T7F U A (i%j{ﬁéﬁ 24) T, B oA 2B nW T, K
fed) s G- IRICEE DY D AE OB MRV EEAIL, LVFX (1.83%. 95%CI : 0.3
~5.0, LA FIANAE) . MFLX (2.9%. 1.6~5.0). BDQ (1.7%. 0.7~4.2) . CFZ (1.6%.
0.5~5.3) THDHZ ENmEn-, WHO 1 K71 (2025) Tix, AIPD A ¥
TF U AL S final estimates & LT, FIHFNDOMFEHIC LD SAE Okt ) &
7 HEFHLTEY, MFLX (2.9%. 1.4~5.6) 1 BDQ (2.4%. 0.7~7.6) 2%\
T SAE R¥HLU 27 ODIRWEKITHD Z LRI TWD (REZERM 1056 HO
Table 3.3),

Bission GP 512X % IPD A # 7)1 % ({¥ECHk 25) Tix. HIV Bt MDR-
TB BFICHB T LV hr U A L RAEE (ART) &P T Y R 7 K&
PFET S AL, WHO Group A ®IEH|D 1 HLL Eoffi A, MFLX, LVFX, BDQ X/t
LZD OZERA72AE A FEE U 27 OIRRITIED D 2 LR EN TS, MFLX @
MDR-TB i6#EOA A EZ RET LT o AD—> & LT, il L7,

PLFIZ, 2o e s v AOME A2 /KT,

(DCollaborative Group for the Meta-Analysis of Individual Patient Data in MDR-

TB treatment—2017, Ahmad N, Ahuja SD, Akkerman OW, Alffenaar J-WC,
Anderson LF, et al. Treatment correlates of successful outcomes in

pulmonary multidrug-resistant tuberculosis: an individual patient data meta-
analysis. Lancet 2018;392: 821-834. (ZEHE Tk 3)
WHO consolidated guidelines on tuberculosis (2025) ®5|H 3Ci#k# % : Chapter 2 @ 72
An official ATS/CDC/ERS/IDSA clinical practice guideline (2019)?D 5| f Cik#% 5 : 3

MFLX OfFEFHITETEROL T & HEHE L, JHIEE AU 27 7%13-0.07 (95%CI :
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-0.10~-0.04) Tdh o7z, O£V, MFLX 1ZZAIMMEREEZ BREICRBIT 51U X
JEARBICED SEDL ZENTRBRIN TN D,
%2 . MDR-TB OIGEEREITEA L L TRIF TR W%, MDR-TB & 2B1F
B8 2 O IFN O L IBREO KT OFE TR & ORI M: | e 72 KA 5 & 1508
MEOHEZ B E LT,
JiiE  EBERF]T —# [(individual patient data (IPD)] (Zxf3 2 A X7 F VU &
A (IPD AZ7FVTR) 23T 5952 7T, 20094-1 H 1 H»H 2016 4 4
H 30 HORIZART STz, ks L 725 alHett 0 & 2 BLEF 7t & EBRIiTse %
¥eE4 %7212, MEDLINE, Embase & () Cochrane Library THiZE L7,
F 72, 2009 FELIEIZAE SN2 MDR-TBIBRICET AT R COVAT<T 4
Y7 L Ea—DEELEY A NHRKE LTz, D &b 25 FloA (18 kLA
F. MEFRICHESE S v MDR-TB (ffif&t%), XDR-TB 2 &4p) Ok — |
xfgrl U, IBR&ETIRROT U7 M A GERE T (), RECUIHER) 25
ARG RN THlE STV A2 & Lo, BRIRIEE. BT ¥
FALZE LT, HWERMENSDEALI T IPD Ot % study
investigator 2> 55 17 THEH L7z, 1A =27 (propensity score) %~ > F
J ST fRLRIEIR A (generalised mixed effects) @ AT ¢ w7 [R5y
Br. UTRRIBEIR 4T 245 ) L C. MDR-TB 183EICHRAEE ] STV B 4 E D
SEAI ol A B ONRIEHARIZ DWW T, IO RRTh U TIE#E R O SE T (B9
LA Xtk (OR) Li#EY 277 (RD) ##tHE L7z,
R B0 EDOFEICHIT D 25 » [E 12,030 BIOBED H b, IBEKINIL 7,346
B (61%). 1RIERICUTFFIT 1,017 i (8%). FELIE 1,729 5 (14%) w5
T, TRIERBOCUTI R & ik L ¢, 1REREh X LZD GH%E RD : 0.15,
95%CI : 0.11~0.18, LA F[FENE)., LVFX (0.15, 0.13~0.18), H/IL 1~ L%
(0.14. 0.06 ~ 0.21), MFLX (0.11, 0.08~0.14) . BDQ (0.10, 0.05~0.14) .
&Y CFZ (0.06, 0.01~ 0.10) Offif & IEDOREEMENH > 7o, FLTROIEKT
&, LZD (-0.20, -0.23~-0.16), LVFX (-0.06, -0.09~-0.04), MFLX (-0.07,
-0.10~-0.04) . Xi% BDQ (-0.14., -0.19~-0.10) Offi [ & OICITA & 72 B
DO BT,
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Drug given Drugnotgiven  Crude OR (95% Cl) Propensity score matched multivariate regression
(events/total)  (events/total)
Pairs (n) Adjusted OR (95%Cl) F Adjusted RD (95% Cl)
apr(;hoxa‘:i’ni
Susceptible strains
Success 226/230 258/355 212 (7-7-587) 210 7-9 (27-232) NC 0-09 (0-04 to 0-14)
Death 51/281 292/647 0-3(0-2-0-4) 263 14 (0-9-2-2) NC 0-09 (0-03 to 0-15)
Ofloxacin
Susceptible strains
Success 1563/1865 258/355 1.9 (1-5-2'5) 1865 1.0 (0-8-12) 541% -0-01 (-0-04 to 0-01)
Death 420/2285 292/647 0:3(0-2-0-3) 2285 0-6 (0-5-07) 19-1% -0-08 (-0-11to -0-06)
Levofloxacini
Susceptible strains
Success 1361/1450 258/355 57 (4-2-7-9) 1450 4-2(3:3-5-4) 25-8% 0-15(0-13to 0-18)
Death 182/1632 292/647 0-2(0:1-0-2) 1632 06 (0:5-07) NC -0-06 (-0-09 to -0-04)
Moxifloxacint
Susceptible strains
Success 974/1031 258/355 64 (4-5-92) 1031 3-8(2:8-52) 213% 011 (0-08 to 0-14)
Death 114/1145 292/647 0-1(0-1-0-2) 1145 0-5(0-4-0-6) 33-4% -0-07 (-0-10 to-0-04)
Levofloxacin or moxifloxacin vs ofloxacin
Strains resistant to ofloxacin, and not resistant to levofloxacin or moxifloxacin
Success 581/726§ 59/98¢ 2:6 (1.7-4-1) 715 17(13-22) 311% 0-08 (0-04 to 0-13)
Death 202/928§ 60/1589 05 (0-3-0-6) 927 0-9(0-8-1-2) NC 0-02 (-0-01t0 0-06)

The analyses were done in patients with isolates with confirmed susceptibility or resistance to each drug. For the analysis of the injectable drugs, 613 individuals did not receive
any injectable drug, and we excluded 857 other patients who received two drugs or more. We included 192 patients in this analysis who were switched to a second-line
injectable drug from streptomycin because they had isolates that were streptomycin-resistant and susceptible to the second-line injectable, and these patients were analysed
as receiving a second-line injectable drug. For the analysis of fluoroquinolones, 828 patients received two or more fluoroquinolones and were excluded from analyses of effect
of specific fluoroquinolones on outcomes. The dose of levofloxacin was 750-1000 mg per day in 33 of 36 studies reporting use of this drug, and the dose of moxifloxacin was
400 mg per day in 28 of 32 studies reporting use of this drug. Results were adjusted as described in the Methods. OR=odds ratio. RD=risk difference. NC=not calculated.
*Injectable drug; denominator is number of patients who did not receive any injectable drug. 11838 patients received capreomycin and no other second-line injectable drug
(77% of all patients receiving capreomycin) at 18 centres where this was the most commonly used second-line injectable drug. $Fluoroquinolone; denominator is number of
patients who did not receive any fluoroquinolone. §Levofloxacin or moxifloxacin used. fOfloxacin used. ||Used in 38 studies. The initial dose of linezolid was 1200 mg for

91 patients in five studies, 600 mg for 784 patients in 28 studies, and 300 mg for 99 patients in five studies. **If drug susceptibility tests were not done, isolates were assumed
as being susceptible to these drugs (see Methods).

Table 3: Association of each drug with treatment success and death during treatment

() MEOBME B, %/ o RETEHEKBET — % O 24k L TFER,

WL —UER LR L U A v L ligT 2 &, AMK IZIZHREE O F SN
otz KM &AWL A~ A TORIFTIFN LY b EN ST, o3
T, BBIRO LT NRUE, HDOWIINER L Th-o 7z, invitroTittE Th -~ 7=
ZH b LT SN HEOEFIRIFIE, 1E&AEOERTHEIZEN-
7o FHIRARNER OFNT, WIHEHE T A e 4Rt AL (F
),
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Success/total Death/total Propensity score matched multivariate regression

Pairs (n) AdjustedOR (95%Cl)  F Adjusted RD (95% C1)
Initial phase
Success vs failure or relapse
0-2drugs 1428/1742 NA - 1 (ref) - -
3drugs 1659/1891 NA 1891 18(15-21) 02% 0-08 (0-06t0 0-10)
4drugs 1996/2243 NA 2243 20(18-24) 01% 0-09 (0-07t0 0-10)
5drugs 1152/1262 NA 1262 26(21-32) 01% 012(0-10t0 0-14)
>6* drugs 587/642 NA 642 27 (2-0-3-6)t 01% 014 (0100 0-17)F
Died vs success, failure, or relapse (z6)
0-2drugs NA 524/2266 - 1 (ref) - -
3drugs NA 3332224 223 06 (0-6-07) 17-0% -0-06 (-0.08t0-0-05)
4drugs NA 42312666 2666 07 (0-6-0-8) 17-5% -0-04 (-0-06 t0-0-03)
5drugs NA 141/1403 1403 0-4(03-05)% 13-1% -0-14 (-016 10 -0-12)t
>6* drugs NA 66/708 708 0-4(0:3-0.5)% 11.9% -019(-0-22 to -0-15)F
Continuation phase
Success vs failure or relapse
0-1drugs 1264/1528 NA - 1 (ref) - -
2 drugs 1591/1807 NA 1807 16(14-1.9) NC 0-06 (0-04 t0 0.08)
3drugs 1934/2177 NA 2177 17(1.5-2:0) NC 0-05 (00310 0-07)
4drugs 1017/1097 NA 1097 2.8 (22-35)t NC 013 (0-11t0 0-15)t
>5drugs 422/476 NA 476 17(13-23) NC 0-13(0-09t0 0-16)t
Died vs success, failure, or relapse (=5)
0-1drugs NA 336/1864 - 1(ref) " .
2drugs NA 280/2087 2087 07 (0-6-0-8) 6.0% -0-04 (-0-06t10-0.02)
3drugs NA 366/2543 2543 0.8 (07-0.9) 61% -0.02 (-0-04 to 0.00)
4drugs NA 114/1211 pvasl 05 (0-4-0-6)t 43% -0-10 (-0-12 to-0-08)t
=5 drugs NA 53/529 529 05(0-4-07)% 3.9% -012 (-0-15t0-0-08)t
Results were adjusted as described in Methods. We excluded 2763 patients from the initial phase analyses (1938 patients were lost to follow-up, 825 patients were missing

information about initial phase drugs) and 3796 patients from the continuation phase analyses (1938 patients were lost to follow-up, 1858 patients were missing
information about continuation phase drugs). OR=adjusted odds ratio. RD=adjusted risk difference. NA=not applicable. NC=not cakulated. * 40 patients received seven
drugs. #Significantly better outcomes than another inbefva!, in tumn signifi t better than ref group.

Yy

Table 5: Association of number of possibly effective drugs with success or death

TR, WA 6~8 » AR (Pl : 7.9 » H) ., HE&EEML~¥)
VBRI TS 5~7 » AW (PR 5.9 » H) . MGG % & Lo TR
19~22 » HMH (FofE : 21 » A) . B~ 28 RIIRA T 25 16~18 »
H (FRAfl : 16.9 » H) OBETHERRIIRLEF THo7 (TH),
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Success (n) Total (N) Prop score matched mult gl

Pairs (n) Adjusted OR (95% Cl) I Adjusted RD (95% CI)
Duration of initial phase (months)*
0550 1169 1432 1(ref)
5.01-6-0 1381 1529 1529 17(1.4-21) NC 0.06 (0-04 10 0-08)
6.01-8.0 1602 1696 1695 32(25-4.0) NC 0.09(0-07 t0 0-10)
8.01-120 1346 1522 1519 14(12-17) NC 0.05 (0-03t0 0-06)
12:01-253 557 679 677 0-8(07-1.0) NC -0.04 (-0-07 t0-0-01)
Interval from culture conversion to end of initial phase (months)t
010 239 251 E 1 (ref) -
1.01-30 668 695 694 15(10-23) NC 0.02(0-00t0 0.03)
301-50 878 917 906 14(1.0-2.0) NC 0.02(0-00t0 0-03)
5.01-70 1158 1179 179 33(2152) NC 0-04(0-03t0 0-05)
7-01-15.0 1025 1080 1079 11(0-8-15) NC 0.01(-0-01t00.02)
Total duration of treatment (months):
6.0-11.9 119 176 174 0-6(0-4-08) 422% -010(-0-17 t0-0-03)
12.0-16-0 250 297 - 1 (ref) -
16.01-18.0 1349 1482 1482 28(23-34) 11.6% 020(018t0022)
18.01-20.0 1219 1264 1264 75(55-101) 10-6% 023(0-221t00-24)
20.01-22-0 995 1001 1091 29(23-36) 111% 019(0-1710 0-20)
22.01-24.0 1609 1911 1911 15(13-17) 13.7% 014 (01210 0.17)
2401369 1301 1611 1608 18(15-2.0) 7-7% 016 (01410 018)
Interval from sputum culture to end of hs)§
01-120 360 396 394 05(0-4-07) NC -0-04 (-0-07 t10-0-01)
12-01-150 565 593 1 (ref)
15.01-18.0 1206 1235 03 21(14-31) NC 0.02(0-01t00.04)
18.01-21.0 12 1158 1154 16(11-23) NC 0.02 (0-00t0 0-03)
21.01-240 858 893 889 12(09-18) NC 0.01(-0-01t0 0-02)
24.01-69 386 416 413 07(0-4-1.0) NC -0-02 (-0-05t0 0-00)

All duration analyses were restricted to the patientswith treatment success or failure or relapse; the 3667 patients who died orwere lost were excluded. Patients who were included
or excluded in each analysis are detailed in the footnotes. OR=adjusted odds ratio. RD=adjusted risk difference. NC=not calculated. * 6858 patientswere included and 1505 patients
were excluded (n=1323 not reported; n=182 initial phase > 25:3 months [>2 SDs from the mean)]). 14122 patients included and 4241 excluded (n=3777 time to culture conversion
o initial phase duration was not reported; n=390 curred after end of initial phase; n=74 sputum conversion occurred after 14:3 months [>2 SDJ). 7832 patients
included and 531 patients excluded (n=248 missing information; n=203 total duration <6 months; n=80 total duration >36.9 months [>2 SD]). §4691 patients included and

3672 exchuded (n=2413 information about time to conversion or total duration missing; n=259 total duration <6 months, >36-9 months [>2 SD}, or culture conversionwas more
than 143 months).

Table 6: Association of d with success

CNHFHEESHITTIE, I ab— 3Nt 2 ETHANTCEEMET, FrEo3E
FIDOHEEE DRI T o T3 FEHI O & H;@F’aﬁ@ Sy BT TR D o 72,
R 2N OT —ZI3BIEET —F ThHI-OHEwRITIZRY 3% 5 6 oD MDR-
TBiBFEIZE W T, LZD, later generation ® FQ. BDQ. CFZ, 51 /L/3~¢ A
ROEMICEDWIET U MU LITABICRIF Th oo, ZTNHDRIRNG, Z
DB OTERINK T2 2 b ER Ol 26 o L &G AZERT 2

7D DFRER D LBV TR S D,

@ Ahuja SD et al., Multidrug resistant pulmonary tuberculosis treatment

regimens and patient outcomes: an individual patient data meta-analysis of
9,153 patients. PLoS Med 2012;9(8):e1001300 (43 3CHik 6)
WHO consolidated guidelines on tuberculosis (2025) @ 5|H3C#kFE 5 : Chapter 2 ® 70
WHO operational handbook on tuberculosis (2025) ®#5|H k&5 : Chapter 2 @ 138
An official ATS/CDC/ERS/IDSA clinical practice guideline (2019)® 5| F k&5 : 149

55 : MDR-TB Oia#iE, REIZKO, BERH Y A bm < —RIIZIGR
FAEIIARRTH D, IPD A X7 F U RI2LY, MDR-TB {GEICHEHA I D
FAIORHA, £, WM RREREIC G 2 50827 Hh L7,

FEROFRER A FRICHER Sz MDR-TB ORI R A #E L TV 240
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Bk WADVATST 4 v 7 L Ea—3 MIVKELE, IEHTOES L
D ERIRAVRFEL, i S iR, R E ST IPD Ot 22 ITRE L7, 1k
W OFREEE A AOHEEINL, T o F LIRS EEO VAT (v 7 A XA
JGa A Lz, 32 froBEses>6 ., MDR-TB B3 9,153 #4572
REEOEROT — 2 gt s (BEY R TR,

Table 1. Clinical characteristics and treatment received of
patients included in the analysis. Streptomycin (n, %) 1326 (14%) — -
Kanamycin (n, %) 5,002 (55%) — —
Amikacin (n, %) 428 (5%) — —
Demographic Characteristics Data Data Data Crreonoen e 1757 (19%) — _
Mean age in years (SD) (25 missing) 387 (136) — = Ethionamide (n, %) 3873 (42%) — —
Male sex (%) (three missing) 6,280 (69%) — — Prothionamide (n, %) 3,709 (41%) — —
Clinical characteristics Yes No Missing Cycloserine (n, %) 5344 (58%) — —
AFB - smear positive (n, %) 6,012 (66%) 1,878 (21%) 1,263 (14%) Para-aminosalicylic acid (PAS) (n, %) 3,196 (33%) — —
Cavities on x-ray (n, %) 4723 (52%) 2,019 (22%) 2,411 (26%) One group 5 drug 2115 (23%) — =
Extensive disease (n, %) 6,753 (74%) 2,226 (24%) 174 (2%) Two or more group 5 drugs 594 (7%) — —
HIV positive (n, %) 1,077 (12%) 6,805 (74%) 1,271 (14%) Outcomes (mutually exclusive)
Pulmonary TB only (n, %) 8713 (96%) 232 (2%) 208 (2%) Success (cure and treatment 4934 (54%) — —
Prior TB therapy (any) 6,683 (73%) 2,027 (22%) 443 (5%) completed)
Prior therapy with secondine drugs 942 (10%) 7,455 (82%) 756 (8%) Failure 645 (7%)  — -
Resistance to other drugs Sensitive  Resistant  Not tested Relapse 87 (1%) — —
Ethambutol (n, %) 2,736 (30%) 4,065 (44%) 2,352 (26%) Default, transfer out, unknown 2,095 (23%) — —
Pyrazinamide (n, %) 2406 (26%) 2,443 (27%) 4,304 (47%) Died during MDR-TB treatment 1392 (15%) — =
Streptomycin (n, %) 2454 (27%) 4,154 (45%) 2,545 (28%) Percentages are of all 9,153 patients. Extensive disease defined as AFB-smear
Treatment received positive, or cavities on chest x-ray if no information about AFB-smear. Prior TB
. i therapy: defined as treatment with any, or second-line TB drugs for 1 mo or
Rifabutin (n, %) 130 (1.4%) — - more. Later generation quinolones included levofloxacin, moxifloxacin,
Ethambutol (n, %) 4,722 (52%) — —_ gatifloxacin, and sparfloxacin. Cycloserine included terizidone—a dimer of D-
= : cycloserine given in some centers. Drugs analysed as group 5 included:
Pyrazinamide (n, %) 6571 (72%) — - amoxicillin-clavulanate, macrolides (azithromycin, roxithromycin,
Ciprofloxacin (n, %) 986 (11%) — —_ clarithromycin), clofazimine, thiacetazone, imipenem, linezolid, high dose INH,
Ofloxacin (n, %) 6,489 (71%) — - and thioridazine. ‘ReAlapse ascertained in only 2,261 patients (14 cohorts).
SD, standard deviation.
Later generation quinolones (n, %) 1,258 (14%) — = doi:10.1371/journal.pmed.1001300.t001

TBEORKRIL, KU/ & i L7=854 . later generation D / 1 [F%E
4> Xt (aOR) : 2.5, 95%CI: 1.1~6.0, LA FFEJE], 47 x4+ > (OFLX)
(2.5, 1.6~3.9), =FA4F I F (TH) XiZ7aF++I K (1.7, 1.3~2.3).
WIAERIEEITO 4 FILL EOFEN L 0 $iIFFc& 2B oM A (2.3, 1.3
~3.9), MFIRIENI T 3 AILL EDOAZIMEN L0 Wi TE 2 3AI O (2.7,
1.7~4.1) EBHE L Tz, 1REORBUFRR XIIIET & i U775 k) & @
BIEHZ S\ T RIERDOFE 235 541, aOR X later generation O/ 2T
2.7 (95%CI : 1.7-4.3, LAFREE). OFLX T 2.3 (1.3~3.8)., TH XX n ¥
FF I RTL7 (1.4~2.1), FIHETIREL TO 4 FILL EOAZNEN K0 WiRE
T&ELHEANOMEMT 2.7 (1.9~3.9), MkfeinKH T 3 FIHLL LA NN K
D HIFFCE DIRAIOM T 4.5 (3.4~6.0) THHo7- CEABET U v L LD
BRICBEIT 27 —4 « &),
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Table 3. Association of number of likely effective drugs with treatment success—during different phases of treatment.

n Likely Effective Drugs - All All Patients - Success Versus Fail/ All Patients - Success Versus All Patients - Versus Fail/Relapse/
Patients - Three Analyses Relapse Fail Relapse/Death Death/Default
n aOR (95% CI) n aOR (95% CI) n aOR (95% CI)
Initial intensive phase
0-2 1s 1.0 (reference) 277 1.0 (reference) 32 1.0 (reference)
3 161 1.1 (05-24)° 250 1.7 (12-25)° 316 1.2 (08-18)*
4 468 2.0 (1.1-3.6) 542 2.7 (1.9-3.9)° 671 1.9 (1.3-2.9)*
5 814 2.0 (1.1-3.6) 900 2.8 (1.7-4.6)* 1,114 1.9 (1.2-3.0)*
6+ an 2.4 (1.0-54) 977 2.1 (1.4-3.9)° 1,185 1.4 (1.0-2.1)*

Continuation phase

0-2 254 1.0 (reference) 53 1.0 (reference) 633 1.0 (reference)

3 552 2.5 (1.6-4.0)° 635 5.7 (3.4-9.7)° 759 4.9 (2.7-8.7)°
4 598 2.8 (1.6-4.9) 663 5.7 (3.2-10.0)" 79 4.2 (26-6.7)°
54 560 2.0 (0.9-4.2)° 608 7.0 (5.1-9.7)" 656 4.9 (2.5-9.5)°

Likely effective, drugs to which isolate susceptible in laboratory testing. n, number of patients in subgroup of interest. aOR adjusted for age, sex, HV, past TB treatment,
past MDR treatment (treatment for more than 1 mo with two or more second-line drugs), and extent of disease. Missing information was imputed for the following
parameters in the following number of patients: Sex was missing in three, age was missing in 27, HIV was missing in 1,271(14%), history of past TB treatment missing in
443 (5%), history of past second-line drug use 758 (8%), and extent of disease information missing in 174 (2%). Success, defined as cure or treatment completion; see
Methods for definitions. Initial intensive phase, period when injectable given. Continuation phase, period when no injectable given. Only 18 studies provided
information regarding drug susceptibility testing and the number of drugs in the initial phase, while only 15 of these described the number of drugs in the continuation
phase. Bold, estimates are significantly different from the reference group.

*Variance of the random intercepts and slopes was low—so heterogeneity not likely to be important.

®Variance of the random intercepts and slopes could not be estimated.

doi:10.1371 journal pmed 10013001003

fhaw : A IPD A X7 F U v A28V T, MDR-TB 6# Ok Eh=R & EfFRO U
ELHEDOFQ. TH X7 uF A4+ RO, KOHEEEIK ORI E O/
BT ENTZ, L L2265, MDR-TB IGREO AT 1L, EEARBRDE
VA YAY AW

@Lan Z et al. Drug-associated adverse events in the treatment of multidrug-

resistant tuberculosis: an individual patient data meta-analysis. Lancet
Respir Med 2020;8:383-394 ({3 ik 24)
WHO consolidated guidelines on tuberculosis (2025) ®5|H 3k & : Chapter 2 @ 80
WHO operational handbook on tuberculosis (2025) ®5|H 3 HkZFE 5 : Chapter 2 ® 26

1 5 : MDR-TB {5&21%. $%D second-line | Z fH A W 7= B TG
HWCThbD, ZNOHEANT, B POEERFIREZGIESEZ LY 2L DAE
FHREMEAWELTEY, HICEDLIZ L H D, Hx PRI AEES
(AE) Oty OFE AR BUEE 2 HEE L, il 72 iR LY A V28 IRT 5
BT, BREIZE > THHAREREGE T 0 77 22T 52 2R E L
TR ZAT -T2,

TG PO G ILICE > A EFEZ L WE LTG50 72 IPD %
ANWTAZTF Y R%{T->7-, MDR-TB DG E 7w b MR L CTHAT
EE LT AT TV ADDITHER LT —F_R—A % H Lz, Y%A X
TFUTATIE, 200941 H 1 HMNS 201548 H 31 H (201644 H 15 H
BN ODARGMLIIKT DUV AT YT 4 v 7 LE a—Z1T\\, FEFITEBER]
LUV DR EROTZ, £72. KAZTF U A TIL, 2018 £ WHO D2
TEZS 2 TEBIREF L~V DT — & Z3efie - 20050 b gt Lz, BT 5
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AETF U A WRNarm-based xy T —7 « 2 FZT7F U RIZLY KPuks
O HERR OB 2 HEE LT,

FE 58 . MDR-TB iB9RICBET 288D IPD A X 7 F U L AnbE6NT- 50 %
Gt B8 F DM FFE STz, ZDH B 35 HHEOWFRITI T D 9178 B ikt
IZEENT, AZT TV ADORER, Kt etk G- IEIZEEN 5 AE OFBUA
FEDMEWERANL, LVFX (1.83%. 95%CI : 0.3~5.0, UL FFENE) . MFLX (2.9%.
1.6~5.0). BDQ (1.7%, 0.7~4.2), &X' CFZ (1.6%, 0.5~5.3) Th 7.
AKfed) 7o 5P IRICE DY D AE OFEBIBEEE D LRy & > - 72 3EHIIX, second-
line {E443K 3 & (AMK : 10.2%., 6.3~16.0, KM : 7.5%, 4.6~11.9, 7 7L
AT :82%, 6.3~10.7), 7 /% UF /L (PAS) : 11.6%, 7.1~18.3,
LZD : 14.1%. 9.9~19.6) Th-7= (FH£),

Cohorts using Adverse eventst/ Pooled incidence of Pooled incidence of Heterogeneity I
the drug* patients usingthedrug adverse events, random  adverse events, fixed statistics
effectt (95% Cl) effect (95% Cl)

Ciprofloxacin 8 4/723 0-6% (0-2-1.5) 0-6% (0-2-1.5) 0-0%
Ofloxacin 2 71/6062 0-9% (0-4-2-1) 12% (0-9-1.5) 85.9%
Levofloxacin 20 22/1012 13% (0:3-5:0) 2:2% (1-4-33) 81.6%
Clofazimine 13 12/1712 1.6% (0-5-5-3) 07% (0-4-1-2) 69-4%
Bedagquiline 14§ 9/464 1.7% (07-4-2) 1.9% (1-0-3-7) 257%
Ethambutol 33 124/6089 1.8% (1.0-33) 2:0% (1.7-2-4) 84.0%
Streptomycin 17 34/1208 2.9% (13-6-2) 2:8% (2:0-3.9) 711%
Maxifloxacin 27 30/904 2.9% (1.6-5.0) 33% (23-47) 38.0%
Amoxicillin-clavulanate 23 21/695 2.9% (1.7-4-8) 3-0% (2:0-4-6) 11.5%
Clarithromycin 16 18/457 33% (1.5-7-0) 3.9% (2-5-62) 47-2%
Imipenem and meropenem 75 9/158 4-9% (1.0-205) 57% (3-0-10-6) 14-4%
Pyrazinamide 35 410/5141 51% (31-8-4) 8.0% (7-3-87) 93-4%
Cycloserine and terizidone 40 337/7547 57% (4-1-7-8) 4-5% (4-0-5-0) 83-8%
Ethionamide and protionamide 39 376/4627 6-5% (4-1-10-1) 81% (7-4-8-9) 92.9%
Kanamycin 25 268/1995 7-5% (4-6-11-9) 13-4% (12-0-15.0) 86-8%
Capreomycin 29 161/1932 82% (63-107) 83% (7-2-97) 451%
Amikacin 23 235/4106 10-2% (6-3-16.0) 57% (51-6-5) 86-9%
Aminosalicylic acid 35 532/2929 11.6% (7-1-18-3) 18-2% (16-8-19-6) 94-9%
Linezolid 35§ 140/783 14-1% (9-9-19-6) 17-9% (15:-4-20-7) 67-6%
Thioacetazone 3 103/719 14:3% (12:0-17-1) 14:3% (12-0-17-1) 0-0%

*A study done in a single country was considered as one cohort; a study done in multiple countrieswas divided into separate cohorts by country. tAdverse events were

defined as those that resulted in permanent discontinuation of a drug. $Generalised linear mixed model was used to pool the incidence of adverse events. §if a study or cohort

only reported adverse events for specific drugs, the cohort was used in the meta-analyses for those drugs.

Table 2: Pooled incidence of adverse events for each drug using generalised linear mixed model

FZEDEAUCI T DA T AD Y A7 1%, w4 & UIZRFZE & BRok L7=AF3E D
[CEHBERENRD T2, RS hic, T LTI EAEDOT T N
LZONWT, MEBOEBNFEE TH -1z,

fiEfR : FQ., CFZ LU BDQ Tid, Kl & 54 (HIZ &N 58 E HG OB
Nl bk o 72, ZHUTKE L, second-line ® PAS, LZD THRIEMEE IR L E
Molz, ZHORERNG, MDR-TBIGEZ % TV HEFIZBWT, AFH
GOREBRWVBIENEE CTHDL I LA REEN5, £7-. MDR-TB & OIRE
BHARIZ X DIRH 2R 2RI T 2 7= 012, K 0 24 THEEMED @O HEHIN B2
CHETHDHZ LN END,
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@Bisson GP et al., Mortality in adults with multidrug-resistant tuberculosis and

HIV by antiretroviral therapy and tuberculosis drug use: an individual patient
data meta-analysis. Lancet 2020;396:402-411 ({2 3Cik 25)

B HIV &G MDR-TBIEHFICBIT D THEO EFICENR L0, fib be
'74’/1/%%?/2 (ART) M OWURERZIEOEHI LT Y A7 & EORERH ST 5
IIARATH D72, ABFFETIE, MDR-TB A9 %k A\ HIV [t fEE D5
t) A7 RIET ZNOIRBIEDRE AT 52 L2 HIE LT,
J5E 1993 B 2016 FFE DI #EX G Z Bt L7z, MDR-TB (WHO %A R
74> (2019) 7 RR-TB & MDR-TB %Z[R5IZ#-> T2, RR-TB 25
te) OfEEZWN W, HDHWITERDILTE 18 mbh EO RN ik R % %f
G L7 IPD A X7V v A&EFE LTz, 7 —XIZi%. ART OfEH & itz
3 (WHO effectiveness category (Zft > CTHr%H) g LT e, BT Clx
T4 a—=7 v TN TOZRWER ZERE MDR-TBIGEHIZBIT 5T % HIV
Bk FRE & HIV 2R Cheik L, ART O L 0 @ik L=, f#r <k
ﬁﬁﬁﬁ@%mAﬁkﬁﬁm':owfl%vy?yﬁ%ﬁw\uyx%4y
[EUFTZAT o7z, F7o, Flin, MER]. JEEH, MDR-TB iR BRGE, #E
rf\ﬁi‘/ﬁ%ﬁ EREBLERTE, IR BHIEARAGERICOW T A a7 v v F
VT EITV, WA~ Xk (aOR) & 95%CI #HH L7-, kN IE. HIV J&
YeFwxtgl UCEMm LT,
FEH . BHMiktg & L7= MDR-TB H3# 11,920 #lt, HIV Bt ART Sk & 1%
2,997 %l (25%). HIV 5% ART FE3hE /5513 886 il (7%) . XDR-TB & 1%
1,749 fil (156%) &EN T (F&R),
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HIV-negative  HiV-positive  HN-positive,  HIV-positive, HIV-. e .
(-807)  (»388)  oART  notknowntode e e
(n=2957) ONART (n-886)" (™=2997) ONART (n-888)"
:*)‘-m 1M 36(9) ) uo (Contiet from pray ious page)
: Fuorquinclone usel]

e Suses oI SMEm &G Usedofiaxacncr sa@y  ReTN  mEw S

Femate 7722 34%) 1862 (42%) 143248%) 430(49%) ciprofiaxadn
Past tuberculosss treatment Used moxfiocadn or 5014 (62%) 790 72%) 2579 (B6%) 211 24%)

No o unknown 2920 (36%) 1783(46%) 154(42%) 529 (60%) levofiaacn

Previows first. ine ST (44%)  1S63(40%)  1303¢43%) 260 29%) Noforoquinoionewsed 480 (6%) %) 250%) 106 (12%)

tubesculosts drugs Bedaguiine and lineolid we

Freviows secons tne 1580 (20%) 537 (14%) 440(15%) 97 (11%) Nesther ired 6I3(E%)  WS4QIN)  2015(67%) #39(35%)

IS — Used linezod sut nat 656 (%) 74(2%) 66(2%) 2aw)
Derectly cbserved tuberculosss therapy begaguiine

s 6734 (84%) I]OEE%)  2E75(96%) 45 (50%) Used bedaguiline but not 475 (6%) 365(9%) 4010%) n2%)

No 874 (11%) 367(9%) 3(0%) 264 (41%) Unerold

Unknown 4295%) 196 (5%) 119 (4%) 77(9%) Used both Enexclid and 633 (5%) 590(15%) S2(19%) 1B2%)
Acic fast bactll smear status b

Fostive AT70(59%) 2303 (59%) 1550 (65%) 353 (40%) s oerwhse spec P g.p &

Nogathe BEEeN  nEEUN) W6 I - e e =y P s

Uninown 1684 (21%) a2 naw 301(43%) x E— ¢ postive s ART, Mising crg us e
Cantation on chest x- 3y and negEve, HV-pX FdHN o Percentages

Present 2506 (44%) 79 (10%) 182(6%) 197 (22%) 9 L T TR

Abmt AN 38(8%) 5 46%) 5% g e coaTene yscseins o eriSone. o C U 7 etamEu, YT, debrmanit TG

Uninown 2460 31%) 2006(82%)  2630(88%) 556 (62%) P and P o
Year of muitiareg reststant 2008 2015 2015 2006 = * - o
tudesculosts treatment (3006-2012)  (2008-2015)  (2015-2016)  (2002-2008) e ¥ )
Inftiation, median (1QR) ey w18y .
Word Bank Income ciasstfication

Low and iow -midde 2421 30%) 130(3%) 15(4%) 152%)

Uppes-middie 3244 (4%) B85(92%) ZH6(97%) 799 (90%)

High 72 30%) 168 (4%) 96(3%) 72(8%)
Drug resistance profie of tubesculostst

863 (6 B(67%) 1921 (65%) 62174%)

without fuoroquinclone of

second- line injectable

restance

Multidrug resistant, 985 (13%) 301(8%) 255(3%) 46(5%)

fluoroquinclone susceptible

but with any secons ine

Injectabie resstance

Multidrug resstant, 809 (%) 0(6%) 2090%) 212%

fluvoroquincione reststant

but without ary second-line

Injectabie resstance

Extenshvely drog reststant, 1031 (13%) 718(19%) 564(19%) 154 (18%)

with both fleoroguincione

and any second-ine

Injectabie ressstance
Number of effective Group A drugs tsecs.

o 002 (TN 1201 (31%) S515(17%) 626 T%)

1 3929 (49%) 1800 (46%) 1629 (54%) v1{19%)

2 ormore 1096 (14%) 82(3%) 853(28%) 2903%)

and €

o1 744 (%) 615 (16%) 518 (17%) 97 (11%)

23 4276 (53%) 2428 (63%) 1963(65%) 465 (52%)

4 or more 07 38%) 840(22%) 56 (17%) 243

(Tadie 1 continues on next page)

HIV [2MEREEZZBE L4, 10 aOR (%, HIV ELEE 2K T 2.4
(95%CI : 2.0~2.9). HIV 51t ART FEfaf#E T 1.8 (1.5~2.2), HIV T
ART FEFEM X EBARHDOEE TIT 4.2 (3.0~5.9) Th-o7= (TF£),

20R for death foral 20R for deatn for 20R for death for HIV-positive
HIV- v v - HNV. r o ¥ ART or
HIV-negative patients ART vs HV-negative unknown ART™ vs HIV-negative
@5%a) patients (95% CI) patients (5% O)

Model 1t 242(202-289) 182(153-218) 422 (300-5593)

Model2t  217(186252) 161(17-1.91) 393(274564)

Modell§  221(183-247) 1469(1.41-201) 426(293-625)

Model 49 219(184262) 165(135-202) 409 (281-597)

ART therapy. 208-ad) ratio. * 153 patients fad an urknown ART status. *Fropensity score

matched forage sex, sie, yeag past useof apy and acid-tast bacil

e stats. EXactly matched m@nmwm
and fuorguinolone resistance. $Same 2s Model |, addng the numer of effectve GroupA drugs received In the
exacty matched procedure. §5ame s MoGe 1, 202ing the vse the total numBer of effective drugs received In the

exacty matched p 1 g the use the total the DUPA drugs and
of effective drogs 9P
r o —
Tatie 2. ART 18y )

P : J

HIV #4& D 5 H WHO Group A ®EFI D 1 SLLEOEH, LT MFLX, LVFX,
BDQ XX LZD OfE %, 3T Y X7 OFEREBIZIEDR > TWe (FR),
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20R (95% C1) for al 20R (95% C1) for 20 (95% 1) for
HiV.positive patients  HiV-positivepatients  HIV-positive patients
ONART not known to be on
ART"t
Number of effective GroupA drugs used:
0 1{ref) 1{ref) 1 {ref)

1 0.53(0-37-074) 050 (036-071) 070 (0.32-152)
2 or more 026 (018038 026 (018-038) 022(005-098)

Number of effective Group B and € drugs uses:

['S1 1 fref) 1 ref) 1 ref)

087 (065-115) 088 (0-64-120) 0& (030-151)
4.or more 072(046-112) 074(046-121) 052(021-129)
Moxifiaxacin or levoflacacin wse§
Not used of wed but 1 ref) 1 ref) 1 ref)
resstant
Used and sensithve 058 (045-075) 059 (045-077) 060(0-27-133)
Bedaguiiine and linezobd use§
Nesther uset 1 {ref) 1 {ref) 1 (ref)
Usad lineraild but not 087 (044-170) 095(050-179) NaY
bedaguiine
Used bedaquiine bet not 053 (0.38-074) 055 (0-40-0.77) 021(0:04-173)
Iinezaild
Used both inexolid and 034 (025-046) 034 (023-046) 046 (0-03-245)
bedaguiine

All estimates from random efiect modes, Mnomil Srmily and adusted 1or age, S, Ute,y &, past tuberasioss
treatment, e of drectly observ ed therngpy, pre-treatment a0k0- £ast bl smear status, Word Bank ncome
cRrmfiamion of countty where study was done, 3nd ART use Group A Srugs e becaquiling, maxifiocac,
levofioain, and Ingrolic. Group B dnags are dotarimine, cychoserine, o terindone. (roup C crugs are etramtutol
Pyrannamide, delarmanid, 3TN sSIeCtoMmyin, ethionamiae protionarmide and fra- aminasaliy ik aod.
ART-antiretroviral therapy a0R-adjusted odds ratio. NA-not applicable “The sime modekwere used but therewas
noadustment for ART use, because the HIV poputation was stratified by the use of not of ART therapy. 1Ths Includes
183 patients with unknownART stabus (Estimates for number of effective drugs in Croup A or Groups B and C
austed for each other in the same moded. Lise of ofionain, ciprofioescin, and gatifioxacnw ere included in Groups 8
and C §istimates for lates: generation Muoraguinciones, [INeroid, and becaguiinewere agusted for each other and
number of effective Crougs B and Cdrugs inthe sime model. §Only eight indviduals.

Tabie 3: wse of drugs and death among the HN- positive
population with multidrug resistant tuberculosts

R - ART K OVL Y Gah7e b3 oA IZ, MDR-TB @ HIV [GEEE DT
U ZATIRBIZIEN D, TS DIRFRIE~DT 72 A2 BRAalTRdO 65,

(3) HLHREF~DFEMERE L TOREHRER

<IN BT D HFEE >

BRFIL, BEMTE L TA VITEBRDOT 7 8 AN TH > 1o ERE T, Mtk

{6 TO MFLX BT 2 NER DT b D ZFEH LT,
HEIMZ BT D HAEEIZ-SU ) TiL, Goldman Cecil Medicine 27 edition (2024) | Harrison’s
Principle of Internal Medicine 22" edition (2025) K (% Oxford Textbook of Medicine 6™
edition (2020) @ 3 FZOWTC, BIEEFT OFIRAZ TR T 5, 26 T, WHO
Handbook [WHO operational handbook on tuberculosis, Module 4: treatment and care
(2025)) OHNEFHARHEIZEF DT, FEIBRICEIT D5 MFLX OfEH FIEE T T2 <,
HEEFHOTHLH Y. AARBEREBZONTLTEOTH D,

Goldman Cecil Medicine (2024) ({23£3CHk 26) Tld. INH fitM5EZ (2 %35 MFLX
MIX LVEX DWWz agie 4 /6 » HL P A MDR-TB 249 % MFLX XiZ
LVFX DWW nnaEie 15~21 # ALY 2y (01 5~7 » AL S Al 20t 4
Al . AR (XDR-TB) (2445 MFLX 287 9~12 s HL Y A2 (F)
Wa~6 » T THIL £O%AH]) BHEITSHLTHD,

Harrison’s Principle of Internal Medicine (2025) ({22£3Cik 27) TlX., MDR/RR-TB
([Z%9" % MFLX 33 LVEX O W na gt 18~20 » A ORML VA v (&R
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PALt: 15~17 » HL U AY), BDQ #&LesifsL v A (9~12 » A, ¥ 4~6
% A VX MFLX XX LVEX OW g &ie 7Hl L A V) D3EI S 41, MDR-TB (Z
%4 % BPaLM, BLMZ [COWTHEL SN TN D,

Oxford Textbook of Medicine (2020) ({EZE3CHR 28) TliX, MFLX & N LVFX D#f
H FQ 13 second-line A D TI3AZMENE < . MDR-TB 1B IC7% L TR RN
Fl & DRMMNBRSNTWS, MDR-TB (Z%9 5 FQ #&ielL ¥ A& LTI
“Bangladesh regimen” (2 X% 9 » A EHNER O EWIREREISBI SN TN D,
ZOXHC, BIEOHBETHEREN TS MDR-TBIEEL Y A L LT, BDQ
ZETe9~12 h ADEMEL Y A VU ingEIF b b,

1) Goldman Cecil Medicine 27™ edition (2024), pp.2031-2044. “299 Tuberculosis” (&

SECHR 26)

[FFIZBNT, LLTORHEDH D,

* Active Pulmonary Tuberculosis
A HRER% (DS-TB) 2% LTV 77X F > (RPT)., MFLX, INH
KONPZAIZ XD 4 » HiBHIZ, RFP, INH, PZA X O'EB 2L % 6 #» H
169 & [FARRIC BAF 7216k 27~ L 7=, (Dorman, SE et al., N Engl J Med
2021;384:1705-1708) = - - (Flg) « « - 58@LIGHEEHIZ I\ T LZD 600mg/
H. MFLX 400mg/H X% LVFX 750mg/H %, EB 220412 EB D1
B INH O SUIISIED 72 DI H TE RV R NBE ORE 4@
CCTORBIRIEICHNDEMEL WD,

*  Drug-Resistant Tuberculosis
INH D A% 5 MHPE ORI T RN R E S Aui UL S 5 BRI
TR BB % JE S 720, INH ORI TE D AZ B ot L T,
INH %2 H 1 L, MFLX X% LVEX (ZJEZMED & 5 A 1d MFLX 400mg/ H
IE LVFX 750mg/H Off O 5 - L& X1 2 . RFP, EB X () PZA %5
72 6 » HIEHE L 3% (Fregonese F et al., Lancet Respir Med 2018;6: 265-
275),
LAl EAEE (MDR-TB) 1%, 72 < &% INH L O'RFP IZMitEEH T 5
Ba L EF SN, MDR-TB BEfHEEO X F CIRE SN D, RBakShd,
BEENIRE S NRWEADT U M MEIAR 70D, HANZ M ERAIC
KO, BROKOLTHET DL Z LIERETH Y . ERIOFRE F CThE
PR O RIRT 15~21 5 H OB (5~7 » H B O{bini 2 5 Al
Z D% Ok Z 4 Al) 247 9 (Mok J et al., Lancet 2022;400:1522-1530,
Esmail A et al., Am J Respir Crit Care 2022;205:1214-1227) , [ERfiOf5E T
OO FEDZIK & LT, MFLX X% LVFX, BDQ. LZD. CFZ )} U
17tV (CS) Bdhb,
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2)

Harrison’s Principle of Internal Medicine 22" edition (2025), online version,
“Chapter 183: Tuberculosis”  ({23£3CHk 27)
[ #EIZB VT, DR-TBICBHT LU T OREHEDH 5,

B AN EREEZ (XDR-TB) 1% MDR-TB @ subset T, »7p< &L
INH, RFP. FQIl #|. } 1" second-line DIEHHE (AMK XiE SM) 1 #Z
*4 Bt & A FEFo, Pre-XDR-TB |Z, MDR-TB & XDR-TB @ H1[#]
EPECcH Y . FOL Al XX second-line VEHFE DWW I axt 4 2 Bz
23F% > TV %, XDR-TB }; O} pre-XDR-TB |2 %9~ % 155 1Z MDR-TB & [f
BRThH v JFAI BRI OMRIGRIMIE 15~24 » H TH Y , XDR-
TB DIRFEIZITHEMEDO XERMLETH D,

B ARG EE (XDR-TB) (Zxf 4 2 B MM 9~12 » A OfEEL ¥
A 0%, 7/l (MFLX, KM, TH, CFZ. &f& INH, PZA, EB) 2L %
4~6 H A1RIFE#% . 4 Al (MFLX, CFZ. PZA. EB) (2L % 5~6 » HiBE
T35 (NunnAJetal.,NEnglJMed2019:380:1201-1213, DuY etal.. Clin
Infect Dis 2020:71:1047), AE7c6 » ALY A& LT, BDQ [(400mg/H
2 R O 51412 200mg ¥ 3 [0] 24 B G (&FF 26 @& E5)]), 7
L h~=1F (200mg/H 26 HEFEA#E) KOLZD (1200mg/H 26 ¥ fH
05 BIWEREBLOLE T 600mg/ H ., B #EAH] . AR R E X
AR E DA 1% 300mg/ H IZJi&) (22T, MDR-TB & U XDR-TB
DIBEZBIT D BAFIRIBERPI RSN TN D,

Drug susceptibility testing (DST):

WHO (%, @M 7 DST %3 X COFGZRE X T 2 BITEOREHETLE
&7 LCH Y. RFP [it?ElZ MDR-TB ZKrOEN-NBERIETH S 7
O, TXTO FEZE (M. tuberculosis) DI BERKIZ % L C RFP (2D
WT D DST 2T 5 & ThHDH, RR-TB & A HLATZERIZIL, DST %
INH K (*F7- 5 second-line FUfti%3E (FFlZ FQ. VEHAD (25K L Tl
BT Z e, WYRIRRL VAV OBRICEETHD, + + » - - [ii]
WD Line Probe {EIC L 57 4 (LPA) O & EfEM:%2 58 L,
WHO (&, B DRI BRGER AR X ITE 8 SN TR Bk 2 A7
LA IIT D INH K OF RFP fiftEAsE H O 72 D LPA 2 HELE L Ty
Do ZAVHOHELEN | MO IEAIMTEDREE, K OSEAIMHE OB LD
BEIC BT 5. PEROEFBMEZHREN— 2D DST OXLEMLZHERT 5 6
DTIER, FEEDOT 7' a—F 23, FQ % ® second-line HLFERZEEIZ O
THER SN TWD, L=n-> T, WHO IZH/E, RR-TB X(X MDR-TB
DIMEEZW ST BE D DG D BEEIC 51T D FQ i second-line 34+

Nk B it O 72 iR H D 7= % second-line @ LPA % FEIRIEE -~
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—A@ DST LV &AL L THERE L TW 5,

TREATMENT

MR OBEMENMED THDH Z &6 second-line Fititzi D oM
I% DR-TB VEHIZ LM S devy, fEk, 20 b EANIAFRER T 7 e —
FCOEHERT =OICEEER T T A TN TN TE, ELD
MDR-TB |24 % WHO 5 A # 2 ATiE, 18~20 # H LT A HIERIZ
CWCRTET B3 0D HT IV —|ZHAIREE EH TE Y (Table 183-
3), IN—=T AZIF3 7 7 ZADHKHF (FQ D LVFX KT MFLX, A%

YUV EF/)VROLZD, T INFER )V ROBDQ) BNEEND,
TABLE 183-3 Groups of Drugs Recommended for Use in Longer MDR-TB Regimens and
Approach to the Design of a Longer Regimen for Adults and Children

GROUP DRUG

Group A: All three drugs should be included to ensure that at least four likely effective agents (including one from group B Levofloxacin or moxifloxacin

below) are started and at least three are included for the rest of treatment if bedaquiline is stopped

Bedagquiline
Linezolid
Group B: At least one of these drugs should always be included Clofazimine

Cycloserine orterizidone

Group C: Drugs to be used to complete the regimen and when drugs from groups A and B cannot be used® Ethambutol
Delamanid

Pyrazinamide
Imipenem-cilastatin or
meropenem

Amikacin (or streptomycin if
amikacin is not available)

Ethionamide or
prothionamide®

p-Aminosalicylic acid®

a: Kanamycin and capreomycin are not to be included in the longer regimen.

b: To be included only if bedaquiline, linezolid, clofazimine, or delamanid are not used, or if better options
are not possible.

Source: Adapted from the World Health Organization, 2022.

Drug -resistant TB

Isonizazid-resistant TB

e INH it (INH-R) /RFP EZ2VMEDEE OIRHIZIL, RFP, EB, PZA
KON LVFX @ 6 » HRDFREES RSN D, ZOFQ 25 LY
A 0, B SV EA T RFP IMEAPER S5 £ Tl
N_E TRV, Rl LY A TMDR-TB Zid > CTIRETHZ L &
EET 572D TH D, FQ RFEHIE PZA DR MHERER L FEhE Dm0 5
Db D, FQ FRIHN~DARME L FFIMME D 72 8512 FQ R IRFA /3 AE
=D EIZIE, RFP, EB XX PZA @ 6 5 H LY AV CIRIET
5o

« RR-, MDR-TB
RIT OB TIE, AT CIRELZ T EREO[EROT —% & v b
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DEREN T S, 00D BEVEZ (b b i 55 TURR B R 3R D pUAR 23 A
FIn b, FIFERERIZIZ, MDR-TB I[ZX3 25 9 » H OFEAEL
VA v LRI DOk S vz WHO-background LY A U & LR L 7
STREAM 27— 1 #klR, MK OMERTD WHO-background L 37 X /|2
B DLM X377 v AR LRt h 2 g U= KEEREEO S IIH
B 213, O DR-TB & IZBWT, O 3% (BDQ, 'L b
~=1NF, LZD) ® L A (BPaL) D% 72 % H &% L7 Nix-TB
B KON ZeNix 3B, BPaL &2 X — 2 & LIz L2 A U A EEEEKI D%t
FREE & il L7- TB-PRACTECAL #kBi, BECEFI OO 2 et L7z
NEXT &, BDQ % & e 4% N HiHE L o A o D FRBIAEAH H alis 12 B
TAHET 7V IDTar T AT —4% BDLLEXCfz @ 6 » HAefN L
U A RET L 7= BEAT-Tuberculosis 7. BLfx(or M)LCfzD ® 5 5
A BEDETHRENS 5 2D 9 y HLIP A et Lz
endTB iR H 5, TN HIHFROMIZESE, MDR-TB ¥, &
OV INH-R 237220 U < IE AR 72 RR-TB S ~ DI IZBE 3 % WHO
A RZ A4 2 update (2024) NAERIINL TN,
BIfE., MDR-/RR-TB IZ%I4 5 WHO OHESEHEEIL, UTFTD 47 70
—FThb,
(1) BDQ, 7L h~=FK, LZD (600mg) M UMFLX CHk S
L6 HERO VY AV
(2) BDQ, DLM}% TLZD (600mg) (2. LVFXX& U'CFZ% |3t
TH6H ARAL YA
(3) BDQEEHL R LI N ALY AL
@) BHENRT 70 —F FUOWHODHELE L 2 X AR SENEN /K
(Table 183-4) 29> T, iR AEHOE OO TIZH
AR BEES 2 B oLk~ A~

AROLV A VRBIEIIGE LVIRINE S0 Ad, ST EM
LY AR, FEROEIEE . BN ¥ — o osmik, iBEDIGE
FEDFEAIZ FED W TIEIR I LA,
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INITIAL PHASE CONTINUATION PHASE
INDICATION
DURATION, MONTHS DRUGS DURATION, MONTHS DRUGS
New drug-susceptible | 2 HRZEP - HRPC
pulmonary or
extrapulmonary® TB
cases
New drug-susceptible | 2 HPMZb.d 2 HPMb.d
pulmonary TB (12
years or older)
New non-severe® TB 2 HRZ(E)® - HR®
in children and
adolescents aged 3
months to 16 years
Pregnancy 2 HREf 7 HR
Intolerance to Z 2 HRE 7 HR
Relapses, treatment Tailored according to rapid drug susceptibility testing
default, failures
Resistance (or Throughout (6) RZELfx

intolerance) toH

MDR/RR-TB (see text Throughout (6) BPaLM8 for patients aged <14 years without previous exposure to B, L, and Pa.
for further details) Throughout (6) BDLLfxCfz for patients with no previous exposure to B, D, and L, including children, adolescents, and pregnant

TABLE 183-4 Recommended Antituberculosis Treatment Regimen

and breastfeeding women. Either Lfx and Cfz may be omitted depending on fluoroquinolone drug susceptibility testing. This

regimen may be used in place of 9-month or longer regimens described below.

Throughout (9) BLMZ or BLLfxCfzZ or BDLLfxZ for patients with no previous exposure to B, D, and L, and in whom resistance to
fluoroquinolones has been excluded. These regimens may be used in place of currently recommended longer (18-month)
regimens described below.

Alternatively: all-oral, B-containing, 9-month regimen: 4 months of B (used for up to 6 months), Lfx or M, Eto or Pto, E, Hh, Z, Cfz
followed by 5 months of Lfx or M, E, Z, Cfz for adults and children with no previous exposure to second-line treatment including
B, in whom resistance to fluoroquinolones has been excluded, and in the absence of extensive pulmonary TB or severe forms of
extrapulmonary TB.

In more complex forms of MDR/RR-TB (e.g., XDR-TB) longer (=18 months) individualized regimens need to be formulated as per
Table 183-3.

a: Except for TB of central nervous system, bone, or joint, for which longer therapy should be used.

b: All drugs should be given daily.

c: The American Thoracic Society, the Centers for Disease Control and Prevention, and the Infectious Diseases
Society of America suggest that a 2-month continuation phase could be used in HIV-seronegative patients with
sputum smear-negative and culture-negative TB.

d:Rifapentine is given at the daily dose of 1200 mg.

e: It is considered non-severe: TB of peripheral lymph nodes, intrathoracic lymph node without air obstruction,
uncomplicated pleural effusion, or paucibacillary, noncavitary disease confined to one lobe of the lungs and
without a miliary pattern.

f:The 6-month regimen with pyrazinamide can probably be used safely during pregnancy and is recommended by
the WHO and the International Union Against Tuberculosis and Lung Disease. If pyrazinamide is not included
in the initial treatment regimen, the minimal duration of therapy is 9 months.

g: Linezolid is given at the dosage of 600 mg daily. This regimen may be used without moxifloxacin in case of
documented resistance to fluoroquinolones.

Abbreviations: B, bedaquiline; Cfz, clofazimine; D, delamanid; E, ethambutol; Eto, ethionamide; H, isoniazid; Hh,
high-dose isoniazid (900 mg); L, linezolid; Lfx, levofloxacin, M, moxifloxacin, MDR/RR-TB, multidrug-

81



BEES ; IV-203

resistant and rifampin-resistant
tuberculosis; Pa, pretomanid; Pto, prothionamide; R, rifampin; WHO, World Health Organization; XDR-TB,
extensively drug-resistant tuberculosis; Z, pyrazinamide.

¢  Six-month, All-Oral, Bedaquiline, Pretomanid, Linezolid, and Moxifloxacin
(BPaLM) Regimen
T DEERER 3 4 (Nix-TB, Ze-Nix, TB-PRACTECAL) D#7=73
TET U ACHADE, 2022 4 WHO (3, MDR/RR-TB {Z5%f L THE
ROHETERE LV &, BDQ, Fi#ll=hrue A I XY —{LEHT L |k
~= K, LZD 600 mg/ H 2\ MFLX (BPaLM) ® 4 # CHikSh s L
VAVEEBRTRETHL EBE LT,
DLV A AL DIRFERINRITBELZ 90% TH Y . LZD DHEN
600mg/H & . JE4T L 7= Nix-TB gER D 1200mg/H LV {K< . HEFES
DB HFAD LTV D, IBEL Y AN MELX 285570, fho 3
FIDFI LT B0 MM+ _&E 212, FQ 1Tk 5 DST IXIRIEBHAA
RRICHEMET RETH D, RLPA NI TORFICHREIND,
(1) MDR/RR-TBUT#BZAIMETBDORITELRE (pre-XDR-TB) T
145 Eo B . HIVAPRRIIZ L 5720
(2) ZERIREEE. HAXARARASAZ K OVE B S ft B 2 bR < 3T OFE
B
(3) BDQ, 7'V hb~= KEULZDDIREREN 2, L L im
H UL EOURGEREDS VR (R M R CTE DR Y |
BE D Al H riﬁ%of?ba%ﬁ“é)
ek, MR SOIRAF OLMEICB W TIX, 7V hv= Roretk
T 2T VA ARRELETH LD, BETRETR,
*  Six-Month regimen, all-oral (BDLL{xC{z)
(LVFX |23 2RO A D=, RICETITEKT D)
e 9-Month, All-Oral MDR-TB Regimens
FED 6 y HLV A RE— « F IRRIKE R H XX TH L2, FQ Mk
2372 <. BDQ. DLM K () LZD DBRFREEN 72y CUFBRZEIAR 1 5 AR
i) MDR/RR-TB f#H TiZ,. BDQ &9 w AERKROL A D, KV
EWO18 h HU P A ANTHT DIESHEDR RSN TVD, 9 ALV A D
HERRICRE T 2 BRI T LB TH S,
(1) BDQ, LZD, MFLX} (’'PZA (BLMZ)
(2) BDQ. LZD. LVFX. CFZXUPZA (BLLfxCfzZ)
(3) BDQ. DLM, LZD, LVFX};T'PZA (BDLLfxZ)
F 7o EMHEMASEE XTI EE RSOV TH 722 < | second-line %E
7 (BDQ. FQ. TH. LZD } TN CFZ) OBRFEREZ 22 E 1 5 H RO -
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FH(BEZED B CTX LR  IBEEOAREER H > THIRT D) Tl

BDQ #E e 2RO LV AT, JVEMD IS y ALY AL KD UL

AEH S TEW,

M7 7V hOBETa T 5T —% Tk, BDQ 6 » A5 %, LVFX i

MFLX OV ¢4, TH, EB, PZA, =& INH (10~15mg/kg/H) KX T CFZ

D 4~6 H HMEG & HICABG L, £ D% O LVFEX (XL MFLX), CFZ,

PZA X, ONEB @O 5 » A GT 5LV A N, (EROEFEL GTetEnE L

ALY BEMES, BHREFA RSN TND

INHD LY AL, TH % LZD 600mg/ H | %%@xé ENTEDLGE.

R DM T TRL/DRICBWTHEHLTEY, 9 s ALY A LD

%%m 1L, B TOREEBFEIZBV T DST I X 5 HANMMEDO R HIZSNET
% (FFIZ RFP OV FQ RFLHHE) .

* LONGER MDR-TB REGIMEN

MDR/RR-TB (Z1Z, LW EHMO LA e BT WV D, ik
AKX OVNE O MDR-TB IZKFT DRIV A AZEIL T, WHO HEHE
D HEANME NN TR N ¥ A VR FEH1EIEER 183-3 D EEBY TH
BHo LIAAFAEERIBY, IN—T ADIKFTITLE, I—7F
BDO1AILLEZED T, BMEEZIIGFTE 2 4 AL EOIEK|CTHER
L.BDQ ZHIETS55ATH-oTH 3AILL ESHRGECE D L 51T
Ho ZNV—T A FHD 1 I 2 FIBEHTE WS, JV—T7B
AN O 2K H 2B D, ZV—TF A T 7 )V—7F B DK% HE
BEBVIHEHATERWGEAS, Z—7C HHEZBMLTLY A
R ESE D, BV A AZE, #07 LVEX X3 MFLX, BDQ &
O LZD 235, 7N—7 AFANTBMTE 57 10—7 B HAlD
BRI E LT, CFZ &£ CS (UTERIZT VY RY) O 29055,
T N—7 CHANL, 71— A KB OIAINHEH TERWGED
R & B 23, DST, £HITEIT DA L~ BF ORHER
JE, K OVBER 72 RHE U F M DWW GRIRT 5,
HEHE KM RO T LA~ A i, hosF2REL LE-E#ML
DAL LT, IBERKDRETHEO Y AT PNENT LRSS
NTEY, LIYANTHEDHIZ TR, AMK (XL SM (SM LL
ST 7Y ay RERBATTER2WER) T, S EN RS,
BUWERA DR ICER SN TWAERY | 183l EOBETHEALTH
X, TH (X7 meF47+3I F) KO PAS Offi X, BDQ, LZD,
CFZ KO DLM M &3 TV R VRIS TRE & #U. clavulanic acid
IXE O DHRE TRV, BEMFITRIS 18~20 » AR #ELE SN D
2, BEORISIE CTIRET D, JFATE LT, KRt 15~
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3)

Oxford Textbook of Medicine 6" edition (2020), on-line version, “8.6.26
Tuberculosis”  ({EZE3CHR 28)
[FFIZBNWT, UTOREND D,

17 » HEOEEMBE SRR S5, KIROBFIE 6~7 » H kil
BIEZZ T HRETHDH, MDR-TB BEADIRE CEE T N EHE
FIEHE LT, FICEBEOEFZEMERT 52 &L TCoReEM L /D)
MERH 5,

o BEOHELFEEEIC, 2 TDOMDRTB LY AL T, 1BET S
BADOFRERGEZHLXETHY | HiiEOLXEEE=2Y L F
DHERE SN 5, QT BIFRIEE & 42 = 4 vl HerEDs & % 355 (BDQ, DLM,
CFZ. FQ) #ZixH3 % BFITIE, 1B, LK OVEE I D IR
L CLDEMBEEAS EML HBEBICE=F) VT REThD, QTc M
f@28 500ms DO BE . T LEEREIROBEEREO H 5 BEITIE.
NS OEF ARG NE TIEARV, AMK IRFBEE T, KT
OFRMR OO, EMNRBENRELZITORETHD, 1Y
T4 TRZDOMDOIIERIT, BEDNRRE TR LW & OBEEd 5
IxT—BhEhsn,

XDR-TB % & oM 7295 0 MDR-TB 2% 5 LI A Dgkitid,
Table 183-3 {24 &N S V72 JRANC [FERICHEV Y, A0 & AT 155
TE LA ZEIRT 5, BIEMEICBWT, 2O &) REFITHT
2 a2 ie ke (R0 DST, A 30723 A 05 B 2 A5 o
BB ER L O ik 7o 85, BH OMEFENE=2 U 7 Ed
REBEYFR— ) 1T BREEA IS 57200 T < RO ATHE
MEED, HEEEECTE DI ENRINTVD, (LI, A,

Treatment:

HENRZMERERZ (DS-TB) - INH & RFP (RUMR#ID 8 BRI Db
faiZH) OOFRIEL. MO THITH L, BRKITET 1 H 1ETHD
N, 2 EIOHEECTHLEMAETH D, IREETFOLELRERT U R
A LEDRED T2 6D D FE T DIRFIEIT, EEBIEIRTE & EE N &R G 5E O
Mo 25CTHhs, BIIEOBEMOIRILFRIEL, R & PR R RS
ZrRE. 6 » AT Z b2 b T, Fibk & PR R OIRIEIZIX
12 % A %# %9 %, Second-line ®FHMF 8RRV FTEPEN TRV, A
FLICLWE WS G H Y HANMMEREZ (DR-TB) RIS ICFE L
TELIRNETH D,

AN TEASEZ (DR-TB) - HANMMERE OGRS THE | o3
FIMEE) R OMEZh 2 y6 . (CREY7e . XL THRATIBED & 5 | SEA it
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PE) 1T & 2 AN E ORI DM HIZ K> T, Z OBEKZREBENFEA T
%, ZHIMEREE: (MDR-TB) (X, 72 < &% RFP & INH ~Dfitths &
HILLEREND, 70 »ELETERE STV D BEAGHIERE

(XDR-TB) iF, ZAIMPEICIN X TFQ &7 &b 1 HID second-line {E
HWIE (WAL A~A v AMK T KM) ICHERH 5 2 & LEFRSH
%, DR-TB OB T VAW B @M CHITICED U A7 BEND.
TR MENEHET I ERNH D,

e Treatment of active tuberculosis

* Antituberculosis drug
PUAEEZ 3K first-line & second-line (20 ¥E S5, first-line %1%
JRK ANFARE T, M OIRIEIZ H ERICEH STV 525, second-
line DHANI—MRIGNHDMEL | B E < AFLIZ W, Bt &
L C. MFLX X2 LVFX 2 DO #1# FQ IX. M.tuberculosis |k 21
iEDN DD, L Lps b, FEHEIRIEA~D MFLX OIEINC K 5.
AE IR A O FEHE 1I3R STV 220, second-line @ #K1%, DR-TB
DIRFRIEH SN D,

*  Treatment of multidrug-resistant tuberculosis
DR-TB AB# 1, M OBEMEIC L > TEF SN S5 & THDH, MDR-

B (ZX] L CEIRAYARIGIR ATV, B2 X 5 721213, first-line &

D HEME BN EV. XMW T O RED S D second-line D
WHZ GO HREAEHAT A2 EN D D, TF, 7 FEObUGEE
HIZL Db D “Bangladesh regimen” (2K 5 9 » HEEIEEIZ K
% MDR-TB IZ%9 % mVIBRIEE AR SN TN D,

WHO operational handbook on tuberculosis, Module 4: treatment and care (2025)
(WHO "> R 7y 7 (33K 4) )

() AFIZOWTIT, FIGRL VA BT D MFLX OflTE - l&E, LY A K
OMFHEEA OBIRF AR D IF M A LT 5, HERRNZA (Recommendation) <8 B 5
I (Remarks) (Z2OWTIE, 5 (4) ERUTHMBFEOBIRA A KT A o ~DFEHER
Bl O WHO A RZ7A 2 (2025) 2O &,

3. Key considerations in DR-TB treatment

3.4 Regimen options in the treatment of DR-TB

MDR/RR-TB HHZIE, BIED WHO A KT A NS EHDO LT R
YIMERTRETH D, 1RIFEL VA OBRRICEE L 5 2 5 ERERIZIT,
FANMPEZ 0 7 7 A v PR~ OBEOURTE, BH ORI, RIESEM
FHOEANMNET v 7 7 A v, BEOFE VB, HIRRIL, € L TREEIR
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BOHIPE & JHTE (RS IisMNERZ D>, PR (CNS) IR )RR ML,
o) EnFEFons, —ic, LoEHET, Lo EeT, BEERN
<. KOMRRIGRL A B IFEND,

TET U ANLIL, EERE (SoC). TR0 H 95 AU oL A Lk

8L C, RONT U RZBZELL L VEMOBEMR L VA ICHERTH

HTENTEREND, LALLM G, filigh DR-TB OEAER & #EE 2 M S 1

e, EFEEM EHE SN OGS (B PR R E XL R

RA~OFFE LD A IRET 70 —F IR S E 7B 1 K SRR

N MLE L B 558 0805, T DEFITIE, KV EHoOLI A

ABRIEH, & L CHIEMRREEN H D800, MikiKBEIM 2 m@iEad 5,

AN EFES VTV L HANOBIMIFHNE L 72D Z L35, LI A

Y OEPUT, B IEERREASGOND LD MOBEFHEOFTEH, A

FORGARARIE & R DOBREOREE 126 U CTHEEICEIE T 2 ME RN H 5,

TREMA OB IXBEE SN, ZOoNoFEnH s FlziE, 7+a—

7 v 7 OMEETESR (Losstofollowup : LTFU) DV A 7K, HE&. FKE

BERNER S AT LOAMBR, EREE L REICLIDA ML ADFR/IME),

FIAFREZBPEOHF TIL, 9 » AL 18~20 h HDL IV A L LD H 6 %

HULPAUIN, 18~20 v HL AL XL 93 ALY AURHEEND,

e BDQ, 7YV h~=F, LZD, MFLXTH#i S 564 JBPaLML 2 X
v (6 Bdg-Pa-Lzd-Mfx) &, ARAMK OM4LL EOFENHERE S
LR ETH Y . MDR/RR-TBF 72 [ZXDR-TBDHiEEMED  (pre-XDR-
TB) HBFICHERE SN D, FQHMEA AR 70 B 1, AV MR A
(DST) D#EREZFFOFE TOMIZ, BPaLM CIREZ M TX 5, 1R
P BR LGRS LB 4614 ICFQIYE D SR S 72356 (pre-XDR-TB) 13,
MFLX % [®4F L7-BPaL L ¥ A > CipE 2 MG X IS CXx 5, T
X, MENEIES L, O8N H D AHEED & 2 A 2 FHT 5
ZLICHEBRLAEREERREFTE R WO THS, BPALML U A D
EEMERDIGI ] 13 da6 0 H (261 TH S5, BPaLIZ&E9» H (39
HE) FTHERRETHD, ZORFEEIL Mtk 2sht
7. B XOHHAPRECR R EZ, BB, FEEtE CGERit) w4
B IR COMiFMEZEOBZIHE L T\ 5, HIVIEEREOFEIZ LS
T ZORKIEITEHAFRECTH D, RPIFHEE S e,

*  The 6-month BDLLfXC regimen (6 Bdq-Dim-Lzd-Lfx-Cfz) (Fl#{4& HE)

MDR/RR-TB TFQIitEA A S D BE TIZAEIEI » HL U A (BLMZ,
BLLfxCZ, BDLLfxZ) MMEAFGETH Y BE, 18 p AL A L b #E
"INb, 26D LY A Tlid. BDQ IZh1 2 T LVFX/MFLX, LZD. CFZ,
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DLM. PZA VO, ARSI A TH D, ANE 14 RO FE

B, AR AT O EICER LT KW, UTOSRIRERS S,

e BLMZIE, #BESNDEIEI N ALV AL OE -EIRTHY | fEFE~
DEBD/NT L ZAOELE T, BLLIXCZ L BDLLIXZDO W Lk Y i
FLV, F2 RAOEHEN W, AEHSE (AE) 00w, H
EEBEHDONT VAR TV S, MOFT X TOHWERECTER
TWo, HHWIFFRFET LS/, BLMZIE, BDQ, LZD,
MFLX M O'PZA THERR S 5,

e BLLfCZL Y A BDLLXZL P * > (GL#&ms)

FEWTHOBREES A TE2R2WSEEIE, TH I LZD 25058 =

—va  EERMIT D WERIOHERE ) hy AL VA BREA T a v b b,

e 9B HL Y AL (4~6 Bdq(6 m)-Lfx/Mfx-Cfz-Z-E-Hh-Eto X i%Lzd(2 m) /
5 Lfx/Mfx-Cfz-Z-E) : 5 L A 1%, MDR/RR-TB CTFQIH A B
AN TV L BFIHEHABETH D, LIRS T, b LI A
DOBAMERNC, JBIERDST~DT J Y ANRMECTH D, 9 ALV A
I XAFH (extensive) FEifZHEIZITE L TE LT, HED L OYZA
P OLMIIFILZDZ G NN == g VORZRBMEHAFRETH D, 9
y HERO LY A 13, BDQ (64 ARMM#EM) 12, LVFX/MFLX,
TH., EB. INH (B E). PZA. CFZ (4 A, 4» At LWEREER
EARGEOSG X6 s HE TR AIRE) Z#0FH L, Z0O%,
LVFX/MFLX. CFZ. EB. PZA (5% HR) ##53%, THIZ. LZD
D2 H ARG CRETX 5,

BDROIEFEEO VTN FATTERWE AT, S FEE LT FHiliks

NEEHL A V28T 5,

o XYV EHOFERUEL AL A8H AULE) : THHEDOLT A IE, 6
B AXFIH AV A DS LB, HOIWEFENRL LT A
[ R UG 2 03> [-MDR/RR-TBIRE ISR & e b, Fiz,
XDR-TB X FHFEAIRIHEDEF I HHEHEN D, ZNHDL T A
. EANME 7 2 7 7 £ )L, second-line A D& R FE. 1BEE,
B O R OFHEIC SO TRk S D, LY A IE18 % H
ML EfSe S, B TFEE L TIiES T b b,

LY A ORI & BRI TEE T X EFERT FE (Table 2.3.1) KOVFX

(Fig.2.3.1) #ZMDZ &,
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Table 2.3.1. Regimen options and factors to be considered for selection of treatment regimens for patients with MDR/RR-TB

MDR/RR-TB Extensive Extra- Pregnant &
o MDR/RR-TB eg <
Regimen FQUsusceptible FQ susceptibility Pre-XDR-TB XDR-TB  pulmonary pulmonary Age]l:low breastfeeding
ept not known TB disease TB woman
6-month regimens
BPaLM/BPaL BPaLM BPaLM BPaL No No
No Yes Yes'!
BDLLfxC/BDLLfx/BDLC BDLLfx BDLLfxC BDLC Yes Yes
9-month regimens
BLMZ
BLLfxCZ Yes No No No Yes Yes! Yes Yes
BDLLfxZ
M CRTE hin &
x-Cfz-Z-E-Hh-Eto 1 3
or Lzd g, / 5Lfx/ Yes No No No No Yes Yes Yes
Mfx-Cfz-Z-E)
Longer regimens
Indhvidualized NG NG No? Yes No NG’ No? No?

18-month regimen

Additional factors

to be considered if
several regimens are
possible

«Patient’s age and preferences
«Disease extent and localization

«Drug intolerance or adverse events
«Treatment history, previous exposure to regimen component drugs, or likelihood of drug effectiveness
Access to and price of the regimen component drugs

«Pill burden

* except for CNS TB, osteoartiaular TB & disseminated TB with multi-organ involvement.

2 should not be used unless shorter regimen options are not available,

* Only Lzd variation: 4-6 Bdq(6 m)-Li/Mfx-Cfz-Z-E-Hh- Lzd(2 m) / 5 LfxMfx-Cfz-Z-E).

Fig. 2.3.1. Regimen options for MDR/RR-TB treatment

6-month regimen -
(MDR/RR-TB and p

in patients (aged

=14 years) with
MDR/RR-TB who have
not had previous
exposure to
bedagquiline,
pretomnanid and
linezolid (defined as
>1 month exposure).

« This regimen may be
used without
moxifloxacin (BPaL) in
the case of
documented
resistance to
fluoroquinolones
{in patients with
pre=XDR-TB).

+ DSTto
fluoroquinolones is
strongly encouraged,
but DST should not
delay treatment
initiation.

Cannot be used
during pregnancy.

People with all forms
of extrapulmonary TB
except for TB
involving the CNS,
osteoarticular, or
disseminated forms of
TB with multi-organ
involvement.

(MDR/RR-TB

+ People with Modified 9-month
MDR/RR-TB or (MDR/RR-TB)
pre-XDR-TB.

+ People with ) 9-month
MDR/RR-TBandless ~ * Peoplewith (MDR/RR-TE)
than one month of MDR/RR-TB and
previous exposure to without resistance to

fl oy
Boflacailing lnesstia q
TS .« 2 f li i
delaman.od. or + People with (62‘: rr:‘x:)sc:nh::zo d|
clofazimine. diagnosed pulmonary as an alternative to

+ People with T8, including 4 months of
diagnosed pul , adolescents, ethionamide.

78, including fLHIV;pm;nant and .

children, adolescents, g L ::s';con Al -
PLHIV, pregnant and + People with extensive treatment (including
breastfeeding women. TB disease and all bedaquiline)

People with all forms
of extrapulmonary T8
except for TB
involving the CNS,
osteoarticular, or
disseminated forms of
TB with multi=organ
involvement.

onth

>

forms of

extrapulmonary TB + no fluoroquinolone
except for TB resistance and
involvin; the CNS, + noextensive
osteoarticular, or pulmonary TB disease
dmefnmatet! forms of or severe
B with multi=organ extrapulmonary TB.
involvement.

. + rapid DST for ruling
People with out fluoroquinolone
MDR/RR-TB and less resistance is required.
than one month of -
previous exposure to + canbeused in all age
bedaquiline, L
fluoroguinolones, + regimen with linezolid
linezolid, and can be used in
clofazimine pregnant women

month

MDR/RR-TB: multidrug-resistant or rifampicin-resistant tuberculosis.

18-month -
longer regimens,
individualized,
mostly in XDR-TB)

Last resort regimen
Those who failed or
not eligible for two
shorter regimens
XDR-TB patients

Individualized based
on current
recommendations

18-month

88




BEEHS ; IV-203

4. Treatment of DR-TB using 6-month regimens

4.1 The 6-month bedaquiline, pretomanid, linezolid and moxifloxacin
(BPaLLM) regimen

4.1.2 Composition, dosing and duration of the regimen

Composition

BPaLM L ¥ A id, BDQ, 'L h~=1F, LZD &K TN MFLX @ 4 A THAK
S4L, BPal L ¥ A 0% FQ Mt PEAMHERR S 7o B 1 I MFLX A Fr< 3
THE S D,

Dosing

BPaLM/BPal. L' ¥ A 28155 BDQ, 7'V h~= R}, LZD ®HE&ZLA
LThd, BDQ TG T ~/IZHE- T, 400mg 1 H 1 [0] 2 EEEEHZIC
200mg M 3 A G595, + -« 7L h~==FK|{Z200mg % 1 H 1[5, LZD
12 600mg Z 1 H 18], BPaLM L'~ A > CT® MFLX (£ 400mg % 1 H 1 [A]
#5425 (FH),

Table 2.4.1. Dosing of component drugs for adults and adolescents (aged
>14 years) for BPaLM and BPalL

Drug Dose
Bedaquiline (100 mg tablet) 400 mg once daily for 2 weeks, then 200 mg three times per
week afterwards
OR
200 mg daily for 8 weeks, then 100 mg daily afterwards
Pretomanid (200 mg tablet) 200 mg once daily
Linezolid (600 mg tablet) 600 mg once daily
Moxifloxacin (400 mg tablet) 400 mg once daily

BPaLM: bedaquiline, pretomanid, linezolid and moxifloxacin.

Duration

Guideline Development Group (GDG) i Tld, BPaLM & BPaL L' A D
BRI D DO 27208 3385 wam S 7z, £ TB-PRACTECAL &
Bk & ZeNix iR CHREI SN/ D TH LD, BPaLM L A NI T 0 7T 4
IBEICEAT DT 6 v H (26 AH]) ZHEMERREMIME T2 L%, /XX
UAES L= 10N

5. Treatment of drug-resistant TB using 9-month regimens
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Table 2.5.1. Overview of 9-month regimens

Core Variable/
Regimen Duration Drugs Additional Key Features
(months)  Drugs (months)
Modified  9BLMZ 9months B, LM, Z - All-oral
9-month regimen for
regimens fluoroquinolone-
(4-5 drugs) susceptible
MDR/RR-TB.
9BLLfxCZ B L L Z C All-oral
regimen for
fluoroquinolone-
susceptible
MDR/RR-TB.
9BLLfxDZ B, Ufx, Z D All-oral
regimen for
fluorogquinolone-
susceptible
MDR/RR-TB.
9-month Ethionamide 9-11 B (6), Eto (4-6), L ) All-oral
regimen variation months Lix/M regimen for
(7 drugs i il fluoroquinolone-
9s) 46 B%Gm, Lfx/ (9-11), suscegtible
M-C-Z-E-Hh- Z (9-11)
Eto / h MDR/RR-TB.
5 Lfx/M-C-Z-E C(9-11), Ethionamide
Linezolid E (9-11), and linezolid are
used for specific
variation Hh (4-6) durations;pe
4-6 B,,-Lfx/ duration depends
M—C—%— -Hh- on treatment
Lom/ response at
5 LfxM-C-Z-E month 4.

B: bedaquiline; C: clofazimine; D: delamanid; E: ethambutol; Eto: ethionamide; Hh: high-dose isoniazid; L: linezolid; Lfx: levofloxacin;
M: moxifloxacin; Z: pyrazinamide.

5.1 The 9-month all-oral regimen for MDR/RR-TB
5.1.2 Composition, dosing and duration of the regimen

Ethionamide variation

LOAILTO XL IZEK SN D,

4-6 B ,,-Lfx/M-C-Z-E-Hh-Eto / 5 Lfx/M-C-Z-E
Initial phase: 4-6 B ,,-Lfx/M-C-Z-E-Hh-Eto
Continuation phase: 5 Lfx/M-C-Z-E

B: bedaquiline; C: clofazimine; D: delamanid; E: ethambutol; Eto: ethionamide; Hh: high-dose isoniazid; L: linezolid; Lfx: levofloxacin;
M: maoxifloxacin; Z: pyrazinamide.

Linezolid variation

VUANIUTO XS ICER SN D,

4-6 Big L py-LfX/M-C-Z-E-Hh / 5 Lfx/M-C-Z-E
Initial phase: 4-6 B ,-L; -LfX/M-C-Z-E-Hh
Continuation phase: 5 Lfx/M-C-Z-E

B: bedaquiline; C: clofazimine; D: delamanid; E: ethambutol; Eto: ethionamide; Hh: high-dose isoniazid; L: linezolid; Lfx: levofloxacin;
M: moxifloxacin; Z: pyrazinamide.

Choice of fluoroquinolone

90



BEEHS ; IV-203

FQ ™&ERIZEI L Tid, MDR/RR-TB DIEHEIZ IV T LVEX M O MFLX ([A]
FEOAER RSN TWDIED, Wb 9 p HERRO LI A Tl AT
BETH D, LVEX (FARAEAAZ VA, MFLX IdE W QT [MMEIEE U 2 7 %1
D7D IVFEX D END Z ENE, 9 W HBRRO LYV X TIHEES T
FREICBWT, BMAMICERRZREHEO QT MIRIEE ORI
Thd, LoLians, LEthoMmofERE 243 5% 0 BE Y]
MUV AUERETDHEICIE, FVEHOL Y AT QT IEEEHEZAT
LAl (BDQ, CFZ) Z{fH L725aOMIMEHZZE T 2 MERH D,

5.2 The modified 9-month regimens for MDR/RR-TB
3ODVLYAEITNTEWAERMEZ R L, 104 3 H OR%EMERIZ. BLMZ
THE D 89% (95%CI: 82~94), BLLfXCZ T 89% (95%CI: 81~94), BDLLfxZ
T 85% (78~91%) CRIFERTH -, BEIE9 » HL Y AL Tld. BLMZ
IZ BLLfxCZ £ W % . BLLfxCZ ¥ BDLLfxZ LV H#5E S %5, WHO-
GDG &, AzhtE, HEZREPH, B R, N, S, FEBL AT RErE
EWVNVY 6 ODWRIEIRIED NNT L RTHANWT 3 LU A DL ek b
iz, 2TV ZAOFHMELTEBI L Y A ~DHIENZFES X 3 OOHESE
VOADT X T ERER LI, T 7 OMMIE, RO L D IZEL)
b,
e BLMZIFBLLXCZK O'BDLLXZ X Y H4FF Ly,
- BLMZI%, BLLfXCZEBDLLEZDW AL & IR L T, i~
DEEBONT L ADETHELWVWEAOND,
- BLMZIZa A b EREOEHEN R HIKL, MOFT X TORER
ETHHFE LY, HDIWVIFRE LA LN,
- LER-oT, BIMZIF3L VAV TIRBIFF LWV E RSN T,
(BLLfxCZ & BDLLfXZ O L2 B4 2% sodi i34 mg)

5.2.2 Composition, dosing and duration of the regimen
Table 2.5.2. The composition of the three modified 9-month regimens

Three-letter drug

Regimen name abbreviations

Composition with full drug names

BLMZ 9Bdq-Lzd-Mfx-PZA Bedaquiline-linezolid-moxifloxacin-pyrazinamide

BLLfxCZ 9Bdg-Lzd-Lfx-Cfz-PZA  Bedaquiline-linezolid-levofloxacin-clofazimine-
pyrazinamide

BDLLfxZ 9Bdg-Dim-Lzd-Lfx-PZA  Bedaquiline-delamanid-linezolid-levofloxacin-
pyrazinamide

6. Treatment of drug-resistant TB using longer regimens

6.2.1 Choice of components for the longer MDR-TB regimens
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6.2.2 Medicines used in longer MDR-TB treatment regimens

(F) o2k
WRREZNTWDHDT, KRIET]

BB, 6HHLIALKD Y y ALY ALY
DML+ &L Annex 4 @ “Dosing of medicines used in TB regimens, adults
and children” Zfft & L T\ % DT, Annex4 ® MFLX T4 7 %

TREH A BT D,

H T, WHO A1 K74 > (2025) OHELENZ & [RIERDOFE

IZBW T, MFLX % & te45 55

% . Annex 1. Tuberculosis medicine information sheets ® MFLX DIH & 3t

T WTHIZBWTH, RAREEREIC
400mg/ H 7

URENTWA,

Annex 1. Tuberculosis medicine information sheets

Moxifloxacin (M or Mfx)

Moxifloxacin (M or Mfx)
Drug dass: fluoroquinolone

Activity against
M. tuberculosis,
mechanism

of action and
metabolism

Target: Inner M. tuberculosis metabolism. A third-generation
fluoroquinolone (the other is levofloxacin), which inhibits enzymes that
are crucial for bacterial DNA replication. In M. tuberculosis it appears that
DNA gyrase is the sole topoisomerase targeted.

DNA gyrase is a tetrameric A,B, protein (two A subunits and two B
subunits). Inhibiting DNA gyrase (in any subunit) results in blockade of
DNA replication, inhibiting cell division and resulting in cell death of
replicative and nonreplicative M. tuberculosis.

The particular antimycobacterial activity of the third-generation
fluoroquinolones depends on their molecule affinity to target

enzymes and efflux pumps, and the naturally low permeability of the

M. tuberculosis cell wall.

Activity: Moxiflaxacin is considered both highly bactericidal (it has
excellent early bactericidal activity) and highly sterilizing. Based on in

vitro data, maxifloxacin anti-TB activity is higher than the other current
fluoroquinolones.

Half-life and exaretion: The half-life of moxifloxacin is 11.5-15.3 hours. It
is mainly metabolized via glucuronide and sulfate conjugation, and 45% is
excreted as the unchanged drug in urine and faeces.

Cross-resistance

In general, there is a class effect of cross-resistance among
fluoroquinolones in vitro. Data suggest that levofloxacin and moxifloxacin

may continue to demonstrate some activity, even against strains that have

in vitro resistance to second-generation fluoroquinolones. The pattern
of resistance or susceptibility to particular fluoroquinolones depends on
spedific point mutations, which is the subject of ongoing research.

Dose

* Adults: 400 mg daily (oral or IV). High dose is 600-800 mg daily,
depending on weight band.

« Children: See the handbook Annex 4 for weight bands.
* Renal failure or dialysis: No dose adjustment is required.

See the handbook Annex 4 for weight-based dosing in children and
adults.

Administration

Oral.

Formulation and
preparation

100 mg dispersible tablet (poor palatability; taste-masking studies are
ongoing).

400 mg film-coated tablet. Crushing and dissolving film-coated tablets
(400 mg) in 10 mL of water may facilitate administration in younger
children or those who cannot swallow tablets whole; also, it avoids
fractioning solid formulations, although bioavailability of the dissolved,
crushed adult tablets is uncertain (dispersible tablets are preferred).

Storage

Should be stored below 30 °C, protected from light. Dispersible tablets
should be stored in a dry place.

BT 5 MFLX OHEREH&E S LT,

S (A4.2)

W2
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Oral absorption Has good oral absorption (90% bioavailable). It should be administered at
least 4 hours before or 8 hours after antacids or other medications (e.g.
iron, magnesium, calcium, zinc, vitamins and sucralfate), because they
may interfere with absorption.

CSF penetration In general, fluoroquinolones achieve an effective concentration in the
brain and meninges.

Moxifloxacin has good penetration in animal model studies and humans
with TB meningitis, reaching high concentrations in the CSF in the
presence and absence of meningeal inflammation. It has been used
successfully in TB meningitis.

Special Use during pregnancy or breastfeeding: Associated with arthropathy
circumstances in canine models. there are multiple case reports of fluoroquinolones
being used in humans safely during pregnancy and breastfeeding.

Use in renal disease: Excretion is unchanged during renal failure; there
are no data on the effect of dialysis.

Use in hepatic disease: Moxifloxacin is rarely associated with
hepatotoxicity, but should be used with caution. No dose adjustment is
required for mild-to-moderate liver disease.

Marfan syndrome, Ehlers-Danlos syndrome or steroids use: In these
situations, there is increased risk of tendon or aorta lesions.

Diabetes: Increased risk of hypoglycaemia.

Long QT syndrome (in the patient or a family member),
hypokalaemia, malnutrition, hypothyroidism in patients aged >60
years or taking multiple QT prolonging drugs: Increased risk of QTc
prolongation.

Adverse reactions ~ Overall tolerance: Generally well tolerated, with a low potential for acute
toxicity
Common: Diarrhoea, nausea and bloating, and arthralgia.

Occasional: QTc interval prolongation (it is considered the most
QTc-prolonging of the fluoroquinolones, causing an estimated QTc
increase of 10-20 msec). Headache and dizziness. All third-generation
fluoroquinolones may cause dysglycaemia. Tendon rupture, especially
Achilles tendon.

Uncommon: Peripheral neuropathy; mood or behaviour changes;
insomnia; disturbances in mental abilities; aortic aneurysm rupture, and
aortic dissection in patients with Marfans.

Contraindications  Fluoroquinolone intolerance.

Use with caution in situations that may increase QT interval:

Patients aged >60 years, heart failure, long QT syndrome, history of

TdP hypokalaemia, untreated hypothyroidism, low BML HIV infection,
concomitant use of other QT prolonging drugs. Any syncopal event (e.g.
fainting) or palpitations should prompt an immediate medical evaluation
and ECG. In several retrospective cohort studies on the incidence of

QTc prolongation and cardiac events, the increase was modest and no
arrhythmias or related deaths were reported, even with co-administration
of bedaquiline and delamanid.

Discontinue or do not use in the presence of:

« clinically significant ventricular arrhythmia;

*a QTcF interval of >500 msec (confirmed by repeat ECG); or
«abnormal electrolyte levels.

Drug interactions Low potential for drug—drug interactions (the cytochrome P450 system is
not involved in metabolism). Concomitant steroid use may increase the
risk of tendon rupture.

Multivalent cation-containing products (including antacids and metal
cations) may decrease absorption.

Warfarin: The effect of moxifloxacin may be enhanced. Prothrombin time
and INR should be monitored, as should bleeding.

Antidiabetic agents: Blood glucose should be carefully monitored.
Concomitant use with antiarrhythmics Class IA (e.g. quinidine, ajmaline
and disopyramide) and Class III (e.g. amiodarone, dronedarone and

sotalol) should be avoided because the proarrhythmic effect may be
enhanced.
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Food interactions ~ Can be taken with or without food; food has little effect on absorption.
There are no major interactions with milk or dairy products in third-
generation fluoroquinolones. Antacids (especially those containing
aluminium), mineral supplements (e.g. iron or magnesium) or
multivitamins should be taken more than 2 hours before or after of this
medication.

Monitoring Symptomatic monitoring. Ideally, an ECG should be obtained before
initiation of treatment, and at least 2, 12 and 24 weeks after starting
treatment. Moxifloxacin should be stopped if QTc >500 msec, and ECGs
and potassium should be monitored frequently until the QTc returns to
normal. More frequent monitoring is recommended if cardiac conditions,
hypothyroidism or electrolyte disturbances are present.

Patient instructions  Can be taken with or without food. Antacids (especially those containing
and alerting aluminium), mineral supplements (e.g. iron or magnesium) or
symptoms multivitamins should be taken within 2 hours of this medication.

Patients should be instructed to inform their health care provider
Immediately if any of the following occur:

*pain, swelling or tearing of a tendon (such as the back of the
ankle, elbow), or muscle or joint pain;

«severe diarrhoea (watery or bloody);

* seizures, epilepsy, change in mood or behaviour; or

+low blood sugar symptom (e.g. headache, hunger, sweating, irritability,
dizziness, nausea, fast heart rate, or feeling anxious or shaky).

BMEI: body mass index; CSF: cerebrospinal fluid; DNA: deoxyribonucleic acid; ECG: electrocardiography; HIV: human immunodeficiency virus;
INR: international normalized ratio; IV: intravenous; M. tuberculosis: Mycobacterium tuberculosis; TB: tuberculosis; TdP: torsade de pointes.

* See the handbook Annex 4 for revised weight-based dosing.

Annex 4. Dosing of medicines used in TB regimens, adults and children
A4.1. Dosages of anti-TB medicines by weight band for treatment of DS-TB

. . " 25to 30 to 35to 50 to 65 kd +

Medicine Weight- Formulation  Formulation <30 kg <35 kg <50 kg <65 kg 9
based dose (mg) type
tablets tablets tablets tablets tablets
FDC (HR) 75/150 FDC 2 3 4 4 5
FDC (HRE) 75/150/275 FDC 2 3 4 4 5
FDC (HRZE) 75/150/400/275 FDC 2 3 4 4 5
Isoniazid (H) 4-6 mg/kg 300 Loose 0.5 1 1 1 125
Rifampicin (R) 8-12 mg/kg 300 Loose 1 15 2 2 25
Ethambutol (E) 15-25 mg/kg 400 Loose 15 2 3 3 4
Pyrazinamide (Z)  20-30 mg/kg 400 Loose 2 3 4 4 5
Pyrazinamide (Z)  20-30 mg/kg 500 Loose LS 25 3 3 4
Rifapentine (P) Fixed 150 Loose 8 8 8
Rifapentine (P) Fixed 300 Loose 4 4 4
Moxifloxacin (M) Fixed 400 Loose 1 1 |
Adult FDCs (mg) H R Z E
FDC (HRZE) 75 150 400 275
FDC (HRE) 75 150 275
FDC (HR) 75 150
DS-TB: drug- T8; FDC: fixed-dose v T8

A4.2. Weight-based dosing of medicines used in multidrug-resistant TB regimens,
adults and children®

Formulation
Group A (tablets, diluted
medicines in 10 mL of water,
as applicable)
Levofloxacin 100 mg dt 5mL 1 15 2 3 - -
(Lfx) (10 mg/mL) (0.5 dt)
250 mg tab 2mL® 5mL (05 tab)®
(25 mg/mL)
500 mg tab = 1 15 2
750 mg tab - 1 15

'Moxifloxacin | 100 mg dt amL | smL 15 2 3 4 = -
(M or Mfx) (10 mg/mL)

400 mg tab 1mL® 2mL® 3mL® 5mL 75 mL 1
(40 mg/mL) (05 tab)®

Standard dose
400 mg tab N lorls 15 150r2 2
high dose’

3-<5 5-<7 7-<10 10-<16 kg | 16-<24 kg | 24-<30kg | 30-<36 kg 36-<46 kg | 46-<56 56-<70 270 Comments
9

-
-
1
N
w
IN

b Dissolving of crushed adult tablets or capsule content in 10 mL of water is required for administering this dose. The
number of mL in the table reflects the dose to provide. This avoids fractioning solid formulations, although bioavailability
of the dissolved, crushed adult tablets is uncertain (use of dispersible tablets is preferred).
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< HARIZHT D HFEHE >

AARICBIT 2ZFFL LT, WREE UGTE 9 R (2019), fRERMAEDY 5 15
it (2024) IZHREZIGIRICIRIT D FQ UEHRITMR HRLdlin H 5, FEMHED 5o D fiE
BN RT7 w7 (2022) TUE, MMEREL (7 v o @&se ) 1Skt 2 R HED
FoOFHIE LT, MFLX, CFZ, TH, EB. PZA, & /& INH, AMK /% BDQ ® 7
FNZE D9 HL O AU B Eh T,

1)

2)

3)

NEFEE KETEH 9 (2019), FILEESE  (E3ESTH 29)

TREQPERR R o THURREE ) O (p28) IZELF OFLHAH 5.,

Z Dt

B ILRPEEORERN R DL LT, =a—F% ) v RHEHK (CPFX, LVFX,

MFLX 72 &), AMK, CS 20 dh 5,

PEYERS AR 55 15 AR (2024) . EESERE (B3E3CHk 30)

F19® 727F /7 Ikv =4 (B#EREM) 1 © 15 SRR - EYYE, A

fEkZ) AT ORHED b,

10 JR¥E. THEIERS ORI

d A%

FERIMHEE 23 R H S TG, FERIOZBFNMNE L 70 %, INH R O 15

X, BRI AT MV TiEb b0, (REHELE LT FQ RILEIENFELIL S,

—J5C RFP MMERE OHE X, INH & PZA, SM OFMAEDHENED b5,

RFP | 3L LA 6 n A TR TH LD 2ETH D, D7, RFP MHIEREO

TRIRIZIZ 9 » A OFBIEDPHEETH 5,

RN D DONDFERERIE AN R T v 7 (2022) HAMESAL (FESTHK 31)

LLFOFRE#HEN B 5,

%4 F R OIRE

1 PURSEZEARRL, 1. DU —E

o BIEIEHA SN TWAIERERFE L LT, INH & PZA 2, MFLX & U 7 7%
»F v (RPT) ZMZAT-4 » AWEEL T A D% % (Dorman SE et al.,, N
Engl J Med 2021;384:1705-1718), F 7=, MHHEREEZIC XT3 5 Briz 7eiRiE
& LT, BDQIZLZD IZ7'V b~= R&Iz 7= 3 FOFA¥E (BPaL) 723,
6 H H &I BRI IBRMIM ORISR LIER SR Tns, Zhbo
FEHITRPT & 7L b~ = NIIALKARIETH D . MELX [ TFEZITHRTT
BRSNS D E ZARD ATV, 250K OB L
T, ABATICB T LT —FOEMbE O T, MifSL o _XEHET
» b,
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2 FEEEDOIER., OFEMEIRED GRS OTER, 2) A TE
5 MHEREEZ &CHIBE L 72 REAUC ORI - INH i RFP & 05 &
Ttz - MR EIEYSRELZBSE)EIL 6 » H D RFP+PZA+
EB+LVFX D1% 3 #» H @ RFP+EB Z 5l & 3%, WHO K UCKED T A K
A4 1% 6 % H® RFP+PZA+ EB+LVFX T1+4r & LT\ 5,

6 MtMtEREEZ & B L 72 RE AU COIRIE - RFP MiED LA
ATS/CDC/IDSA/ERS & 1) WHO O#)H Tid, Ptz 4 A : FQ (LVFX 7>
MFLX). BDQ. LZD, B:CS, CFZ, C:EB, PZA, DLM, AMK ¥ (% SM,
AR A (MEPM) XUFA SRR AL/ T AF L (AIPM/CS) L2575
iz (CVA) Offfl, TH, PAS ® A—>B—C DJEFETOFHEZHEEL T\ 5,
WHO % 4 %], ATS/CDC/IDSA/ERS TIX 5 HITH D, FEk% - FERERZIEDUIR
FIESETBEE BSOS IL. RFP/RBT f# ] T& 72 \fll%, LVFX. BDQ,
LZD (600mg Z A MG IFE IS AME T D RREEE CIIAE S/
WZ L Lo TWD), CS, CFZ (FERZJEICK L THERB SN TV | ik
M A2 fERR U7- EB. M2 MR L7- PZA, DLM @ 9 5 5 K& W18 4
JFHIEF 5, 26 D3 T 5 Al &R T RWIEE I OBUE 34
T 5,

(H)

7B HRANCIER ) v RS YERR I 9D 9 4 A TEIE (B A #KANI X MFLX,
CFZ. TH, EB, PZA. & & INH, AMK X[iZBDQ) & %\ % BPaL6 # H
B (BDQ. LZD, HATIHELZAFTERNWT L h~=1F) 2 fUs7E
DL L THIEIN TS, 9 » ARFEIZ OV TIE, #1592 H BDQ, DLM
ISFEIRAIZAE DAL 5 Fil O BRI & a7 WIREGE O #H 7 (Nunn AJ et
al., N Engl ] Med 2019;380:1201-1213) 23345 41TV 5723 BDQ, DLM % fif
U= 2 B S R & O RGO Heiid s < #5kE - JEREMEDTRR B IE 52
ETITHELE L Cuh/puy, BPaL IS / b it S 5 W ik PR T o
BHMIZHECHIDHARTIIT LV b~= FRAFTE R,

(4) Z2XFHBHFOZENA K54 U~DEHKR

<WIMZBIT DA KT A4 E>

WM T D A4 R4 0%, EFmHEREEZ (DR-TB) 1692455 MFLX B# 0
HELE I 2 PO TR LD F F50H L, PR CIEANES G E%  (DS-TB) (2 RE
LR bR T D,

WHO # A KT A 1% 2025 FAZHET SN TH Y . DR-TB IH#EIZI 1T 5 MFLX f#
ME&THIEHFIE L LT, BPaLM LY 2 (BDQ, 'L h~= K, LZD &' MFLX
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D6 AHE). BDQ D6 » Akt %#ETe9 » A&fXH LY A > [LVFX XX MFLX
DOV, TH (LZD ICE X #i 2 AlHE) . EB. @A & INH, PZA KO CFZ Z4J#]
4 5 A, ZDOHIZ LVFX XL MFLX OW§ay, CFZ, EB KU PZA % ki &% 5]
X BLMZ L ¥ # » (BDQ. LZD, MFLX K& T} PZA) A& TW5, %72, MDR/RR-
TB ODEML T A (15~17 » A 1% 18~20 % H) 2BV T, LVFX XX MFLX %
Va0 5 X HA (Group A) IZHFE L TV D, 2022 R THESHRIEIZE D b
726 # H® BPaLM L ¥ X T & | 2025 FTIL 9 # A D BLMZ L ¥ A U D3 fELE
BEVEE LTHZISBIMER TV A,

MDR-TB /D L ¥ A 12 LVFX XU& MFLX & 5 X& 2 LiE, KERES
2 (ATS) KERFE PHHEHE > #— (CDC) /BRINIEE #5772 (ERS) /K [EREYE
22 (IDSA) AFRIATA FZ74 2 (2019) THHELEI TS, ATS/CDC/ERS/IDSA
ARITA T4 152024 F GRisCAFEIE 2025 4) 12 update T TE Y, RR-TB 2
%95 BPaLM L ¥ A U RHELE S LTV D,

o [E [E PR R E AN R AEAE (NICE) A K7 A > (RO EHNIL 2024 ) T,
THEE AUTIBTEMEOREZ B . FRICEE SRR S W CHEFEER D721
IR AZ I L2568 TOREDOHR T, TRl L 256 ThHiUX, IFEEOKRWT
fEZER 2 AILL E (FQ (LVFX XX MFLX) O#FH FEHHH T T, EB XY SMJ (2 &
DIRE Ok 2 IR E OB N TIT O Z E DRI N TWH A, FQ LS4t
fEHTH D Z & WL5FHE T professional guidance 2R L, L5 BN F(L 2 FF> 2
EDBTRINTND,

B, EANTA RTA L OHERNFITRIFSCO E FF70HE LT,

1) WHO consolidated guidelines on tuberculosis, Module 4: Treatment and care (2025)
(WHO #' A KT+ (¥ 2))

DR-TB {&#% (Chapter2) OHEERNED —EA R L, BEFHE (remark) KO
LGRS A LU FICRT (MFLX BREFIHE IR CTER),

Chapter 2: Drug-resistant TB treatment

Table B. List of recommendations in the 2025 edition, where (a) is a new recommendation based on
review of the new evidence and (b) is a reprinted recommendation where no new evidence was
available or searched for the review
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11  The 6-month bedaquiline, pretomanid, linezolid and moxifloxacin (BPaLM)
regimen for MDR/RR-TB and pre-XDR-TB (b)

WHO suggests the use of the 6-month treatment regimen composed of bedaquiline,
pretomanid, linezolid (600 mg) and moxifloxacin (BPaLM) rather than 9-month or longer
(18-month) regi in MDR/RR

QOCILIONGL recommenaguon, Yary (Ow cernainly Qi “IIA:‘ s

The 6-month bedaquiline, delamanid, linezolid, levofloxacin and clofazimine

(BDLLfxC) regimen (a)
WHO ts the use of a 6-month treatment regimen mmgosed of bedaquiline,
delamanid, linezolid (600 mg), levofloxacin, and clofazimine (BDLLC) in MDR/RR-TB

patients with or without fluoroquinolone resistance.
(Conditional recommendation, very low certainty of evidence)

21  The 9-month all-oral regimen for MDR/RR-TB (b)
WHO suggests the use of the 9-month all-oral regimen rather than longer (18-month)
regimens in patients with MDR/RR-TB and in whom resistance to ﬁu)ro%fmobnes has
been excluded.
(Condiitional recommendation, very low certainty of evidence)

2.2 The modified 9-month all-oral regimens for MDR/RR-TB (a)
WHO suggests using the 9-month all-oral regimens (BLMZ, BLLf&xCZ and BDLLAZ)
over currently reas;r\%mrned longer (>18 months) regimens in patients with MDR/
RR-TB and in whom resistance to fluoroquinolones has been excluded. Amongst these
regimens, using BLMZ is suggested over using BLLIxCZ, and BLLIx(Z s suggested over
BDLLAZ.

(Conditiona! recommendation, very low certainty of evidence)

23 WHO suggests against using 9-month DCLLAZ or DCMZ regimens compared
with cumrently recommended longer (>18 months) regimens in patients with
fluoroquinolone-susceptible MDR/RR-TB.

(Condiitional recommendation, very low certainty of evidgence)

31  In multidrug- or nfampicin-resistant tuberculosis (MDR/RR-TB) patients on longer
regimens, all three Group A agents and at least one Group B agent should be included
to ensure that treatment starts with at least four TB agents likely to be effective, and that
at least three agents are included for the rest of the treatment if bedaquiline is stopped.
If only one or two Group A agents are used, both Group B agents are to be included.

If the regimen cannot be composed with agents from Groups A and B alone, Group C
agents are added to complete it.

(Conditiona! recommendation, very low certainty of evidence)

3.2 Kanamycin and capreomycin are not to be included in the treatment of MDR/RR-TB
patients on longer regimens.
(Conditional recommendation, very low certainty of evidence)

33  Levofloxacin or moxifloxacin should be included in the treatment of MDR/RR-TB
patients on longer regimens.
(Strong recommendation, moderate certainty of evidence)

34  Bedaquiline shoud be included in longer multidrug-resistant TB (MDR-TB) regimens
for patients aged 18 years or more.
(Strong recommendation, moderate certainty of evidgence)
Bedaquiline may also be included in longer MDR-TB regimens for patients aged
6-17 years.
(Conditional recommendation, very low certainty of evidence)
In children with MDR/RR-TB aged below 6 years, an all-oral treatment regimen
ntaining bedaquiline may be used.
(Condiitional recommendation, very low certainty of evidgence)

3.5 Linezolid shoud be included in the treatment of MDR/RR-TB patients on longer
regimens.
(Strong recommendation, moderate certainty of evidence)

3.6 Cofazimine and cycloserine or terizidone may be included in the treatment of MDR/
RR-TB patients on longer regimens.
(Conditiona! recommendation, very low certainty of evidence)

3.7  Ethambutol may be included in the treatment of MDR/RR-TB patients on longer
regimens.
(Conditiona! recommendation, very low certainty of evidence)
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Delamanid may be included in the treatment of MDR/RR-TB patients aged 3 years or
more on longer regimens.

(Condiitiona! recommendation, moderate certainty of evidence)

In children with MDR/RR-TB aged below 3 years delamanid may be used as part of
longer regimens.

(Conditiona! recommendation, very low certainty of evidence)

Pyrazinamide may be included in the treatment of MDR/RR-TB patients an longer
regimens.
(Conditional recommendation, very low certainty of evidence)

Imipenem-cilastatin or meropenem may be included in the treatment of MDR/RR-TB
patients on longer regimens.
(Conditional recommendation, very low certainty of evidence}®

Amikacin may be included in the treatment of MDR/RR-TB patients aged 18 years or
more on longer regimens when susceptibility has been demonstrated and adequate
measures to monitor for adverse reactions can be ensured. If amikacin is not available,
streptomycin may replace amikacin under the same conditions.

(Conditiona! recommendation, very low certainty in the estimates of effect)

Ethionamide or prothionamide may be included in the treatment of MDR/RR-TB
patients on longer regimens only if bedaquiline, linezolid, clofazimine or delamanid are
not used, or if better options to compose a regimen are not possible.

(Conditiona! recommendation against use, very low certainty of evidence)

P-aminosalicylic acid may be included in the treatment of MDR/RR-TB patients on
longer regimens only if bedaquiline, linezolid, clofazimine or delamanid are not used, or
if better options to compose a regimen are not possible.

(Conditional recommendation against use, very low certainty of evidence)

Cawvulanic acid should not be included in the treatment of MDR/RR-TB patients on
longer regimens.
(Strong recommendation against use, low certainty of evidence)®

In MDR/RR-TB patients on longer regimens, a total treatment duration of

18-20 months is suggested for most patients; the duration may be modified according
to the patient’s response to therapy.

(Conditional recommendation, very low certainty of evidence)

316

In MDR/RR-TB patients on longer regimens, a treatment duration of 15-17 months
after culture conversion is suggested for most patients; the duration may be modified
according to the patients response to therapy.

(Conditiona! recommendation, very low certainty of evidence)

In MDR/RR-TB patients on longer regimens containing amikadn or streptomycin, an
intensive phase of 67 months is suggested for most patients; the duration may be
modified according to the patient’s response to therapy.

(Conditional recommendation, very low certainty of evidence)

41 In patients with confirmed nfampicin-susceptible, isoniazid-resistant tuberculosis,
treatment with rifampicin, ethambutol, pyrazinamide and levafiaxacin is recommended
for a duration of 6 months.

(Conditional recommendation, very low certainty in the estimates of effect)
4.2 In patients with confimned rifampicin-susceptible, isoniazid-resistant tuberculoss, it is not

recommended to add streptomycin or other injectable agents to the treatment regimen.
(Conditional recommendation, very low certainty of evidence)

In multidrug- or fampicin-resistant tuberculosis (MDR/RR-TB) patients on longer
regimens, the performance of sputum culture in addition to sputum smear miCroscopy
is recommended to monitor treatment response. It is desirable for sputum culture to be
repeated at monthly intervals.

(Strong recommendation, moderate certainty in the estimates of test accuracy)

Antiretroviral therapy is recommended for all patients with HIV and drug -resistant
tuberaulosis requinng second-line antituberculosis drugs, irrespective of CD4 cell count,
as early as possible (within the first 8 weeks) following initiation of antituberculosis
treatment.

(Strong recommendation, very low certainty of evidence)
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7. Surgery for patients on MDR/RR-TB treatment (b)
71

nts with nfampicin-resistant tuberculosis (RR-TB) or multidrug-resistant TB

fe a recommended "v'.‘.‘;'i ‘L: egimen

~ - + -~ arnArtinn 1 rwar rortaintyv nf osviclons:
Conditional recommendation, very low certainty of evidence

8. Hepatitis C virus (HCV) and MDR/RR-TB treatment co-administration (a)
8.1 g 1

<Recommendations>
1. Treatment of drug-resistant TB using 6-month regimens
Recommendation 1.1 The 6-month bedaquiline, pretomanid, linezolid and moxifloxacin

(BPaLM) regimen

No Recommendations

1.1 WHO suggests the use of a 6-month treatment regimen composed of bedaquiline,
pretomanid, linezolid (600 mg) and moxifloxacin (BPalLM) rather than the
9-month or longer (18-month) regimens in MDR/RR-TB patients.

(Conditional recommendation, very low certainty of evidence)

Remarks

1. Drug susceptibility testing (DST) for fluoroquinolones is strongly encouraged in people
with MDR/RR-TB, and although it should not delay initiation of the BPalLM., results of the
test should guide the decision on whether moxifloxacin can be retained or should be dropped
from the regimen — in cases of documented resistance to fluoroquinolones, BPaL
without moxifloxacin would be initiated or continued.

2. This recommendation applies to the following:

a) People with MDR/RR-TB or with MDR/RR-TB and resistance to fluoroquinolones (pre-
XDR-TB).

b) People with confirmed pulmonary TB and all forms of extrapulmonary TB except for
TB involving the CNS. osteoarticular or disseminated forms of TB with multiorgan
involvement.

¢) Adults and adolescents aged 14 years and older.

d) All people regardless of HIV status.

e) Patients with less than 1-month previous exposure to bedaquiline, linezolid, pretomanid
or delamanid. When exposure is greater than 1 month, these patients may still receive
these regimens if resistance to the specific medicines with such exposure has been ruled
out.

3. This recommendation does not apply to pregnant and breastfeeding women owing to
limited evidence on the safety of pretomanid.

4. The recommended dose of linezolid is 600 mg once daily, both for the BPaLM and the
BPaL regimen.
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# PICO Population Intervention [c;a"t‘ap:or?:r?::] Sub-PICO Recommendation
6 Should a 6-month regimen MDR/RR-TB or  BPaLM Mix of 9-month and longer 6.1 Conditional for the intervention

Table 1.3 PICO questions and decisions of the GDG panel (BPaLM Bi:# Fi & o 2 & £ 7R)

siline, pretomanid pre-XDR-TB regimens [TB-PRA
th or without

ECAL]

BPaLM BPaL (600 mg then 300 mg) 6.2 Conditional for the intervention
[TB-PRACTECAL]

BPaLM BPaLC [TB-PRACTECAL] 6.3 Conditional for the intervention

BPaLC Mix of 9-month and longer 6.4 Conditional for the intervention

regimens [TB-PRACTECAL]

BPalLC BPaL (600 mg then 300 mg) 6.5 gainst the

[TB-PRACTECAL]

Mix of 9-month and longer 6.6 Conditional for the intervention
regimens [TB-PRACTECAL]

4, MDR/RR-TB: multidrug-resistant or fifampici

HUl B> 2 : TB-PRACTECAL 3B (HEWEOHHILIT 4 3B et B o 7 — & 7350
HEINTWAR, FIHENE L TIEEREN TV ARLY,)

2. Treatment of drug-resistant TB using 9-month regimens
Recommendation 2.1 The 9-month all-oral regimen for MDR/RR-TB

No Recommendations

2.1 WHO suggests the use of the 9-month all-oral regimen rather than longer
(18-month) regimens in patients with MDR/RR-TB and in whom resistance to
fluoroquinolones has been excluded.

(Conditional recommendation, very low certainty of evidence)

Remarks
1. The 9-month all-oral regimen consists of bedaquiline (used for 6 months), in combination
with levofloxacin/moxifloxacin, ethionamide, ethambutol, isoniazid (high-dose),
pyrazinamide and clofazimine (for 4 months, with the possibility of extending to 6 months if
the patient remains sputum smear positive at the end of 4 months), followed by treatment
with levofloxacin/moxifloxacin, clofazimine, ethambutol and pyrazinamide (for 5 months).
Ethionamide can be replaced by 2 months of linezolid (600 mg daily).
2. A 9-month regimen with linezolid instead of ethionamide may be used in pregnant women,
unlike the regimen with ethionamide.
3. This recommendation applies to:
a) people with MDR/RR-TB and without resistance to fluoroquinolones;
b) patients without extensive TB disease and without severe extrapulmonary TB
¢) patients with less than 1 month exposure to bedaquiline, fluoroquinolones, ethionamide,
linezolid and clofazimine; when exposure is greater than 1 month, these patients may
still receive this regimen if resistance to the specific medicines with such exposure has
been ruled out;
d) all people regardless of HIV status;
¢) children (and patients in other age groups) who do not have bacteriological confirmation
of TB or resistance patterns but who do have a high likelihood of MDR/RR-TB (based
on clinical signs and symptoms of TB, in combination with a history of contact with a
patient with confirmed MDR/RR-TB).
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Table 2.1. PICO questions and decisions of the GDG panel

# Population Intervention [cr;TaP::I::;] Comparison # Decision

2-2019 MDR/RR-TB

1 Conditional

1-2022 MDR/RR-TB 9-month 9-month 1| Conditional
regimen with re for either

wit
linezolid ethionamide

Group A medicines be

with MDR/RR-TB
quinolone resistance

Longer 12 Conditional

regimens S
nter i

ator

B: multidrug-resistant or rifampic n and outcom

Rl T R 7 700 O#ZMF% (Ndjeka N et al., Lancet Infe
2022;22:1042—1051) ({=ZE3CHk 5)

nization

ct Dis.

Recommendations 2.2 and 2.3 The modified 9-month all-oral regimens for MDR/RR-
TB

No Recommendations (NEW)

2.2 WHO suggests using the 9-month all-oral regimens (BLMZ, BLLfxCZ and
BDLL{xZ) over currently recommended longer (>18 months) regimens in patients
with MDR/RR-TB and in whom resistance to fluoroquinolones has been excluded.
Among these regimens, using BLMZ is suggested over using BLLfxCZ, and
BLLfXCZ is suggested over BDLL{xZ.

(Conditional recommendation, very low certainty of evidence)

2.3 WHO suggests against using 9-month DCLLfxZ or DCMZ regimens compared
with currently recommended longer (>18 months) regimens in patients with
fluoroquinolone-susceptible MDR/RR-TB.

(Conditional recommendation, very low certainty of evidence)

Remarks
1. The recommended modified 9-month all-oral regimens comprise bedaquiline, linezolid and

pyrazinamide in different combinations with levofloxacin/moxifloxacin, clofazimine and

delamanid.
2. This recommendation applies to the following:

a) People with MDR/RR-TB and in whom resistance to fluoroquinolones has been
excluded.

b) People with diagnosed pulmonary TB, including children, adolescents, people libing
with HIV (PLHIV), and pregnant and breastfeeding women.

¢) People with extensive TB disease and all forms of extrapulmonary TB except for TB
involving the CNS, osteoarticular TB or disseminated forms of TB with multiorgan
involvement.

d) People with MDR/RR-TB and less than 1 month of previous exposure to any of the
component medicines of the regimen (apart from pyrazinamide and fluoroquinolones).
When exposure is greater than 1 month, these patients may still receive one of the
regimens if resistance to the specific medicines with such exposure has been ruled out.

e) Children and adolescents who do not have bacteriological confirmation of TB or
resistance patterns but do have a high likelihood of MDR/RR-TB (based on clinical
signs and symptoms of TB, in combination with a history of contact with a patient with
confirmed MDR/RR-TB).
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Table 2.3. Sub-PICO questions to PICO 2

Sub-PICO  PICO Population  Intervention Comparator SR
direction

21 MDR/RR-TB 9BLMZ Conditional for the

X Xe J intervention
recomme O regimens be
with pulmonary RR-TB (without FQ resis!
22 MDR/RR-TB 9BLLIXCZ Conditional for the
Intervention
23 9-month reg using bedaquiline, delamanid MDR/RR-TB 9BDLLxZ
levofloxacin azinamide (9BDLLxZ) versus
e recommende e O regimens be used in longer regimens
patients with pulmonary RR-TB (without FQ resistance)?

24 Should a 9-month regime MDR/RR-TB 9DCLLxZ Currently WHO- onditional against
line levofloxacin and p recommended the intervention
currently recommended longer \ longer regimens

25 MDR/RR-TB 9DCMZ Currently WHO-  Conditional against

recomm d the inten 0

d in pati

) longer regimens
without FQ resistance)?

with pulmonary RR-

ne; MDR/RR-TB: multidrug-resistant or rifampicin-resistant TB; PICO: population, intervention, comparator and outcome; RR-TB: rifampicin-resistant TB; TB: tuberculosis, WHO: World Health

IR B2 2 (PICO 2.1~2.5) : EndTB 3. Guglielmetti L et al., N Engl ] Med
2025;392:468-482 (HEE L 10)

2. Treatment of drug-resistant TB using longer regimens

Recommendations 3.1-3.17 Longer regimen (3.1, 3.3, 3.15 & " 3.16 Z#kF)

No Recommendations

3.1 In multidrug- or rifampicin-resistant tuberculosis (MDR/RR-TB) patients on
longer regimens, all three Group A agents and at least one Group B agent should
be included to ensure that treatment starts with at least four TB agents likely to be
effective, and that at least three agents are included for the rest of the treatment if
bedaquiline is stopped. If only one or two Group A agents are used, both Group B
agents are to be included. If the regimen cannot be composed with agents from
Groups A and B alone, Group C agents are added to complete it.

(Conditional recommendation, very low certainty of evidence)

33 Levofloxacin or moxifloxacin should be included in the treatment of MDR/RR-
TB patients on longer regimens.

(Strong recommendation, moderate certainty of evidence)

3.15 | In MDR/RR-TB patients on longer regimens, a total treatment duration of 18—
20 months is suggested for most patients; the duration may be modified according
to the patient’s response to therapy.

(Conditional recommendation, very low certainty of evidence)

3.16 | In MDR/RR-TB patients on longer regimens, a treatment duration of 15—
17 months after culture conversion is suggested for most patients; the duration may
be modified according to the patient’s response to therapy.

(Conditional recommendation, very low certainty of evidence)

Table 3.1 gives details of the grouping of medicines recommended for use in longer MDR-
TB regimens; the groups are summarized here for clarity:
*  Group A = levofloxacin or moxifloxacin, bedaquiline and linezolid;
*  Group B = clofazimine, and cycloserine or terizidone; and
*  Group C = ethambutol, delamanid, pyrazinamide, imipenem—cilastatin
or meropenem, amikacin (or streptomycin), ethionamide or prothionamide, and p-
aminosalicylic acid.
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Table 3.1. Grouping of medicines recommended for use in longer MDR-TB

regimens*
Groups and steps Medicine Abbreviation
Group A Levofloxaan or Lfx
Include all three medicines moxifloxacin Mix
Bedaquiline™ Bdq
Linezolid* Lzd
Group B Jofazimine Cfz
Add one or both medianes Cycloserine or Cs
terizidone Trd
Group C Ethambutol E
Add to complete the regimen Delamanid® Dim

and when medicines from

Groups A and B cannot be used Pyrazinamide’ Z
Imipenem-—cilastatin or Ipm-Cin
merpenems? Mpm
Amikaan Am
or streptomycin)’ (S)
Ethionamide or Eto
prothionamide Pto
P-aminosalicylic acid PAS

T drug suscepsbiy wstng, ECG cecracrdogam, GDG Gudene Devedopmen Gous IPD: indwdual patent daty; LA line prabe
sz, MDR-TE mulsdrug-n

arm T8, TR wberuos
wiie s nended © gude the desgn of ndvidusizzed, longer MOR-TB mgmers (e mmposton of e recommended shores
MDR-TE mgmen is brgely standaniz 01 e 'lrcmncn of dr.g resistant TB avg 9-month regmens) Medaones n Group C

for longer regmers

rarked by d The 2018 IPD meta-arolyss
ncluded no
recommendaton on per one, merfenn gamms or suezadd wes possble owng 1o fie absene
data Fon approprate studies (see Annex 6)

on fioxrtanne and

*Bedaquine = J.&I,yrn sered at 400 mg 7;!,7»»-15 ,\" the first 2

s no longer

rasficient for revew in 2

use (73] New evidence on fie safety proiile of bedaquiine use :r,:rn 6 montfs wes avalatie © :’r‘.’i}

= e mpact of prdonged dual ¢ rr»nui’-gr
oweves, the evidence suppors the safe use of bedaquiine beyond 6 mons in patents who recsve apgrapriate schedules of
bel use and, n iz mgard, best pracsces

daquiine use on dficacy owng 10 e imited evdence and potent

baseine and fdlow-up monoang. The use of bedaquiine beyond 6 morths remans >
n offlabed use s8l apply

e on theconcurmen
fe dats suggest n
rUTeRy n

‘Bvdence an e conaurent use of bedaquiine nd defamanid wes naufcen for evew in 2018 h 2019, new evd
e GDG conduded th

use of bedaquiine and desmanid was made avalatie © $ie GDG Regaring safet

addsoral sxfety concerrs regarding concurnet wse of bedaquiine and delsmand. Bath medcines may be used

who have imted ofier teatrment

15 avalatie 10 them, provided that sulicent monoang § uujr;".:r:r:-jnw
.)IJI-'\"'F),T'H arvinang) is
he GDG howee, wr-gt e imied evdence and poertal esdual cordo Jurg n e data, fie GDG was unalie © puced wh 2

*E%:: I:“7“ VA IPD A Z 7} VU A, AhujaSDetal., PLoS Med 2012:9:¢1001300 (&
SRR 6) . Ahmad N et al., Lancet 2018;392:821-834 (B2 ECHk 3) & O Harausz EP
et al., PLoS Med. 2018;15(7):€1002591 (/MNEZxfG & LIt ThH A7, (1)
TER b LGRS ENRERERE DO ARKIM L & L TCOMERIL] TIIATLH)

SYEIZ OV TR, "Remarks” & L TELTFOBMART S TEY | FQ % NARA
FRED SIS )/ TR RO BB / R ) ofExt) 27 K UVSAE @
%‘éfﬁil BOBURCTRIUBRIERTHL Z ERmShTWD, REDR)

Group A = fluoroquinolones (levofloxacin and moxifloxacin), bedaquiline and

linezolid were considered highly effective and strongly recommended for inclusion

in all regimens unless contraindicated
*  Group B = clofazimine and cycloserine or terizidone were conditionally

recommended as agents of second choice
*  Group C = included all other medicines that can be used when a regimen cannot be

composed with Group A or Group B agents. The medicines in Group C are ranked by

the relative balance of benefit to harm usually expected of each
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Table 3.2. Relative risk for treatment failure or relapse, and death (versus
treatment success), 2018 IPD meta-analysis for longer MDR-TB regimens and
delamanid Trial 213 (intent-to-treat population)®

weated  rato GPOCl) eated  roto 5% CU
A Levofloxadin or 3143 03 (0.1-05) 3551 02 (0.1-03)
moxifloxacin
Bedaquiline 1391 03 (0.2-04) 1480 02 (0.2-03)
Linezolid 1216 03 (0.2-05) 1286 03 (0.2-03)
B Clofazimine 991 03 (0.2-05) 1096 04 (0.3-06)
Cycloserine or 5483 06 (0.4-09) 6160 06 (0.5-0.8)
terizidone
C Ethambutol 1163 04 (0.1-1.0) 1245 05 (0.1-17)
Delamanid 289 11(04-28° 290 1.2 (05-3.0°
Pyrazinamide 1248 27 (0.7-109) 1272 12 (0.1-157)
Imipenem—cilastatin 206 04 (0.2-07) 204 02 (0.1-05)
or meropenem
Amikacin 635 03 (0.1-0.8) 727 0.7 (0.4-12)
Streptomycin 226 05 (0.1-21) 238 01 (0.0-04)
Ethionamide or 2582 16 (0.5-5.5) 2750 20 (0.8-53)
prothionamide

P-aminosalicylic acid 1564 31(1.1-89) 1609 10(0.6-16)

Other Kanamycin 2946 19 (1.0-34) 3269 11(05-21)
medicines
Capreomycin F7 74 20 (1.1-35) 826 14 (0.7-2.8)
Amoxicillin—clavulanic 492 17 (1.0-30) 534 22 (1.3-36)
acid

CL: confidence limits; GDG: Guideline D p Group; IPD: individual patient data; MDR-TB: multidrug-resistant tuberculosis.

*See also text, Table 3.3 and Annex 5 and Annex 6 for more detail on how the estimates were derived and the additional factors considered
by the GDG when reclassifying medicines for use in longer MDR-TB regimens, as shown in Table 3.1.

® The values are the unadjusted risk ratios, a5 defined by the study investigators of Trial 213 by month 24.

Table 3.3. Serious AEs in patients on longer MDR-TB regimens®

Median (%)  95% credible interval

Bedaquiline 24 0.7, 7.6]
Moxifloxacin 29 [1.4,56]
Amoxicillin—clavulanic acid 3.0 [1.5,5.8]
Clofazimine 36 [13,86)
Ethambutol 40 24,68
Levofloxacin 41 [1.9,88]
Streptomycin 45 23, 88]
Cycloserine or terizidone 78 [5.8,109]
Capreomycin 84 [5.7,122]
Pyrazinamide 88 [5.6,132]
Ethionamide or prothionamide 95 [6.5, 145]
Amikacin 10.3 [6.6, 17.0]
Kanamycin 10.8 [7.2,161]
P-aminosalicylic acid 143 [10.1, 20.7]
Thioacetazone 146 [4.9, 376
Linezolid 17.2 [10.1, 27.0]

GDG: Guideline Development Group; IPD: individual patient data; MDR-TB: muttidrug-resistant TB; TB: tuberculosis.

* From an "arm-based network” meta-analysis of a patient subset from the 2016 IPD for which AEs resultingii discontinuation of
aTB medicine (27 studies) or classified as Grade 3-5 (three studies) were reported. There are slight differences between the final estimates
cited in the resultant publication (80) and the values derived at the time of the GDG and shown in this table, because an expanded dataset
was used in the publication; howevey, the slight differences have no impact onthe conclusions drawn on the use of these medicines. There
were insufficient records on delamanid, imipenemr—ilastatin and meropenem to estimate risks. Agents that are not in Groups A B or C
are italicized.

105



BHEEHS ; IV-203

EFEDIEH>, “Chapter 1 Drug-susceptible TB treatment”|Z DS-TB (Zx9° % 4 »
ALY Aro—o2L LT, U 77~XrF v (RPT), MFLX, INH & O PZA 73
IR TV D,

<Recommendations>

2. Treatment of drug-susceptible TB using 4-month regimens

Recommendation 2.1

No Recommendations

2.1 People aged 12 years or older with drug-susceptible pulmonary TB, may receive a

4-month regimen of isoniazid, rifapentine, moxifloxacin and pyrazinamide ™

(Conditional recommendation, moderate certainty of evidence)

(Note) Two months of isoniazid, rifapentine, moxifloxacin, and pyrazinamide, followed by

two months of isoniazid, rifapentine, and moxifloxacin

Rl v o A« 3Bk 31/A5349, Dorman SE et al., N Engl ] Med 2021;384:1705-1708
(DS-TBIZRF DHETH D2, (1) HAER(LHREER, KYBhRaRlER % DA

Fim L & L TOWMERIL TIFAFLH)

ATS/CDC/ERS/IDSA Clinical Practice Guideline (Nahid P et al., Am J Respir Crit
Care Med 2019;200:¢93-¢142) (ZEE2E iR 2)
Summary of Recommendations

For the selection of an effective MDR-TB treatment regimen and duration of MDR-TB

treatment:

1. We suggest using at least five drugs in the intensive phase of treatment and four drugs in

the continuation phase of treatment (conditional recommendation, very low certainty in

the evidence).

2. We suggest an intensive-phase duration of treatment of between 5 and 7 months after

culture conversion (conditional recommendation, very low certainty in the evidence).

3. We suggest a total treatment duration of between 15 and 21 months after culture

conversion (conditional recommendations, very low certainty in the evidence).

4. In patients with pre—XDR-TB and XDR-TB, which are both subsets of MDR-TB, we

suggest a total treatment duration of between 15 and 24 months after culture conversion

(conditional recommendations, very low certainty in the evidence).

< B:#9 % PICO question>

PICO Question 1: Should patients with MDR-TB be prescribed five effective
drugs versus more or fewer agents during the intensive and continuation phases of
treatment?

Recommendation 1a: We suggest using at least five drugs in the intensive phase
of treatment of MDR-TB (conditional recommendation, very low certainty of
evidence).

Recommendation 1b: We suggest using at least four drugs in the continuation
phase of treatment of MDR-TB (conditional recommendation, very low certainty
of evidence)

PICO Question 2: Should patients with MDR-TB undergoing intensive-phase
treatment be treated for >6 months after culture conversion or <6 months after
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culture conversion?

Recommendation 2: In patients with MDR-TB, we suggest an intensive-phase
duration of treatment of between 5 and 7 months after culture conversion
(conditional recommendation, very low certainty of evidence).

PICO Question 3: Should patients with MDR-TB undergoing continuation-phase
treatment be treated for >18 months after culture conversion or <18 months after
culture conversion?

Recommendation 3a: In patients with MDR-TB, we suggest a total treatment
duration of between 15 and 21 months after culture conversion (conditional
recommendations, very low certainty in the evidence).

Recommendation 3b: In patients with pre—XDR-TB and XDR-TB, we suggest a
total treatment duration of between 15 and 24 months after culture conversion
(conditional recommendations, very low certainty in the evidence).

FRML— 5 2 A : Ahmad N et al., Lancet 2018;392:821-834 (ESZE R 3)

For the selection of oral drugs for MDR-TB treatment (in order of strength of

recommendation):

5. We recommend including a later-generation fluoroquinolone (levofloxacin

or moxifloxacin) (strong recommendation, low certainty of evidence).

A summary of recommendations on drugs, the certainty in the evidence, and the relative

risks of success and death is provided in Figure 1.

< B9~ % PICO question >

PICO Question 12: Fluoroquinolones: In patients with MDR-TB, are outcomes
safely improved when regimens include fluoroquinolones compared with regimens
that do not include fluoroquinolones?

Recommendation 12: We recommend including moxifloxacin or levofloxacin in a
regimen for treatment of patients with MDR-TB (strong recommendation, low
certainty in the evidence). Our recommendation for the use of moxifloxacin or
levofloxacin is strong despite very low certainty in the evidence because we viewed
the significant reduction in mortality, improved treatment success, and relatively
few adverse effects associated with MDR-TB treatment that includes these later-
generation fluoroquinolones (compared with no fluoroquinolones) as having a
particularly favorable balance of benefits over harms.

FRHL— 5 2 A : Ahmad N et al., Lancet 2018;392:821-834 (ESE R 3)
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Recommendation
Certainty [  Relative Redative
I

Drug / Drug In the (85% C1) (85% C1)
Class evidence Death Success
20R 0.4 20R 20
Bedagquiline Very Low 03005 (1402.0)
} 20R 0.5 a0R 38
Fluoroguinolone: Very Low 041008 (28152
Fluoroquinolone: i ey
Very Low p5007) (330 54)
20R 0.3 a0R 34
Linezotid VeyLow | pzwoy 2En04s)
20R 0.8 20R 15
Clotazimine Very Low 06 1.0) (1121
20R 0.6 a0R15
Cycloserine VEYLOW | pswag (14w 17)
Injectabies: 20R 1.0 20R 20
Amikacin VEYLOW |  pswig (15028)
- 20R 0.8 a0R15
Injectables Very Low P& 1.1) (1L102.1)
20R 1.0 20R 0.9
Ethambutol Very Low P9k 1.2) 7oL
20R 0.7 a0R 0.7
Pyrazinamice VeyLow [ pewos 05209
Injectables: 30R 1.0 SIS
Carbapenems w/ VeryLow | pewin (1710.1)

Delamanid
Ethionamige SRS e
C VeryLow | osw1n) 0.7 0.9)
- - a0R 1.1 a0R 05
.ma‘ Very Low P9 1.2) 041008
A a0R12 a0R 08
Aminosalicylic C Very Low (1110 1.4) 071 10)
) 3 20R 1.4 20R 08
Injectables Very Low (1110 1.7) 0610 1.1)
Macroliges: 20R 1.6 a0R 06
Azithromycin Strong Very Low (121020) 05008
: 20R 1.7 20R 05
Amoxiciilin- Strong Very Low (131021 05008

Figure 1. Summary of mcommendations on drugs for use N a Yeatment regimen for patents wih
mutdrugresstant Lbaculos s, Indudng stength of recommendation, certainty In the avidence, and
relatve efliect on death and veament success. Addtional detalle and oher cutcomes of Ntarest as
providad In the section on Drugs and Diug Glasses, and In Avrenoix B: Evoance Proaces In the online
supplement. Sucosss |8 definad as end of Teatmeant cure or tEamant competon. aOR = adjusted
odds rato; Cl= corfidence Intervad; WHO = Wodd Health Organizaton.

For the use of the WHO-recommended standardized shorter-course 9- to 12-month regimen

for MDR-TB:

20. The shorter-course regimen is standardized with the use of kanamycin (which the
committee recommends against using) and includes drugs for which there is
documented or high likelihood of resistance (e.g., isoniazid, ethionamide,

pyrazinamide). Although the STREAM (Standard Treatment Regimen of Anti-

Tuberculosis Drugs for Patients with MDR-TB) Stage 1 randomized trial found the

shorter-course regimen to be noninferior to longer injectable-containing regimens with
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respect to the primary efficacy outcome (Nunn AJ et al.. N Engl J Med 2019:380:1201-

1213), the guideline committee cannot make a recommendation either for or against this

standardized shorter-course regimen, compared with longer individualized all-oral

regimens that can be composed in accordance with the recommendations in this practice

guideline. We make a research recommendation for the conduct of randomized clinical
trials evaluating the efficacy, safety, and tolerability of modified shorter-course
regimens that include newer oral agents, exclude injectables, and include drugs for
which susceptibility is documented or highly likely.

< B35 PICO question >

PICO Question 18: Shorter-course, standardized regimen: In patients with MDR-
TB, does treatment with a standardized MDR-TB regimen for <12 months lead to
better outcomes than treatment with an MDR-TB regimen for 18—24 months?
Recommendation 18: The shorter-course regimen is standardized with the use of
kanamycin (which the committee recommends against using) and includes drugs
for which there is documented or high likelihood of resistance (e.g., isoniazid,
ethionamide, pyrazinamide). Although the STREAM Stage 1 randomized trial
found the shorter-course regimen to be noninferior to longer injectable-containing
regimens with respect to the primary efficacy outcome (Nunn AJ et al., N Engl J
Med 2019:380:1201-1213 the guideline committee cannot make a
recommendation either for or against this standardized shorter-course regimen,
compared with longer individualized all-oral regimens that can be composed in
accordance with the recommendations in this practice guideline. We make a
research recommendation for the conduct of randomized clinical trials evaluating
the efficacy, safety, and tolerability of modified shorter-course regimens that
include newer oral agents, exclude injectables, and include drugs for which
susceptibility is documented or highly likely.

Rl 7 > A : STREAM ##, NunnAJ et al., N Engl J Med 2019;380:1201-1213 (2%
SEEICHER 11)

For the treatment of isoniazid-resistant TB:

23. We suggest adding a later-generation fluoroquinolone to a 6-month regimen of daily

rifampin, ethambutol, and pyrazinamide for patients with isoniazid-resistant TB

(conditional recommendation, very low certainty in the evidence).

24. In patients with isoniazid-resistant TB treated with a daily regimen of a later-generation

fluoroquinolone, rifampin, ethambutol, and pyrazinamide, we suggest that the duration

of pyrazinamide can be shortened to 2 months in selected situations (i.e., noncavitary

and lower burden disease or toxicity from pyrazinamide) (conditional recommendation,

very low certainty in the evidence).

< B# 9% PICO question >

PICO Question 20—Treatment of isoniazid-resistant TB: PICO Question 20a:
Should patients with isoniazid-resistant TB be treated with a regimen composed of
a fluoroquinolone, rifampin, ethambutol, and pyrazinamide for 6 months compared
with rifampin, ethambutol, and pyrazinamide (without a fluoroquinolone) for
6 months?
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PICO Question 20b: Should patients with isoniazid-resistant TB be treated with a
regimen composed of fluoroquinolone, rifampin, and ethambutol for 6 months and
pyrazinamide for the first 2 months compared with a regimen composed of a
fluoroquinolone, rifampin, ethambutol, and pyrazinamide for 6 months?

Recommendation 20a: We suggest adding a later-generation fluoroquinolone to a
6-month regimen of daily rifampin, ethambutol, and pyrazinamide for patients with
isoniazid-resistant TB (conditional recommendation, very low certainty in the

evidence).

Recommendation 20b: In patients with isoniazid-resistant TB treated with a daily
regimen of a later-generation fluoroquinolone, rifampin, ethambutol, and
pyrazinamide, we suggest that the duration of pyrazinamide can be shortened to
2 months in selected situations (i.e., noncavitary and lower-burden disease or
toxicity from pyrazinamide) (conditional recommendation, very low certainty in the
evidence)

Rl 7 > A : Fregonese F et al., Lancet Respir Med 2018;6:265-275 (INH-R TB Di5¥%
LIUAVDO@mLThDHTD, [(1) BAELEGER, S EReREE D AERRm L &
L CoEERM] T Aie#H)

For the management of contacts to patients with MDR-TB:

25. We suggest offering treatment for latent TB infection (LTBI) for contacts to patients

with MDR-TB versus following with observation alone (conditional recommendation,
very low certainty in the evidence).
We suggest 6 to 12 months of treatment with a later-generation fluoroquinolone alone
or with a second drug, on the basis of drug susceptibility of the source-case M.
tuberculosis isolate. On the basis of evidence of increased toxicity, adverse events, and
discontinuations, pyrazinamide should not be routinely used as the second drug.

< B# 9% PICO question >

PICO Question 21: Treatment of Contacts Exposed to MDR-TB: Should contacts
exposed to an infectious patient with MDR-TB be offered LTBI treatment versus
followed with observation alone?
Recommendation 21: For contacts with presumed MDR LTBI due to exposure to
an infectious patient with MDR-TB, we suggest offering treatment for LTBI
(conditional recommendation, very low certainty in the evidence). We suggest 6 to
12 months of treatment with a later-generation fluoroquinolone alone or with a
second drug, on the basis of drug susceptibility of the source-case M. tuberculosis
isolate. On the basis of evidence of increased toxicity, adverse events, and
discontinuations, pyrazinamide should not be routinely used as the second drug.
Rl 5 > & : Marks SM et al., Clin Infect Dis 2017;64:1670-1677
(TRIRIE R O CToH D . MFLX & LVFX OEHEIA LB L0 TRV,
M(1) #EIER L HEGAER, B ENRERER S O AR WML & L TOMERIL TiX
)

3) Updates on the treatment of drug-susceptible and drug-resistant tuberculosis, An
official ATS/CDC/ERS/IDSA Clinical Practice Guideline (Saukkonen JJ et al., Am J
Respir Crit Care Med 2025;211:15-33) (4=3£3CHK 3)
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Summary of Recommendations

Treatment of rifampin-resistant, fluoroquinolone-susceptible TB with a 6-month

bedaquiline, pretomanid, and linezolid, and moxifloxacin (BPalLM) regimen versus

15-month or longer regimens in adolescents aged 14 and older and adults with rifampin-

resistant pulmonary TB

Question: In adolescents aged 14 and older and adults with rifampin-resistant,
fluoroquinolone-susceptible pulmonary TB, is a 6-month BPalLM regimen as
effective and safe as the 15-month or longer drug-resistant TB regimens composed
according to current ATS/CDC/ERS/IDSA DR-TB treatment guidelines?
Recommendation: In adolescents aged 14 and older and adults with rifampin-
resistant, fluoroquinolone-susceptible pulmonary TB, we recommend the use of a
6-month BPal. M-treatment regimen, rather than the 15-month or longer regimens
in patients with MDR/RR-TB (strong recommendation, very low certainty of
evidence). See Table 1 for dosing details (Table 1 Q4)

R#L= &7 A : TB-PRACTECAL # . Nyang'wa BT et al., N Engl J Med.
2022;387:2331-2343 (FELE K 7)

Treatment of rifampin-resistant, fluoroquinolone-resistant TB with a 6-month
bedaquiline, pretomanid, linezolid (BPaL) regimen versus 15-month or longer regimens in

adolescents aged 14 and older and adults with rifampin-resistant pulmonary TB

Question: In adolescents aged 14 and older and adults with rifampin-resistant
pulmonary TB, is a 6-month BPaL regimen as efficacious and safe as the current
15-month or longer drug-resistant TB regimens composed according to current
ATS/CDC/ERS/IDSA drug-resistant (DR)-TB treatment guidelines?
Recommendation: In adolescents aged 14 and older and adults with rifampin-
resistant pulmonary TB with resistance or patient intolerance to fluoroquinolones,
who either have had no previous exposure to bedaquiline and linezolid or have been
exposed for less than 1 month, we recommend the use of the 6-month treatment
BPaL regimen, rather than more than 15-month regimens (strong recommendation,
very low certainty of evidence). See Table 1 for dosing details (Table 1 Q3)

Rl &5 > A : TB-PRACTECAL i, Nyang'wa BT et al., N Engl J Med.
2022;387:2331-2343 (FEEECHR 7). ZeNix 745k, Conradie F et al., N Engl ] Med
2022;387:810-823 (MFLX # & £72\\BPaL L' Y A L DL ThH 572, (1)
AR 2 AL LRGRER , W E BB D REFR L E L TOHREIRIL TIEAFEH)

ERDIEADDS-TBIZXHT D4 n ALY AL D—2L LT, U7 7F 2 (RPT),
MFLX, INH XU PZA BHERESN TN D,
Treatment of isoniazid-susceptible, rifampin-susceptible TB in adults with a 4-month

rifapentine-moxifloxacin versus 6-month regimen

Question: In adolescents and adults with drug-susceptible pulmonary tuberculosis
(TB), is a 4-month regimen composed of 2 months of isoniazid, rifapentine,
pyrazinamide, and moxifloxacin followed by 2 months of isoniazid, rifapentine,
and moxifloxacin (2HPZM/2HPM) as efficacious and safe as the standard 6-month
drug-susceptible TB regimen of 2months of isoniazid, rifampin, pyrazinamide, and
ethambutol (2HRZE) followed by 4 months of isoniazid, and rifampin (4HR)
endorsed by the American Thoracic Society (ATS)/U.S. Centers for Disease Control
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and Prevention (CDC)/European Respiratory Society (ERS)/Infectious Diseases
Society (IDSA) guidelines?

Recommendation: In people aged 12 years or older with drug-susceptible
pulmonary tuberculosis, we conditionally recommend the use of a 4-month regimen
of isoniazid, rifapentine, moxifloxacin, and pyrazinamide (conditional
recommendation, moderate certainty of evidence). See Table 1 for dosing details.
(Table 1 Q1)

Be v 5 % ¢ 3Bk 31/A5349, Dorman SE et al., N Engl ] Med 2021;384:1705-1708
(DS-TB IZBIFHWF3E ThH A7, (1) EIEA(LILEGER, Ky EERERE DA
Fim L & L TOHERI] TIEATEE)

Table 1. Recommended Drug Regimens

Q1: Treatment of Isoniazid-S ptible, Rifampin-S ptible TB in Adults
R ded 4-mo Rifapentine-Moxifloxacin-Containing Regimen*
Isoniazid’ 300 mg daily for 17 wk
Rifapentine 1,200 mg daily for 17 wk
Pyrazinamide Weight-based dosing daily for 8 wk: 40 to <55 kg: 1,000 mg:
=55-75 kg: 1,500 mg
>75 kg: 2,000 mg
Moxifloxacin 400 mg daily for 17 wk

Q2: Treatment of Nonsevere, Presumed Isoniazid-Susceptible, Rifampin-Susceptible TB in Children

Recommended Regimen Intensive Phase (8 wk)* Continuation Phase (8 wk)
Isoniazid’ 10-15 mg/kg 10-15 mgkg
Rifampin 10-20 mgkg 10-20 mgkg
Pyrazinamide 35 (30-40) mg/kg None
Ethambutol® 20 (15-25) mg/kg (included/excluded based on local guidelines) None

Q3: Treatment of Rifampin-Resi Fluoroquinol Resi tTB

R ded BPaL Regi
Bedagquiline 400 mg daily for 2 wk, then 200 mg three times/wk for subsequent 24 wk
Pretomanid 200 mg daily for 26 wk
Linezolid 600 mg daily for 26 wk

Q4: Treatment of Rifampin-Resi: Fluoroquinol S eptible TB

R ded BPaLM Regimen"

Bedaquiline 400 mg daily for 2 wk, then 200 mg three times/wk for subsequent 24 wk
Pretomanid 200 mg daily for 26 wk
Linezolid 600 mg daily for 26 wk
Moxifloxacin 400 mg daily for 26 wk

*Using actual body weight. Medications should be administered 7 d/wk with food, avoiding milk, antacids, or other cationic items, with DOT 5 of
7 days per week

TPyridoxine (vitamin Bg), 25-50 mg/d, should be given with isoniazid to all patients

*Using actual body weight and DOT 5 of 7 days per week.

To avoid potential ocular toxicity, some clinicians exclude ethambutol for children who are HIV-uninfected, have no prior TB treatment history,
live in an area of low prevalence of DR-TB, and have no exposure to an individual from an area of high prevalence of DR-TB. Prevalence and
risk factors can be difficult to ascertain; therefore, the American Academy of Pediatrics and most experts include ethambutol as part of the
intensive phase regimen for children with TB

IIMedications should be administered 7 d/wk with food, with DOT 5 of 7 days per week.

TMedications should be administered 7 d/wk with food, avoiding milk, antacids, or other cationic items with DOT 5 of 7 days per week.

d = day; kg =kilograms; mg =milligrams; wk = week.

4) National Institute for Health and Care Excellence (NICE) guideline Tuberculosis.

Published: 13 January 2016, Last updated: 16 February 2024  ({&3£CHk 7)
1.7.4 Re-establishing treatment for active or latent TB after interruptions because of adverse
events
1.7.4.2
In people with severe or highly infectious TB who need to interrupt standard therapy because
of a reaction, consider continuing treatment:

*  for hepatotoxicity, a combination of at least 2 anti-TB drugs of low hepatotoxicity (such

as ethambutol and streptomycin, with or without a fluoroquinolone antibiotic, such as
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levofloxacin or moxifloxacin) and monitor with a liver specialist for further reactions
See the MHRA January 2024 advice on restrictions and precautions for using
fluoroquinolone antibiotics because of the risk of disabling and potentially long-lasting
or irreversible side effects.
Not licensed for tuberculosis, so use would be off label. The prescriber should follow
relevant professional guidance, taking full responsibility for the decision. Informed
consent should be obtained and documented. See the General Medical Council's Good
practice in prescribing and managing medicines and devices for further information.
Article citation: Drug Safety Update volume 17, issue 6: January 2024: 2.
Published 22 January 2024

5) Canadian Tuberculosis Standards, 8" edition (2022) . Chapter 8: Drug-resistant
tuberculosis (ZLEEEICHRS)
4. Management of drug-resistant TB

4.1 Isolated resistance to isoniazid

Recommendations

*  We strongly recommend, in patients with mono-isoniazid resistance, a
treatment regimen including a later-generation fluoroquinolone (levofloxacin
is preferred), rifampin, ethambutol and pyrazinamide, given for 6 months
(Good evidence).

*  We conditionally recommend that, in patients with less extensive disease (eg,
noncavitary), and especially if there is increased risk of liver toxicity,
pyrazinamide be given for the first 2 months only; in the final 4 months,
rifampin, ethambutol and the fluoroquinolone should be given (Poor
evidence).

FRYL= ©7 > A : Fregonese F et al., Lancet Respir Med 2018;6:265-275 (INH-R TB D5
LIUAVDwRLTHHD, (1) BAELA LGSR, yysEhRe st D ARRwm L &
L COWmERDL) TITAFLH)

4.2 Isolated resistance to rifampin

Recommendations

*  We conditionally recommend, in patients with isolated resistance (or
intolerance) to rifampin, either: 1) isoniazid, ethambutol and a fluoroquinolone
daily for 12 to 18 months, supplemented with pyrazinamide for at least
2 months during the intensive phase; 2) isoniazid and ethambutol for
18 months, supplemented with pyrazinamide for at least 2 months during the
intensive phase; or 3) treatment as MDR-TB (Poor evidence).

4.4 Resistance to two or more first-line drugs (polydrug-resistant TB) not including
MDR-TB

Polydrug-resistant TB is uncommon in Canada; the range of possible resistance patterns

and treatment options are outlined in Table 4.
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Table 4. Treatment regimens for the management of mono or polydrug-resistant TB.

Resistance to which
first-line drugs:

Drugs to drop

Drugs to add

Regimen

Total duration

Mono-resistance

INH INH FON 6months daily RMP +EMB+PZA + FQN 6months from date FQN started
INH FQN 2months daily RMP +EMB + PZA + FQN/4 months 6months from date FON started
daily RMP +EMB +FQN
RMP RMP FQN 2months daily INH+EMB+PZA +FQN 18 months from date FQN started
P e A B O
Ho-Hrmonths—datiy—HNH—EMB~—FaN
RMP None 2months daily INH+EMB+PZA / 16 months 18 months from start of therapy
INH + EMB daily or thrice weekly
EMB EMB None 2months daily INH+RMP +PZA /4 months 6months from start of therapy
INH+RMP daily or thrice weekly
PZA PZA None 2months daily INH+RMP +EMB /7 months 9months from start of therapy
INH +RMP daily or thrice weekly
Polydrug-resistance
INH + EMB INH + EMB FQN 6months daily RMP +PZA +FQN 6months from date FQN started
INH + PZA INH + PZA FQN 9months daily RMP + EMB+ FQN 9months from date FQN started
INH + EMB + PZA INH+EMB+PZA  FQN+injectable ~ 2months daily RMP +FQN + injectable /7 months 9months from date FQN started

daily RMP +FQN

Abbreviations: TB, tuberculosis; INH, isoniazid; FQN, fluoroquinolone (moxifloxacin or levofloxacin); RMP, rifampin; EMB, ethambutol; PZA, pyrazinamide.

5. MDR-TB

5.1.2 Choice of medication

Recommendations
e We strongly recommend, for the treatment of MDR-TB:

a. use of regimens that include bedaquiline, for all patients;
b. use of regimens that include linezolid, for all patients; and
c. use of regimens that include either levofloxacin or moxifloxacin, for all

patients (good evidence).

*  We strongly recommend, for the treatment of MDR-TB, against use of drugs
to which the infecting strain has drug susceptibility testing-proven resistance
(with the exception of high-dose isoniazid in the all-oral standardized shorter
regimen) (good evidence).

*  We conditionally recommend, for the treatment of MDR-TB, the following

five drugs as the initial regimen in the absence of drug susceptibility testing-

proven resistance or contraindications: (levofloxacin or moxifloxacin) AND

evidence).

bedaquiline AND linezolid AND clofazimine AND cycloserine (poor

e  We conditionally recommend, for patients with less extensive MDR-TB

disease (smear negative, without cavitary lesions) that is solely pulmonary or

occurring at a site where TB is usually paucibacillary, that the initial regimen

could include only 4 drugs. consisting of (levofloxacin OR moxifloxacin)

evidence).

AND bedaquiline AND linezolid AND (clofazimine OR cycloserine) (poor

e We conditionally recommend, for the treatment of MDR-TB, that 5-to-

7 months after culture conversion occurs, any one of the drugs in the regimen

could be dropped, continuing the other 4; for patients whose initial phase

consisted of (levofloxacin OR moxifloxacin) AND bedaquiline AND linezolid

AND (clofazimine OR cycloserine), any one of the drugs can be dropped so

that the continuation phase consists of three drugs (poor evidence).

e We conditionally recommend, for the treatment of MDR-TB, a total treatment

duration of 18 to 20 months, although this can be modified based on response

to therapy (poor evidence).

e We conditionally recommend, for the treatment of pre-extensively drug-

resistant or extensively drug-resistant TB, or in situations where one or more

of the Group A and B drugs cannot be used due to side-effects, contra-

indications, unavailability or resistance, adding 1 or more Group C drugs to

ensure at least 5 drugs are in the regimen. The order of preference for the

addition of Group C drugs is (from most to least preferred): ethambutol,
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pyrazinamide, delamanid, amikacin, imipenem-cilastatin or meropenem (plus
clavulanic acid) ethionamide or p-aminosalicylic acid (poor evidence).

We conditionally recommend, unless explicitly stated otherwise, that for the
treatment of extra-pulmonary MDR-, pre-extensively drug-resistant and
extensively drug-resistant TB, the same treatment approach be utilized as for

pulmonary TB (poor evidence).
Good practice statement

In designing a treatment regimen for MDR-TB, the potential cross-resistances,

drug interactions and toxicities should be taken into account.

Rl 75 R

Table 5. Grouping and doses for anti-TB drugs used for the treatment of MDR-TB.

Ahmad N et al, Lancet 2018;392:821-834 ( B 92 & < k)

GROUP* MEDICINE Adults Children (<15 years old)” ™
Group A Levofiaxacin OR LFX 750-1000mg PO or IV dally 15-20mg/kg/day (max 750mg) PO or IV
MFX 400mg PO or IV dally 10-15 mg/kg/day (max 400mg) PO or ¥
|_{ Sadaguiine 400mg PO dailv x 14 davs | 2
then 200mg PO 3 times/ Weight Band:
week 16-30kg: 200mg PO dally x 14 days, 100mg PO thrice weekly
>30kg: 400mg PO dally x 14 days, 100mg PO thrice weekly;
6mo/kg PO x 14 days followed by 3-4mg/kg/day PO thrice weekly
(max 400mg)
Linezohd LZD 600mg PO or IV dally <16kg: 15mg/kg/day PO or IV
=16kg: 10-12mg/kg/day PO or IV
(max 600mg)
Group B Clofazimine (a7 100mg PO dally 2-5mg/kg/day PO (max 100mg)
Often given on alternate days or thrice weekly due to formulation
s8¢ for specific weight banded dosing)
Cycloserine OR (& 250-750mg PO daily to 15-20mg/kg/day PO divided BID (max 1 gram)
Terzidone TRD achleve serum levels of
20-35mg/L
Group C Ethambutol EMB 15mg/kg PO dally 15-25mg/kg/day PO (max 800mg)
PZA 25-40mg/kg PO dally 30-40mg/kg/day PO (max 2000 mg)
Delamanid DM 100mg PO twice dally Use only in patients >2 years; use with caution ¥ splitting dose or
crushing; use up to 6 months
Weight-band:
7-23kg: 25mg PO BID
23-34kg: 50mg PO BID
>34kg- 100mg PO BID;
3-4mg/kg/day PO
(max 200mg)
Amikacin AM 15mg'kg WV dally or 25mg’kg  15-20mg/kg/day IV or IM (max 1 gram) &
(OR Streptomycin) S IV three times weakly® 20-40mg/kg/day IV or IM (max 1 gram) ®
Imipenem-cilastatin IPM-CIN|  1,000mg IV BID - QID IPM-CLN not used In <15 years old
oR
Meropenem’ MPM 1,000mg IV 3 times dally MPM: 20-40mg/kg IV g8h (max 6 grams)
Ethionamide ETO 15-20mg/kg PO daily 15-20mg/kg/day PO (max 1 gram)
divided BID (usually
250-500mg PO once or
twice dally)
p-aminosalicylic aod PAS 4g PO 2-3 times dally (total |  200mg/kg/day PO once dally OR divided BID (see references for
8 to 12 grams per day) weight-banded dosing)
Abbreviations: TB, tuberculosts; MDR-TB, multidrug-resistant tuberculosts; PO, par oral; IV, Intravenous; IM, Intramuscular; BID, twice a day; QID, four times a day;

q8h, every 8 hours.

“Group A consists of drugs found to be highly effective at reducing risks of treatment fallure/relapse and death; Group B consists of drugs that can be orally
Ingested and that reduce nisks of treatment fallure or relapse, but whose effectiveness for lowering the risk of death & less certain; Group C consists of anti-TB
drugs, as well as repurposed medications, with less certainty on therr effectivenass for MDR-TB or that require parenteral administration.

*Some centers utllize lower doses of amikacin with therapeutic drug monitoring, to minimize ototoxicity. Amikacin/streptomycin should only be used where
hearing can be formally monitored. >

“Every dose of imipenem-cilastatin or meropenem should be administered with oral clavulanic aod, which Is only avallable In formulations combined with
amaoxicilin, dosad at 125-250mg dlavulanic aad (BID-QID). Amoxiallin-dlavulanic acid Is not counted as an additional effective anti-TB drug.

Pyridoxine should be given to patients receiving linezolid or cycloserine.

Cycloserine doses are often divided twice dally to Improve tolerance. See The Curry International TB Center Drug-Resistant Tuberculosis: A Survival Guide for
Clinicians™ for suggestions on how to ramp up to full-dose Cycloserine to Improve tolerance. Some experts suggest pyridoxine 50mg for each 250mg of
cyclosenine.

Ethionamide administration at bedtime may help to reduce nausea. See The Curry
Clinicians™ for suggestions on how to ramp up to full-dose ethionamide.

T8 Center Drug-Resistant Tuberculosis: A Survival Guide for
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Table 5. Grouping and doses for anti-TB drugs used for the treatment of MDR-TB.

GROUP* MEDICINE Adults Children (<15 years old)”
Group A Levofiaxacin OR LFX 750-1000mg PO or IV dally 15-20mg/kg/day (max 750mg) PO or IV
MFX 400mg PO or IV dally 10-15mg/kg/day (max 400mg) PO or W
Badaquiline BDQ 400mg PO daily x 14 days Use only in patients > 6 years AND > 15kg; 6-month duration
then 200mg PO 3 times/ Weight Band:
week 16-30kg: 200mg PO dally x 14 days, 100mg PO thrice weekly
>30kg: 400mg PO dally x 14 days, 100mg PO thrice weekly;
6mo/kg PO x 14 days followed by 3-4mg/kg/day PO thrice weekly
(max 400mg)
Linezolid LZD 600mg PO or IV dally <16kg: 15mg/kg/day PO or IV
=16kg: 10-12mg/kg/day PO or IV
(max 600mg)
Group B Clofazimine (a7 100mg PO daily 2-5mg/kg/day PO (max 100mg)
Often given on alternate days or thrice weekly due to formulation
(see for specific weight banded dosing)
Cycloserine OR (& 250-750mg PO daily to 15-20mg’kg/day PO dmvided BID (max 1 gram)
Tertzidone 18D achleve serum levels of
20-35mg/L
Group C Ethambutol EMB 15mg/kg PO dally 15-25mg/kg/day PO (max 800mg)
P PZA 25-40mg/kg PO dally 30-40mg/kg/day PO (max 2000mg)
Delamanid DM 100mg PO twice daily Use only in patients >2 years; use with caution ¥ splitting dose or
crushing; use up to 6 months
Weight-band:
7-23kg: 25mg PO BID
23-34kg: 50mg PO BID
>34kg: 100mg PO BID;
3-4mg/kg/day PO
(max 200mg)
Amikacin AM 15mg/kg IV dally or 25mg/kg  15-20mg/kg/day IV or IM (max 1 gram) ®
(OR Streptomycin) S IV three times weakly® 20-40mg/kg/day IV or IM (max 1 gram)
Imipenem-cilastatin IPM-CIN|  1,000mg IV BID - QID IPM-CLN not used In <15 years old
or
Meropenem® MPM 1,000mg IV 3 times dally MPM: 20-40mg/kg IV q8h (max 6 grams)
Ethionamide ET0 15-20mg/kg PO daily 15-20mg/kg/day PO (max 1 gram)
divided BID (usually
250-500mg PO once or
twice dally)
p-aminosalicylic aod PAS 4g PO 2-3 times daily (total 200mg/kg/day PO once dally OR divided BID (see references for
8 to 12 grams per day) weight-banded dosing)

Abbreviations: TB, tuberculosts; MDR-
q8h, every 8 hours.

B, multidrug-resistant tuberculosts; PO, per oral; IV, Intravenous; IM, Intramuscular; BID, twice a day; QID, four times a day;

“Group A consists of drugs found to be highly effective at reducing risks of treatment fallure/relapse and death; Group B consists of drugs that can be orally
Ingested and that reduce nisks of treatment fallure or relapse, but whose effectiveness for lowering the risk of death & less certain; Group C consists of anti-TB
drugs, as well as repurposed medications, with less certainty on therr effectivenass for MDR-TB or that require parenteral administration.”

*Some centers utllize lower doses of amikacin with therapeutic drug monitoring, to minimize ototoxicity. Amikacin/streptomycin should only be used where

hearing can be formally monitored.

“Every dose of mipe

o8

lastatin or

should be

with oral clavulanic a0d, which Is only avallable In formulations combined with

amaoxicilin, dosad at 125-250mg dlavulanic aad (BID-QID). Amoxiallin-dlavulanic acid Is not counted as an additional effective anti-TB drug.
Pyridaxine should be given to patients receiving linezolid or cycloserine.
Cycloserine doses are often dividad twice daily to Improve tolerance. See The Curry International TB Center Drug-Resistant Tuberculosis: A Survival Guide for
Clinicians™® for suggestions on how to ramp up to full-dose Cycloserine to Improve tolerance. Some experts suggest pyridoxine 50mg for each 250mg of

cycloserine.

Ethionamide administration at bedtime may help to raduce nausea. See The Curry
Clinicians™ for suggestions on how to ramp up to full-dose ethionamide.

Australian recommendations for the Management of Drug-Resistant Tuberculosis,

2023 (FEEEHLG)

Multidrug-resistant TB treatment regimens

All patients diagnosed with multidrug-resistant tuberculosis (MDR-TB) can now be

T8 Center Drug-Resis Tuberculosis: A Survival Guide for

considered for treatment with an all-oral shorter or longer course regimen. This also

applies to those with additional resistance to a fluoroquinolone. The WHO guidance

(2022) prioritises the use of a standardised shorter course regimen providing certain

criteria are met.

The most up to date options recommended by the WHO (2022) are:

1. 6-month BPalLM regimen (fluoroquinolone susceptible):

e comprises bedaquiline, pretomanid, linezolid (600 mg daily)

and moxifloxacin

e  is preferred to the 9—11 months shorter course or 18—20 months longer

course regimens

*  not suitable for those with previous exposure to bedaquiline, pretomanid,
or linezolid for greater than one month unless resistance is excluded.

2. 69 month BPaL regimen (fluoroquinolone resistant):
*  comprises bedaquiline, pretomanid, linezolid (600 mg daily)
* A 9-month regimen can be used if there is a slower, but still favorable,
treatment response
*  not suitable for those with previous exposure to bedaquiline, pretomanid,
or linezolid for greater than one month unless resistance is excluded.
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On current evidence, use of the BPal.M and BPaL regimens is limited to patients who:
e are 15 years and older
*  do not have severe extra-pulmonary disease (miliary TB, TB meningitis,
osteoarticular TB or pericardial TB)
. are not pregnant or breastfeeding
*  have not had previous exposure to bedaquiline, pretomanid, or linezolid
for greater than one month.
If the above regimens cannot be implemented due to not meeting the above criteria or
in full due to adverse effects or drug interactions, a longer all-oral regimen is indicated.

3. 9—11 month all-oral regimen:

Although this standardised shorter course regimen is still a WHO option that can be
considered for use, the inclusion of drugs with proven or possible resistance such as
isoniazid, ethionamide and pyrazinamide, has raised concerns. The
ATS/CDC/ERS/IDSA guideline (2019) did not make a recommendation for or against
the use of this regimen.

The regimen comprises

e an initial phase: 4—6 months bedaquiline (6 months), moxifloxacin or
levofloxacin, clofazimine, ethionamide (or linezolid 2 months), isoniazid
(high dose), ethambutol, pyrazinamide then

. a continuation phase: 5 months moxifloxacin or levofloxacin,
clofazimine, ethambutol, pyrazinamide;

*  linezolid (600 mg daily) for an initial 2 months can be considered as an
alternative to ethionamide for 4 months;

e  extension of the initial phase of treatment to 6 months will depend on
clinical and bacteriological assessment.

This shorter course all-oral regimen should only be considered in those with:

e  confirmed fluoroquinolone susceptibility;

*  non-extensive pulmonary disease (no bilateral cavitary or extensive
parenchymal disease on chest radiology) or non-severe extra-pulmonary
disease (no miliary TB, TB meningitis, osteoarticular TB or pericardial
TB);

e for children less than 15 years of age, other extra-pulmonary sites are also
excluded (except lymph peripheral nodes or isolated mediastinal mass
without compression);

* o additional resistance to other first or second line drugs (other than
isoniazid; if a katG mutation is present, high dose isoniazid is unlikely to
be of benefit) or previous use of any drugs contained in the regimen for
greater than one month.

Note: Ethionamide (or prothionamide) is contra-indicated in pregnancy. This 9—
11 month oral regimen should only be considered in pregnancy if ethionamide is
replaced with linezolid

4. All-oral longer course regimen
The use of a longer course individualised regimen should be considered in those
with more extensive forms of disease, or if a shorter course regimen cannot be used
because eligibility criteria are not met or treatment is failing or drug intolerance issues
arise.
The design of the regimen is based on a priority selection of drugs from the new WHO
drug groupings (see table 1 below) which should be supported by drug susceptibility
testing (DST) and careful pre-treatment evaluation of the patient. Minor differences
between the WHO (2019) and ATS/CDC/ERS/IDSA (2019) guidelines include:
e Initial drug selection in fluoroquinolone susceptible cases should include
at least 4 drugs from WHO groups A and B, consider 5 (WHO);
ATS/CDC/ERS/IDSA advise at least 5 drugs.
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*  Bedaquiline is usually ceased at 6 months (WHO); but can be considered
for use up to 5—7 months post sputum culture conversion
(ATS/CDC/ERS/IDSA).

e The continuation phase should comprise at least 3 drugs (WHO); or 4
drugs (ATS/CDC/ERS/IDSA).

e Total duration of treatment should be 18—20 months (or at least 15—

17 months post culture conversion) but can be adjusted according to
treatment response determined by clinical, bacteriological and
radiological parameters (WHO); ATS/CDC/ERS/IDSA suggest 15—
21 months post culture conversion to define duration.

* Inan MDR-TB case with additional fluoroquinolone resistance (or where
one or more group A or B agents cannot be used), prolonged use of
bedaquiline should be considered in addition to the selection of a group C
agent(s) as prioritised to ensure a 5-drug regimen.

e In a case of XDR-TB, the same approach to drug selection should be
followed

Table 1: WHO drug groupings, 2019*

T

Group A Moxifloxacin or levofloxacin, bedaquiline, linezolid

Group B Clofazimine and cycloserine

Ethambutol, pyrazinamide, delamanid, amikacin, carbapenem with clavulanic acid (meropt orimip

Group C ethionamide and PAS (para-aminosalicylic acid)

a Source: reference 4.
CINVIZBEF 2 HESEN 2 1T IE)
Rl &5 > Z2(BPaLM L ¥ A ) : TB-PRACTECAL 7#5%, Nyang’ waBT etal., N Engl
J Med. 2022;387:2331-2343 (ZEHECHR 7)

Isoniazid mono-resistance (rifampicin susceptible)
WHO guidance on management of isoniazid resistant but rifampicin susceptible TB has

been in place since 2018 and includes the following:

1. A combination of rifampicin, ethambutol, pyrazinamide and levofloxacin
or moxifloxacin (levofloxacin preferred) for 6 months.

2. If disease is severe, 9 months is advised.

3. Iflow-level isoniazid resistance is confirmed, the use of high dose isoniazid
can be considered.

The ATS/CDC/ERS/IDSA guidance also suggests that pyrazinamide can be ceased after

two months in those with less severe disease. If a fluoroquinolone cannot be used, the
previously recommended combination of rifampicin, ethambutol and pyrazinamide
(with or without high dose isoniazid) for 6—9 months is still considered acceptable
particularly in less severe disease.
Rifampicin mono-resistance (isoniazid susceptible)

The WHO advise the same treatment for both rifampicin mono-resistant TB (RR-TB)
and MDR-TB. Although isoniazid is a potent bactericidal drug and theoretically still
available for treatment, the most recent ATS/CDC/ERS/IDSA guidelines also make no
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new recommendation for RR-TB that is isoniazid susceptible.

<HARIZBIFTDLHA RTA HE>

1) ZAIMMEREZIRE OB L, FZEROEMEIC 18 VA RMOIREE GO DT
T DOWT (ARG - IR TS REE RS, iEREERTER
2x) (2023) (ELEEIEK 12)

BIE WHO OHEEL TWH LI R T LFD 4 FEOL I A DWTHINTH D,
1 45 H®FQ(LVEX X} MFLX) +PZA+EB+CFZ+BDQ+ & i & INH
GEEED 2 fFE? INH, highINH) +TH O, 2 7 ® FQ+PZA+
EB+CFZ+BDQ Dk, 3 7 H® FQ+PZA+EB+CFZ
2 4 WADFQ+PZA+EB+CFZ+7 2 7+ (AMK) +highINH+TH O
#%, 5 57 4D FQ+PZA+EB+CFZ
3 2 4 H®DFQ+PZA+EB+CFZ+BDQ+highINH+ Y %' U K (LZD) ®
#%,2 1 H D FQ+PZA+EB+CFZ+BDQ+highINH+ ?%#%,2 5 H ® FQ
+PZA+EB+CFZ+BDQ O, 3 # H® FQ+PZA+EB+CFZ
4 2 51H® FQ+PZA+EB+CFZ+AMK+highINH+LZD D%, 2 I HD
FQ-+PZA+EB+CFZ+ AMK +highINH O, 5 % ] ® FQ+PZA+EB+
CFZ
(72, A%, BAARTHHIMZ IR T OILERSH DL LU A L LT, BlERILR
ETHIMEORESINTWNDEHDE LTUEUTOL DN Hiv, Aok HERESR
DR E BRMEEZEE L TR L TWE TV, ] EORRRH D,
(1) BPaL, BPaLM 6 & H iB¥&
WHO, X[E CDC 23HEfE9-%, BPaL (BDQ, 'L h~=F, LZD1,200mg) ¥
L O'BPaLM (BDQ. 'L h~=F, LZD 600mg., MFLX) 6 /1 Hi&&,

2) WA A RT 4 2024 (HAREE: - IR EIEF2) (R3S 32)
FERZE OREYETG T, WIIsR(E# & LC 2 » H# RFP, INH, PZA (Z EB X% SM %
Mz 7= 4 %l (first-line drugs) . LA ITHERFIIE L T4 » A RFP & INH 2 H 3%
ZEEInTns,
MFLX (X, LVFX &#2 % Z LN TE 50, fZICxHT RIS 2V S, Gl
SNTW5S, LVFX [T KM, TH, /X7 7 X / % U F/LHEE (PAS) &Y CS & 3L1Z second-
linedrugs (First-line drugs & Y Ll 711355 2 23, ZHI0FH TRIRD WIRF S 402 FE5)
ENLERT BTV D, MELX IZ2W T, TG 4 fEEoiRiE] o 6 fEHERE
PITR 72V E & (EEMEREEL) | OIIZLLFRR#E I TV D,

c. ZAIMMEREEE DR

H AR TIZZAIM MRS (INH X OVRFP (U 7 7 75 @ RBT) (Txt L CHifth: 2 Ff
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STWVWDHREEE L ER) ITEEMICERTREHEE LT, EEZERERIL TS
e, LVFX. BDQ O 2 & HARR) 23K/ & LT, DU\ T LZD, EB. PZA, DLM,
CFZ. FLONCS D 6 Al Z& iz 8 AD It 5 K72 Vv CHEEMALE D 18 » A
WA T 52 &Rl ET 5 (HAME - MR EE S RELZES. K
HCOZHIMMEREZIRRICRT T 55 2 )7, #ik% 2020;95:79-84) .

TRIREGRIN O 72 DI T AR ME RO TEETH D . ATREZR IRV Bz M %
FEAT3 2 BN H 0 | R FBEE OKWEEENCE L CIIEE OB T 2 A ik
CHELMAMENDH D, FTAHTIHEH TRV, 44 Tld WHO 2°
HEFLWEEEE LTBDQ, YL h~=F, LZD ®3 At L <iF MFLX /1 x
72 4 BTO 6 » HIRENHELE STV (Nyang’wa B et al., N Engl J Med
2022;387:2331-2343) ,

ZDEND, LVFX 2T 2856 L LT, [imd #EEORE] 1T, LR E#E
TV 5,
[6 HEAIRIENMT 2 eV & & (IHEMMERERS) |
a. INH 2 TX 3 RFP HEFREOL G
1) PZA G- RIRER G
RFP « PZA @ 2 A2 SM (XX KM XX EVM). EB. LVFEX D72 64 H
TE 5 2AILL EZROGE4~S5 Al EEHT 5, 72720, SM (UL KM X%
EVM) O#EIIHRK6 » Afl &35,
2) PZA G TERWGE
RFP (Z SM (XIZ KM X(X EVM), EB, LVFX D 4 %1T6 » H. ™% RFP -
EB @2 HITIRIET 5, 72720, SM (XE KM XX EVM) OFLITRK6 »
Hi L35,
b. RFP 2MEH TERWIGA OIRREE INH IZEEH T 52456)
1) PZA 5 FIRE72 56
INH * PZA @ 2 Al SM (X KM XX EVM). EB, LVFX ® 5 Hv 5 2 Al
PLEZEZIR L, it 4~5%K1% 6 » AL EERT %, D% INH, EB, LVFX
DIRHD 2~3 FITIHRFET 5,
2) PZA ™ TE WS

INH, SM (/X KM XiZ EVM) * EB, LVFX ® 4 HIT6 » H £ Tk L.
Z D% INH, EB, LVFX O 3 HI TIEET 5,

6. AMTORFERE (B RUERAREICIONT
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(1) EERNBFICHERDIAATORRBIRE (BE) FITOWT

BHFE 7 L,

(2) BEERBICHR DRI TORBRRKRABRBER CERKFERAREREICDONT

1) Edzs< [ (Moxifloxacin/THor EFX> 7 aXH% 3 /AL) and GEEZ/TH) |
DB TR LRTRZITV 56 R S iz (202545 H 26 H), D H H AR
DORERE D> D DEFIKIE 8 WA LL IR, ZAIMEREZICE 4 8 1E 2 i S
o JRERSCHERIRE 18 (©O) B LA ZIRRICBIT 2 7 v4dux ) n
CHEIOBE R T AT o — bl 1 R ThoTz (@), RIS 5 W& 1T
6 MThHoTo, FEMIEFHREN 2 (O, @), FFHEEAEFIHRSED 48 (O,
®. @, ®) #R I, MICIZET 2 HMENEEN Tz (®),

T TRKREZ AT HERMRZ SR E LT o7 — &I L 0 . SRR
(2% L MFLX 13— EREM A ST 2 EREOSHER T X 7228, HARNER TR
PRSI IE RS O B TOEBIC & EF o7z,

O, ZAIMMESEEIC L2 MR BRBBIZE AT 72 2 . HASE -
B RYIE S SR 2023; 36:14-19  (42E TRk 33)

JEHB] 2

BB 35 kAo,

EEC I

FIERE - [ENHA, WONENUEZ L,

BEFERE - FEREBEERE 22 L, AOHER L,

BURIE © BRI CEERZ 2 L Lo/S1 R HERM e (K 4), MR ITiEh s

VTVEEPER R0 T, AMRIEIT SN D bEFEE ST, MiERA R L O
B FFHERERZ L 22 S U INH/RFP/EB/PZA WARBRLE UT-, 169EERMG 4 » H#% b E

BOPERZRBD T2 (X 5) Mg ~H&FE L, #iJ7%% J7 E EI AT S vz, ik
b S DTSSR T D7D 1 » B CTHRMEIT Sz, 0 EEZICY)ET

i oMk L v INH/RFP/EB/PZA/SM/PAS/LVFX it XDR-TB & ZWr S
YR E o T,

ABERFEUE ;KR 86.9°C. TALBEMEN UT DTS ERICEEE DI L N H Y, W T

MREIR 72 L, T2 & B AIEEMEICHE: L,

AP AT L - M ER 5,780/mm3, CRP 1.1mg/dl. "8Ik HiEE B4k « TB-TRC [2

P, BB X #ds KL O CT I TP ICARRLAT i Ze L, B HE MRI 12T L HEMRRL

Fi A ERITTIC DT 5 F SRR 2R (X 6),

BRARRSE « PURSEE ISR M E L o b, BENREZRE L, 5 » Ao

To%( oM RFP, SM, PZA, AMK, GFLX #fif L, #EEORI{EMIC TH

1k), INH/PAS/—=>bvF~A > (EVM ) /7Y z2u~<A 3 (AZM) /MFLX
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(ZHRGE LTz, Hi5bE 2 A RICTS S THTANCHEFLIZ AL L, BB X 0 S @ BRI & 72
o7z, WBRERFIEE OB RN 272D B5BE 7 » A RIS NL I — U & fifT L
7=, 5Pt 9 » A BN EIIEALER LIRS Rl U 7= (RS s & k) . s
Bt 10 » A #B B L B AL OPRRE N 2389, BBX Y MRSA i L=, v =
<A VRIS T EHE L LIIPASH L 7=, Lo “WIES B 2 bz, £
G BB AL B O HERBITHE O TV N R ERIEIIE L T 2720, Bsft 1 141
IBPE & 70 0 Ak THEEFLALE & EVM fhiEz2fkke L7z, BBk sEsLA /s Lok
DFAIT TEDOIFEBE THMENE EM OHET 2 MifT L, £ OH%RERIIA LN -T2, R
Bt 8 HEMR I B EREAL A LT-720, 2D 2 » H#IZ EVM Bk T, Ttk
HFELE RIS T2, H5bE 4 FFERICNIRE T L (7).

ZOHBFRMANIEL AT, KREGEPHERE & S 10kg BN LIEHRLG TH -
7oy, WIRFE T S AE TR HI B, Mg EIEB O K2R 7720 (X8 ) Az
fifT U7z, FEEEE S RE, TB-TRC BE(RFP/PZA MHEZE BEME) & 72 o T2 N5 A
PETH > - OPUEERITEB Lo 72, TO%AERE 3T 56, WIn
HEER, TB-TRC, H#ITETRMETH -7, BEREIREE 6 » H CENE I
LA TER LHEIR SRR L 7= — B U ORI 2 37, MR BER © A B v 7e s
Sl MRSECRMBIEE Lo, RE . REBDSEO B RIERIT R < R
2 AR IE LIPS, Wi BN N LE OB 2ERB LTS (K 9),

N

EMBIA 4 5 Bl HHE MR & H6 BB HHMRR

R 5

W4 AR K MR 5 HHmA )
SUMEFROIREERS L & e TR B D RERE OBl & B2 5. L5/SL CORBMERBIRE RO 5. L5 2 S AHERT < AN T C RIS DE R 2 k2 BB B o
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M7 DEASETH HHEMRIR —
LA T BRI HH MR &
B O TBD 2o : Sk B9 BEEES BHMAIER

B OTSE B0 2. Kyl

QEMZ Y +, FEIBRICB T 5 7 v A n X ) a LAl X O Ofh ORISR
FIEERH OB 7 > — FA LV 5% 2010:85(10):757-760 ({23 3CHk 34)
*tge L 5k
A% 20 AEICHEEIFAIRIR 2 A L TN 2 264 g D 9 b, BEI L TN 2 & 2vhb
Do TN D tia% & RNz 252 ik (2B C TERFIMHEASEE O EEIKHIIZ OV T DT
Vir— MNREEITo T2, T v — FARRIZERR 21 4 10 A2 E L 160 fEa% i b
BGE ZT,
B2 L7z 160 igx D 5 b, fEZRR B BE) LT\ 5 146 sk DRIZ& 285 L7z,
(1) %7814l @ﬁﬁﬁwﬁkﬁéﬁl | FESE
X/ v AT 119 fggk (81.56%) MM, EH L Tunign & & 2 7ok i 21 ﬁ’ﬂf’“
(A% 6 fitis fz%;oto gk 20 4 1 AR O SRR MHERSAZ B OB T,
e L 36 fiax hAE A 18 ik, M2 72 L 2 sk, HAIMMEREZOZEH Y 110 ﬁm
B ARMER 3 Rk, FIE /R L 4ERTH Y, 103 gk (93.6%) 2%/ v A&
. 9 BAEM 5 FILL ERRBR L TN D 42 Jiigk Tl 2fEa% 2 6 LTz,
AL LVEX B RFETH Y 115 fisx CGEAILFLHE 118 fEskH 97.5%) TfEH
LT\, IVFX DS DB Z# L=0iE 3 Mgk T, MFLX &3 % 7 a4
(STFX) Tho7-, LVFX A L TV Ak b At s & MFLX % 10 ffigk,
CPFX % 6 figx., STFX % 4 Jig&2 M L Tz,
(2) /e AEMHOHEE (Table 1)
X/ o FIEROBBE LT, A 119 gkt . OF| 1/EFHJ<D/\13{CI“@7‘_&){&@;<%'
MERRNEECH D = & & 32 gk, QAL 15 Mgk, @&@ &V 65 i
. REHEHAR LN TR Th oz, EEEZ S DEIVIEIER 97 i (81 5%) . FEAl
Mtk 80 Mgk (67.2%) T -7z,
(3) /o HAEFERALARAVEBEZIIMEAL TCWDEADOER EORIEN
(Table 2)
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X/ a UH B L TORWIERR L 21 gk 14 fEs (66.7%) 25 O [ERERZIFEIC
BWTAREIG & SNEEEBEOAHIZR D) ZBHICET -, FHH LTV A X T
1% 119 fma% o 59 fitigk (49.6%) DOEZET =08, &5, @ BEOEREAHEN
REW] Z L& 45 sk (37.8%). @ THEHEREIERNHIZGE OISR AEZ] %
17 hiigx (14.3%) 236 L7,

(4) F v ALSOIEH O IR
PRSI L OV 7 v U HIDAMT, SRR ISR U CTER 35 2 & 235 534
IZoW T, OV, @QLZD, @7 7V 2Aa~A vy (CAM)., @FDfh, D&
T CER LTz, B2 140 gk 103 g% (73.6%) X7 & L=,
DX 37 figk TH Y. CAM 29 fiigk. LZD 5 figk. =ofic, 7%V -7
777 vk (CVA/AMPC) » 7 fig%, AMKS5 ffigk, 7 77 7 VE+ A a3 A
(CVA/MEPM) 1fig%, 7> LU v« 2327 % A (SBT/ABPC) 1 figk, I/
P42 U (MINO) 1 ik & - 7=, ZHIMERZEE OFMBEEN 5 FlLl k-
? 10 fEaR I ZBRAIE 9 Migk2y LZD. AMK., CVA/AMPC 72 8 &M H L Tuhiz,

Table 1  Reason o use fluoroguinolones for mberculosis

MNumber of paticnts with drug-resistunt wbercalosis

Number of treated in cach hospital per year

nssent
1 1-4 5-9 0% Unknown
Adverse reaction o other drugs 32 9 18 + 1 ]
Dirug resistance 15 | b 3 | |
Adverse reaction and drug resistance 65 5 27 18 13 2
Mo reply 7 1 2 2 2 {1
Togal 119 16 56 27 17 3

Table 2 Problems i wang fluoroguinolone for tubercilosis

Use of luoroguinolone

MNumber of pssent Yo Mo

N=111 K=2
Mot approved and not covered by medical insursnce 73 59 14
Compensation for adverie reactions is not gusranteed 19 17 2
Increase of medical fee on patient 48 45 3
Oithers 4 2 2
No problem or no answer a0 30 —

(@Yamada S et al.,Extrapulmonary tuberculosis presented as fever of unknown origin in two
patients with endstage kidney disease not on dialysis: usefulness of 18-FDG-PET/CT in the
diagnostic localization of fever of unknown origin. CEN Case Rep 2016;5:11-17 (4B 3CHik 35)

SiE 2

r—2x1

CKD 27— G5 (#EiE R ERIAYEIH F2:6.0mL/min/1.73m2) @ 83 ik & M:IZ- DT,

LB TR OREN & IR IZ OV TR e A 2 560 L7z, BT 72 R B4k

N & LT CKD ORAFHIEIE A 52T TN, FRREPE R i 1 B R E T
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itifER%, ARBEVERT T A~V L RGE, B X OBAIMME KRG 1 & 5 18 MR B GE
DIFEED &> > 7=y ABE 156 FRNZHIOREFE T CT #Rs2IC K > THEZ L 2fra it Tn
7o T OYMEHIPREEIBIR 22 TV ho T2, ABED 10 FE/i B DOIREN &
ST, H K 163em  (KH L 45~4Tkg OHiH T - 7o, i % 544 O BMI 1 E~17kg/m?2
Th-oTz,

AP O E L 43kg, FRMEDOFE (37~38°C) & 6 » HIMFe < EIFRITE TR L,
MyFERIE~—H =D T ITHEML ., G277 F=2 (Cr) LMHIRFEHR LN
A EFLTWe, CT fHeg Tk, BEEZ SIS LTV D A[EEED & 5 W28 133
DNl TRV DAY UF T T T 4 T, EFITHEHERN TE D
SRR O N2 o 72, IGRA (QuantiFERON-TB-Gold) 1£7 7 A Th o7z, K
KOPBRE G TIE~A a7 TV U AT N2 oTz, L, fEDOU T
VB AL PCRIE, WRIKD 3 DDORRDLIRIEETEMD H> LD 1 DTHMETH -7,
JR R R DOFRED SRR % R E T 5 7212, FDG-PET/ CT 733k < #17=, FDG-PET
[ CT 1. KEVAIREDH Y > )i, BRI Y X8, B L OMEREIC RIS 18-7 /14 1
TAX TN T —AORY IALOEENNZ SN2 Uiz, REEREARN LSS
ToAEARIZ IS MR TR, 8 BRI ol & | 5P b & £ 312 CD68 15
MOZEEMIN R S D Z &R E T, Ziehl-Neelsen 4ef0 ClEIHiEFE L &
CEEIFA LN TR o7, L L, AREREEIEOIEEERIC I D | fEE N
[FE iz, BRI, IEHER &V L EiR OIREMERE: TH 2 L2 STz,
RFP, INH, MFLX OffH#FEiLE%E 2 » AW, HW T RFP & INH OffiEiLE% 4
K ARIBAGE L, BEVIEHIZIAE o7z, 1A¥ 6 » H#%IZFEl /- FDG-PET/CT
X, KENIRE DY o%Efi. BB Y o oREf. e Y o, B L OMEREIC BT D
T FN18T AX VTN a— XD IAFZDOEENNFRD STz, FENIFI L)
ST, YU IL CKD O#ITZ Ik Hiv/e -7z, 1/Cr OE X I IPUfEEZEKIC &
HIERE DA BICEN L oTo, PUiEEIRR D 8 » At:, ESKD OHMiFF#T %
BRtE L. BEIZERT D2 L& E2F T\ 5D,

@ONHE FERZD, T 7 uxH 0 (MFLX) #5100 & 2 AFat b3 gz
FHIZWNCE D EN TE Y v JHifiz i L O o —6l. B SUYeE -
=7 Y )b, 2015:3(2):84-85 ({E3E ik 36)

it 5]

54 itk W7 VT EEE.

F5F A LSUEERR, ek, BN

BEAEIE « BEPRIFEE GHEHTED, HEIR I HENEE.

BUpi e« RN, ik, A2 RS OMER, JERAHEL, fiEICTE T IR R

b (CFPN) @ 4 HREfRRO&G G, Bl Lz72D CAMT7 HEGTRE, &6

(2 MFLX 3 HREONRKEE L VIERSEBRL7-, LovL, 2 HECTHERRL, S
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WIERR B EH & e o722, BIEND 30 FWH XV v 7 XU A (CAZ) A% B
T2 BRI < 33 W HICHBENFI~SBNZZ Lt o7, BIRPETH - M2
B DSEMER R CT B L O o — &S TA ESHEIC 3em FRE O N EREE R —
7elEREMEIR A MK, EER AL L LEREI R 2RO T,

MR R CYBEfI2 H @ 33 #iH)

WBC 7,600/ul, RBC 314 X 10%ul, PLT 15.8 X 10%ul,

CRP 4.2 mg/dl, Hb 8.2 g/dl

e - WAEE - MEEEIZE & 23 s 25807,

Bl W7 T EHE, B VWoTm U A7 KRFBLOES I % E CT BT
DR B HFEZE A iR < WA A HEIT Lz, YR~SBAZ2H (84 #HH) 12
ZEf), HEEBEHOKER 3 cc M2, MIGIT £5#%. PCR M~ 3 %5 & T
L7z, MR CIIFr BT A RO T, BRIIARE (% AR . PCR Mk
HEEMETH o 72, QuantiFERON (QFT-3G) 23t L e o7-7- 39 ¥/ HIZH%E
Hl, BHOFOWRIE 5ec W5 Li-, RIKEARTSOFRENEEZE 2 2%% PCR R
~EEH U7z, 42 99 HISRZ BB E O il 3 m Z BT lc T 4 Bl 523 50 7 H
DOt I N, ma—KRE L, VU oSENEERICHE/ L CRP HIK T, 1AL
2 WHKIZIZ=a— DU o GERIZA S TER CT ([ TRAKIZIER LT,

OMEBITIED, FEEMERIIER I X OEHER OIRRICEXR > 7 o U RFRT
o 7= — B, H ARG E 2 HEGE 2008;41(S1):760 ({=2£3CHk 37)
[P-5-131]
FERPERIE S 3 X OFFHER DIRIRICE X 7 a2 U INARI Th - 7-—1
T AT AR R [ SR AR R AR B B N R
OIEEIT (R E L), BRESEE, REW-, BB, RE—, WIS,
WEREE -, ST, NE S
JEGII 54 B ME, BERIETERMEIC T 2001 4F 12 H ik BrE A, 2006 4 3 H %
B\ RIS CORPE, BEEREBALOMIK, RIESIGD E5 MHEOEER R, VK
BREGME L U | REEEMEMIRE S BHESR 2 BV B 3E (INH300mg/H . RFP450mg/
H. EB750mg &7, PZA1.2g &%) Z#BAth. 4 A 24 B MHEMRE IO 4 hid T
L7z, BESITREE PCR BETH-7-, 2006 4£ 7 H 19 H. AST600IU/,
ALT408IU/N & FEHIVERFREE 2N HBL, Pz a2 2 TIRIE L7z, 2 W%, RFP %
DENOHEF. 8 H 25 H MFLX ZBt4 L7z, PZAIZNRE T L. EB TR
D7D L7eho>7-, RFP, MFLX Blthth. SIERISIZEM L, BITER O HEL e
< 2007 4E 3 AR AT Lz, FMEBREOEI LV FT4 & L TEREEREITH
ENREO =2 —F /o U RPHERITHD MFLX 2 L, IR L7
WET D5,
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OB FEIHEZIZD, =a—F /v U HREGTEEL, WD ENTMiFEEZ O 2 JEH.
fitZ 2014;89(12):842 (/3ECHik 38)

10.==2—F% /v UHIRGTGE L, ZW BN ifE o 2 GE5]

B « ZRARE = - A JE— - KIER ] - FREHE - JEUHEN - BATER - fEx K

FEAE - HiR - BIESEHE - $iEor - LA (B TRiaE T M2 m)

fiROZE C=a—F /v (NQ) ARIZLZWOENLAE LT 2 FEFNIZD

WTHRET 5, EF 113 36 A, X449 A K&, WK, BEUC TiltlE APL, MFLX

b SndcE, B 11 AEE LSBT, MEEBER 2+, JER 2 13 27 P

M, X445 A, Bk, MK CTERZ. IVFX 285 Sk, X+1 4 6 HHE
U YBEiRIT, MR BER 1+, MM & ®$%5[Jﬁ§§ﬁf£f1'ﬂ75> D, NQ #lo
FEITEEIZIT O RXETH D,

@S HFE)>, Aspergillus fumigatus /5% (Z Schizophyllum commune 73
HY S AVIEHRICHEERS U 7= RS 2 BE D 1 SER). 25 571 [0 B ARWNEI RSB s
£ 2010:36 ({=FCHK 39)

EFI] 70 5%, 2tk [F3F] F8EL MR IR,

[#E] 2008 4F 8 H . FEVZ TFRICYUBL 257, MifAZ % BE O _IRIEYL & 2Kk
LA BEG LD UEEE T, ABtl o7z, WK LD Aspergillus fumigatus
PR S, T RV AT T ALV AGUEN & B IZGETH - T,
RNY aFy—) (VRCZ) b, fEkiddeE L, SR TRIZEO AR ZfkfkE L7z,
WEIRESR D D EE TR ST, K7 —& L L 2009 4 5 HICIHEEEK T L
2o 5 A FTANBHEEL MFLX Z2#5 Le stz 4, MsBml X SR eMiiio
B ZRD T, M7 ANV FNVAFEOHE L Z X, 6 H RAIC APt L o7z, 2D
& XWEIKEEFE C, Schizophyllum commune 235& H S 4172, VRCZ OREFRAIIC $¢
HOERIZSEEL, REONRIZEIY 2 T6 APt o7, THTARIXY
R REENIEE L, AP o7, 74K T U B (AMPH-B) Ok 5
IRV IERITE LT, 7 AL 2R HNIAIEI O A TLE OPRIK 3 L OVRUE X
$EMA ClE Aspergillus fumigatus O HIX 720,

[#558] Schizophyllum commune [X1&M:DXGERIESCT L LT —M5E T A
SNNFNARFEZ G EE T L SN TND, 7T AL EILRIEFE, #ﬁiﬁé@qjﬁ:
IZ X ¥ Schizophyllum commune 753 HH &AL, ZOBNRIGFEICET 5 L HiE%
B L., IRIRICEERR: LT ER 2R LT,

®F M IIED, FEEHICHT 287 VA X/ o Flo MIC. #E 2013;88(2):
842 ({E3ECHK 40)

[Bf] BRI\ T A u X o FEFEQIIRRECIITHDHH DD,

IEANMHMHEAEZ ORI ITIA AV BINTEY . £ OFEFNESZ MERER O LB

EEZBND, Al DIVOIVUIEER D EERZE IOV T LVFX, MFLX,
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STFX, X7 nmuxH% > (PUFX), o x7nrux4% > (LFLX), CPFX ® MIC
DOHRIEZEITV., gryA OB FERIZOWTHRE L-, [FHiE] 2E L IES
TR TT RExtg L Lz, &8 FQ @ MIC H7E X TH9Broth % A\ 7=l &
WARTEIRIEIZ TIT o 72, BEAIRE X STFX 23 8~0.008pg/ml, i FHAlE 32~
0.03pg/ml T 2 (5MHRINZERI LTz, ETX8H0KD gryA DX A VT hor—F v
2zxFEh Uiz, [RAE] x5 77 B0 FEANZ k3 % MICrange (p g/ml) &
MIC90 (pg/ml) ¥ LVFX T 0.25-16 & T*8, MFLX T 0.06-8 21" 4, STFX C
0.016-4 fz (¥ 1, PUFX T 0.25-32 ¥ 16, LFLX T 1->32 X" 32, CPFX T
0.125->32 K X8 Tho7-, F£7- gryA O H % 22 ¥k(28.6%) TR 7=, [fEim
KHAN D MIC90 % thii 35 & STFX 725 1ng/ml T HIRVMEZ 7~ L, A MFLX
Tdpg/ml THoTz, & 5IZ MGITI60 A MR AR EH Y 7 b TBeXiST
(BD) ZHWT MGIT (2 &% MICHOHIEZEMLHET L TETH D,

7. DHBEOZLEMHEIZONT
(1) BEERBIZERDINBANIZEITAIETUOARVBARANZE T 5H8IMEOKREET
flilZDULNT

(2 ANTPE ARG RE 3 2 A RPE DR AR

. ZAIMERE (MDR-TB) 1R I2351F 5 MFLX fifi H OB S IEAL & Z510F I
Zo:'%%ﬁ LR

ZANMHENREEZE (MDR-TB) (X3 2768IL, BAETEE O [ ERO L (4
3410 H 18 HEKIE, fEEIFE 1018 5 1 5) | LROERIRIET A KT 4 (X
Mk 32) TS Al ERWZEEMALE 18 » HIRENMERS N TWD, ZoZHI0HH
WL DRV A NI . WHO T4 R7 A 2 (2025) (482 3CHk 2) . ATS/CDC/ERS/DSA
A RZ A2 (2019) (BEEEICHR 2) S THELE I 41, Harrison’s Principle of Internal
Medicine (2025) ({=FECHkK 27). Goldman Cecil Medicine (2024) (4B3ESCHR 26) %5
THRRMINDOEH L VA NZEZYE L, AIRERIRY 7 1—7 A (FQ. BDQ. LZD)
DI _CTL, Z—7B [CFZ, CS (UIT VY RV @1 HITHES L, T
XRWERIND 2 5A1E. V7 Vv—7 B, Z/—7C (EB, DLM, PZA, A I~X% A
ST AET Y (AR L), AMK (X SM), TH XiZ7' v 47+ 3 K, PAS)
DOESENAN, THRADEIN S, HESEIEERTRRIE L Svd FQ X LVFX XX
MFLX & ST\ 5,

WHO # A K74 > (2025) Tix. LVFX KON MFLX BREHIL U A R &R
LA OHRTH, HRFEARIIIHEIR] /1 HEREE)) kO BT / R
OFXY A7 KT SAE OFRBUFHAE DK DBATENTND Z ENRIATY
L (BFEXER2), RFTA RT7A4 T HIN 18 (~20) » AR#IL Y X U IEH
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T D PG OB HONW T, AOMEICE LT MFLX & LVFX (2 X 5 BAE2R94
T T NI ANRDO BT IPD A X 7Y & (BEEEE3) NolHEIhTnb,
F7-. ZEMIZE LT, LVFX KON MFLX 1338105 k128235 AE BHLY 27
DRI ZR LT IPD A X7V R (RFESTHK 24) 2351 H &dv, SAE OFSBLUHE
DIRS &R LT8R (15, (4) 22T ORBRIENT A KT 4 o ~O eI .
105 H) BRI Tnab,

EPNTIE, FERIE OS2 72V MFLX (3l ©& 9, MDR-TB (Z%/9° % 18 % H
FEHIL A NZEDDHFQ & LTLVFEX BMEAH SN TS BT A K7 A4~
2024 (/E3ESCHER 32) Tid, MFLX IZIIRBRE LR WS OO, LVFX & E S X 1T
AR E STV D],

2. 9 v HERBIL Y A

WHO %74 K7 A > (2025) Tix. BDQ (6 » H#%5) &, LVFX/MFLX, TH (LZD
CEEHAZ ATRE) . EB. & INH, PZA M ONCFZ LR+ 2480 9 » A%EHEL
VAR, 18 H ARMIL U A D bEEMICHERE S TWS, BDQ Ete LY
ANRDTET AL LTI, M7 7 U H TOBIRIFE (BZETHS) BH D,
BDQ #&Te 8N 9 » ARME L T A 3, ERIEAETe 9 » H LT A [STREAM
B (EEESCER 11) TRV Y 2 st 28 20 OIS MK ONRER D 22 2P0
IRENTWD] LI LT 24 » HEES CORBIZEWIGERARIER G 27 #
T 14%m\W) DR LA TN D,

—J7. BAKEEE - IERERMERIBREIE 22N 2023 IR Lz [ ZAIMERE IR
DOFEHE, FEZEROIENEIZ 18 I H KM OIER & 3 8 2 IOV T ) (BEEL
Bk 12) CTHEAZHERIITWD LY A 0L, WHOHEREDOLI T 4 2D 9~11 » A L
VA ERSTND, DO H, OLOIIERERNTXITROATHL Z b
WHO A K7 A4 (2025) TiX 9 s HBRRO LT A ERFATWDS, ZiUHIE
HEMEERBEONGA, K11 » HECEEARERIGETH D,

1 4% ADFQ (LVFX XX MFLX) +PZA+EB-+CFZ-+BDQ+ 5 /& INH+TH ®
#%. 2 % HD FQ+PZA+EB+CFZ+BDQ D%, 3 # H® FQ+PZA+EB-+CFZ

PZA
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2 4 3 HDFQ+PZA+EB+CFZ+AMK (7 I HhI ) +EMA&EINH+TH @
#%. 5 % H D FQ+PZA+EB+CFZ

PZA

EB

CFZ
AMK

= FARINH

2 2 6 7 8 9 (n8)

3 2 #HA®DFQ+PZA+EB+CFZ+BDQ+ &M & INH+LZD Of%, 2 » H® FQ+PZA
+EB+CFZ+BDQ+ @M & INH O, 2 % H® FQ+PZA+EB+CFZ+BDQ ®
#%. 3 # D FQ+PZA+EB+CFZ

FQ
PZA
EB
CFZ
BDQ
= A INH

LZD |
1 2

4 5 6 7 g 9 (»A)

4 2% H®FQ+PZA+EB+CFZ+AMK+ & H & INH+LZD Of%. 2 # H® FQ+PZA
+EB+CFZ+AMK+ & & INH ©o#%. 5 % D FQ+PZA+EB+CFZ

FO

PZA

EB

CFz

AMK

= AEINH

LZD

1 2 3 4 5 6 7 8 9 (#A)

HARDERBY ClX, fEIRET A R 74 U O H K5 - FERSEZ TS B E
EOHERE L YV A TSV T MDR-TB DIBENMTOND Z 2 EBETH L. FQ &
L CLVEX 2 LI=5A ORI T CICHL SN Wb EE b5, Eiko
LBV, 18 (~20) » HAEMIL Y A U NEHT 2 PR O A MEZ gt L 7= [E41
DIPD AXTFH VA (BEEELH3) IZBW T, IRFRERRORBIFS LT Y 27
DOEIFIZE LT MFLX & LVFX IZ XD RFRIGET U M ARROLILTND Z
LW ZEMEEBRF L7 IPD A X 71U A (RZESCHR 24) 25128\ T, LVFX
J O MFLX (3328 G- 112823 D AE FBLY A 7 L TN SAE FBLY A 7 DK I3
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RSN TWD Z &S, ZRMEHICHESE (7-2)2 M) L7235 LVFX [2#: 2 C MFLX
ZEA L7846, LVEX AR & RO ETEONI b0 L EZBNRD,
WHO A K74 > (2025) Tix, EFED 18 (~20) » HRHL U A KON9 5
AL ATz, EHEOZ BT R TH-SX | MFLX %257 MDR-TB D&
BMLELT, 648 BPaLM LY A2 (BDQ, 7L h~=1F, LZD KU MFLX) 73
TBENTWD, 6 5 A BPaLM L ¥ X L E, e ATS/CDC/ERS/IDSA DI A
KZ A4 (BFECHR3) THLHELEX L TH Y, Harrison’s Principle of Internal Medicine
22 edition (2025) THFEHMINTWD, HARME - IEEEMERBREETS S, 4
%, A EEEGORI L AFEEZEBE L TR L TWEWEEE LTS
(HEEEWR12), £/, endTB il (FEEEICER 10) 2RI L LR AHI O I
I2Ek D9y ABIEEROEL Y AL BLMZ LY A WHO 4 K742 (2025)
THHLUCHESRE S LTV D,

3. 6 # 4 BPaLM LI A

WHO /~> K7 > 7 (2025) 128V T.6 #» H BPaLM L ¥ £ > (%, TB-PRACTECAL
ABR Stage2 CGHIIAEFE Y OMEAEZA(LILEGRER) Ol (ELEICER7) ZBHLeE L
THERE S LTV 5, TB-PRACTECAL #RBRIZEWT, 6 »# H BPaLM L ¥ X 13,
WHO 5714 K7 A 2 (2020) HELEDOERERFE L U A Y (FQ 25T 5 UL EOHU#E
WAEHND 9~20 v ALY A Fffii LY A U EFER) ITHAT, BRI OKR
MR 720358 H AL (89% vs. 52%) . FEL, TRFEAML. M ONEBFRREDOEIA &KW
EWREINTWD, LTI, ENTHEESND 6 » A BPaLM L ¥ X > Offi ik
& B IERGRE OB 2 7”7,

6 # ] BPaLM L' 2 A

BPaLM LY A (%, & XU (BDQ), YL h~=F, Ux>YU K (LZD) Kk
WEXF7aXH v (MFLX) DM SIS, BPaLM TIXL U A U &Rk T %
4 F &R G U, A oEEMEIT 6 » A Q6 BN THhD, 7k,
LVFX % & Tt 3EA OB S 2 1 eREROB(LEZ B FIRBER H D 2 &0 6,
ALV ATIHEREINTE LT, oL A~ NEESN D,
WHO > 7w 27 (2025) 28T D55 BAEEAIORE - HEZ L TITRT, H
AEWIZFV T BDQ LIAME MDR-TB (2% 2 Z30HE - ZhRIIKAGR TH D5, LZD
IZ. MDR-TB O Ak LT 1 H 1 8] 600mg ® ¥ « FHEIZ X 268 IR EE
DOxtZE72%, —J5 T, BPaLM L ¥ A > TR IEA 2 AN E S 2 5 2 L13 T
RN END, KLY A UE, MFLX X OV L R~ = ROEGR%ZIZEN O FERK
THEMAFREE 72D,
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REFY v BDQ
ZL b= F
UERYVYF LzZD
EX7AFH 2 MFLX
1 2 3 4 5 6 (»nA)
S]] WHO o % - A
REFY v 400mg 1 H1[E% 2:EM. =Dtk 200mg & 3 [@
LRk F 200mg 1 H1ME
xR 600mg 1 H 1@
EFT7OFHI 400mg 1 H 1 [|]

BPaLM L 2 A o D 7 sk FL v

WHO /> R7 w7 (2025) TlE, FQ M, 14 mARil. & 415 second-line Ft
fE%3E (BDQ, LZD, 'V h~=KXiZ77~=1F (DLM)]) OfEHEI 1 » AL
FOBFITIE, BPaLM LY A AT RETRNE LTS, 118 » AKIlDIG
WhEEODLN] #5BT5E, HATHLINOLOBFITITHEHA LW EREE
L<. KUY A DOk Z IR 572012 FQ OFEFEZMMmA (DST) fiti%a
BWICATT L2 EBROOND, Fo, MEEEANIZONWT, WHO N> R7 v 7
(2025) Tix 1 » AL EOFEREN 72 WA 1Z1X BPaLM L ¥ A 3 & 5 (B
U, THER RN EDRERTE TV DHHEE) & LTWAH A, HARTIL, @K, Second-
line HUREEZIED DST 23 FIREZ2 5B 1L M 5 Z & 033K 8 B, MEREEANZ %3 5 i
PEDSHIBTAUE, LY A TEdlicF Ik Sn s b D EE XD,
WHO /> K7 w7 (2025) 1% 14 5L EO/NRIZBPaLM LY X 2 LTl
LTS, L, MFLX IZVNRICH T 2 &K EIIEETH L7720, BARENIZE
WT BPaLM Lo A 3 NRICEA S e nwe & 2 5,
BPaLM L 2 A v OIREMEI D2 H
® Lk

RIESIMIT 6 » H Q6 ERLE) T, H 1 BIOWWEEEBICL D E=X) VT E2FE
M3 %, WEIRETE DML LR WEERBIRIS DR WGE T, 6 » HERRIZIE
IR ZIERT 5 2 & 137wy,
e ik

LY A VBARE%IZ DST 12X Y MFLX SUdAEREEANCMHE 23 8 H S =561
IR L 7 S 40, BPaLM L A i3 ik &4 b, BPaLM L2 A Tl MFLX
 LVEX ICEE#H 2D Z L3R S0,
HERRBIZLVEREEMEIETESDIL LZD OHTH D, MOREREEF T &5
BEOBEZXTEFRIEL AR, LA okl s, LZD & 600mg (X, A
FEHRRIZ LD 300mg ITHETE 508, &EHB% IBEMELEZ THhH6DHRTH D,
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FG-BAME% 9 B £ CIIEEITEH ST, LZD i3&GH1kE 720 BPaLM L ¥
AUbHIk LD,

® FERINDHLIALOHKHIR

TRIEHM Y, BDQ KOV U7V h~= RE2HWT 20BN H 584, BPaLM L
DA O T 14 B SO NEF T2V R L TRK 4 8 2
ZTRWEDCTHZRMENRDH D, 7 BBOL YA R IRIL, BER A2 IERE LT
H5ET D, Lo T, 26 BT EZRAE, Z ORI Z 7 L TR L=
ATHIEEYMERE L TT » HCRTTHIVLERD D,
TB-PRACTECAL B IZ351F % BPaLM L ¥ A - DHENNE

TB-PRACTECAL &% (Stage2) TiL, B — I/ THERBIN TV HIEHERE T,
AlRE72BR Y WHO A R 7 A o THESRE S 415 MDR-TB/#BZ At 451 (XDR-TB)
DIRIFIZTIE O b O AR E U TEEIRIE AR E LT, AMEEEFHIEE TH 5
EZ (b 72 B R OERAR GEC, BRAM. RREF 1L, B rEE, SEEH
. IREOKGE OB ATEEE) X, BPaLM BET 11% (7/62 1)) . FEUETRIREE T 48%
(32/66 Bil) 1ZRD B, U AT EL 37T =T —URA b (%pt) (96.6%
CI : -53~ -22] Toh o7, BPaLM BEIFHEEIGREEICR L CIELETH HIEIT TR
<. MEMICAREICEN TV (mITT), xHREETH o 72 (66 ffil) TOL
FFEITIARTHHREEIKON E ST & LT second-line #%|. MDR-TB jBEHK & &
NTWAIANZEEN TR, WHEIG DR > T2HANL, CFZ (97.0%). MFLX
X% LVFX (95.5%). LZD (77.3%). PZA (77.3%). BDQ (77.3%) T -7z &
N, BROHA K74 U3 HELRET % MDR-TB JGROLGH L —& L T\ 5
EEZ LN,

PLEXD MFLX XU L b~ = 728 HARTHAGE S 41, MDR-TB 1A IZ4LT5 Al HE
ERAUE, AREBRTHRD B L7z BPaLM #EDOFEMEIRIERE T 39 5 FEHME K O
ICABEITERL Tz WO R, 2R bDEE X b,

4. 9 H AEESKRAOIKL AL BLMZ (9 # H BLMZ L % V)

WHO 7 A K7 A > (2025) IZBWT, 9 » AEESROFEKL ¥ X 13, endTB ik
BROpAE (BELEEICHR 10) ZRILITHELSE STV S, endTB 3Bk TiX, BCLLF{XZ,
BDLLfxZ. DCLLfXxZ KX DCMZ D% LY A2 &3z, WHO HA RTA 2hE-
7= MU O AEAEVGE & FBR S 4L, BLMZ L2 A o Tl FEAERIRIT T E ORI
. (89.0% vs.80.7%) FEDAENRIN TS, LTI, ENTHEEEIND 9 %
H BLMZ L ¥ A > O YL & BMERRE O E %2 7~ 7,

9 5 BLMZ LY A v

BLMZ L # 1%, BDQ, LZD, MFLX & ! PZA M HA S5, BLMZ Tl
MR S5 4 FlA 0 9 » H ORWIRIEG- T 5, BRIRRIS D EWG A ITIXIR ]
DIERITHIR SN TE LT, oL A~z L s,

WHO /> K7 7 (2025) (Z351F 5 AHE R o YL - &% LT IZR 7, BDQ,
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PZA X H RKENOFEZZIEIT A 8T A (BELEEICHL 12) CHELEI A AL - HE
ZIZFR L THH, LZD IL, MDR-TB Tk D2hEE - ZhHR CTIEARARE TH 5 73,
MRJB@%AK%H%IHl@@%@@ﬁ%'ﬁ%?@ﬁﬁi@@ﬁL@ﬁ%
L%, LI -> T, MFLX DR S iU, KLU A U RERNOERRK CHEMT

EHEEZXD,

REEY v BDQ
DSV LZD
E¥70xH v MFLX
ESYFIF PZA
1 2 3 4 5 6 7 8 9 (»A)
ZEH WHO o % - BE
NELFEY v 1 H400mg % 2:8f. %D 200mg & 3 []
OIS 600mg 1H1[E% 16 :@F'EEJ\ Z D% 300mg 1 EI 1B, X
600mg 1 H 1[E% 168/, D% 600mg %18 3 [
EFT7OFHI 400mg 1 H 1|
o IR 20-30 mg/kg/day. =K 1 HE 2000 mg

BLMZ L ¥ A D L wisg fL Y

WHO /> K7 w7 (2025) TlE, FQ ik, BDQ i LZD OfEHEN 1 % A LA
FEOBFITIE, BLMZ LY 2 ATEATRETRNE LTS, 118 » AKNHDIR
WAEEODLHM] BT 2HARTOEAICEAT 2EE22MT5L, HRATHZ ﬂ
DOBFITITHEHA LW Z ENEE LS, KLU A U OmEEL W 57290
FQ@%%@?%&ENDM?ﬁ%iﬁﬁ_ﬂiﬁé_kmkw6Méoit\%m
%ﬁ:ohfWﬂOfilwﬂﬂi@ﬁ%ﬁﬁﬁiﬁdﬁanvvxyﬁﬁ%?

5 (HL., MENR2NZ ERERTETWAEE) N, HATIL, #%. Second-
mwﬁﬁ&%®DM%ﬁ%bi%“i%Mﬁé & DR B AL, MAEEANZ T D1
PERHIT LR, LA TETICH RSN b D EE XD,

WHO OHELETIE, FEEEOMBE FIMEROIPINE N F — i3/ & b, O
IRAYIRETEIRIZ LD & . MDR-TB 2 & O#EfiiE MDR/RR-TB & #lA&HH T,
MDR-TB O A[REMEREVVNESRCEHEEIZ DL Y A 2L Tl ShTns
L L, MFLX (Z/NE~OBE G322 TH D720, HARENIZIBWTBMLZ LT A
ANTNFITEH S e n e E x5,

BLMZ L 2 A v OIGEME O H
® Lk

RIEHIMITEE 9 » H T, BBIRKISDEBWIGE S, TEEBIFOMER ITHERE ST
VAN
® i

TRIEASORIS ORI IX, V2 A Bt 4 » H B ORRIRFHMN & H B 7 S &
WEEFAT D, 4 » A B ETITEERALNRWEES (BRRIIZ, UIEEETEN
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4 » HBLREGEGME) 121, 1BEABOEARGUE DS O ATREMEIC DWW TillE %
ITORERDHD, 6 n» A BURLBGENADILWGE (BRI, UK ER R
M) 121X, LA ETRIET A,

V/%/%ﬁ%;IQE#@,XiEmQ%L<iMD WZHRPIEDR A L=

TR E Hp S, LY A b En s,

ﬁ%%% FOVBEEMEETE5DIT LZD OHZTH D, fOREEIEATIlIsk
HEDETFFITEFICHIE 25, LZD OHE 600mg X, &5BMES 16 HE F
TThHIUX, AEFRICLY 300mg IZIHETE 5, &5 9 B F ClImE
R AE LN EREE L, BREEORMAL, BRARTEROMIE, U X #k
BIZL DB 2N & 2T BRAREEIRBIGD 6 5551 R 5,

HERRIZLD PZA XIILZD OFIENREBESINDHA, B ORI TL A v
EET A 2 LIETE AN, BHEER AR IET A0 EIX, LAV ERIET S,
® FRINDHLIALOHKHIR

HEEGOBAMEMRFIZLY ., LIAURTIlEN 56, BEORIENT
KRTELIRY, TELLETESIBREBRAT A EINTWD, LI A OHHEI
7 HEEZEZ T 4 AR THL5E1E, TMEIM A /M7ET 272 OIIER T 5 02
Db, IR LEGSIITIREMMESARE LT 11 » ATETTOILERH L0,
T=ANA = ATl SNHRETHHE LTS, LI AR LEOFWIE, 18
FEOFERITHF LTI RERERENH D, —FH. VYA M OFWIL, 30 HAR
MCTH-oThH, LA MEREEA DT XTIk UL CHIEICHE DST 2170, EER
PRRPUMEZ TN LT, BT LUVRIE L U A B0 B 2 OB A I L7 AR
SRAAN
BLMZ L 2 X > ® endTB iRERIZ 51T D H 80k

endTB iRk ClX, WHO H'14 KZ A4 > (2016, 2019 K TX2022) (ZHE > 7= Hidgk D%
YeiRIR (18~24 H AEMIL VAT 9 » HEREL VA V) BRBEHICRESH
7o FEVMEIRIEHED BHE TIL 80.7% 035 B 4T 27~ L. BLMZ FEIIAEYESRAE IS L
TIHELPE L W S, BLMZ LY A U RE L FEUETRIRIE L D ) 2 7 7413 8.3%pt (95%
Cl:—-08~174) ThH-o7= (mITT),

£72. 9 # H BLMZ L3 A FHEERRIC AT, JRIEREIENE < (89.0% vs.
80.7%) . #xIF R EOENEMEL (11.0%vs. 19.3%) . BRI ITBHIARGEDEIS 2
VY (2.5% vs. 6.7%) T DR SIVT2, RBREETH o IAEMEIRIEREE T O E A L7 3K
IZ. LVEX (95.0%). BDQ (80.7%). CFZ (79.0%). LZD (72.3%). CS/ 7TV Y K
v (711.4%) Thotz, Fl-, WHEOFTHFEZEHEK L LTAARTHERTE 20 (K
FINTWNRW) DIFEITvAE~ATr (109%) OAHATHY | WG EINEIEIC
DNTHREL 2otz

F o T, XIREE L SN IR IL, HART MDR-TB DI L LTS
HENE R LTV D EEZ L, AR TR® 517z BLMZ BEOEHEIRIREEIC
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T HIELMEE NIRRT, BARICBWTCHLERRAEERbDEEZ BT,

725, WHO B4 K7 A > (2025) TlX. endTB Bk TH# S 72> 2 -5 BDQ
ZETte 9 » ALY A (BLLXCZ, BDLLfXCZ) & BMLZ LY A %2 &bET 19
B ABEEEROEKL DA ] EHRLTWDER, 20T, BEoEM: (JRIFICEY
LU Y — A EFEDONENE, ZBM, DLM ~D7T 7 & A &g Te) TBMGHE L 72
H. BLMZ L ¥ 2 A3 e @RI O 2% (nethealth effect) 7> HiEED LT A
vELTHREINLTWD,

L B2y, EASR0O MDR-TB 18E T MFLX 2+ 5L A CET A4 RS
AV OHEERWE RV BT ZAOERKTH LD, HARNDFREZIEBF TR LT
MFLX DMER ST —ZIZRons, Lo LR n, 12, BENFICBITHERE
FEOVBEPEIZOWT ) IZREHE L 7e K O IS AN NS AZIE o [ N R S Sk R B B
M 50 AFg LMD TOETHY . ESDOEREKR N WHO A K7 A TOHEREL
VAAATONT, ENTHARANZXGR E L, WGEEA sl g i 5 Z & 13D T
RNEETH 2D, ENOEKR THBESNIZREE (IR 67% AR E) (23t
T HARIKDOEZME (MICso : 0.25 w g/mL, MICo : 4 1 g/mL, W9 iU HHEEME, B
Bk 22) (XESOERK ToBE S - ZAIMPERE R T 2 AFKOEZ M (MICso
0.5 g/mL, MICy : 2z g/mL, 2005410 A 11 A& HFHFEEHEE K. HKE/E
B+ 2%&EH) SEELTEBY., IT44EDO MDR-TB ® MFLX #5224 5 HF5E
IZBW T, MFLX MR O MIC 1 EitofE & i L ¢, F72ENATRE 2R
EWRRWZ &g bND (5. (1) EEA RS, EKyEheREonE
A E L COWBEIRDL, 60~63 H), F7-, AKOKYEHREICEI L C, K LS
TR D RIEZEITRD 7o 7= (2005 4 10 A 11 HAR  HEEEEMEE  ~.
W, oA, ARG, BEMCBET &R b, BARABEICBOTHLARIEDOHE)
MR TEDEBALND, EANDOKERDOTA RIA L ORLREL A 03, 7
U7 (AARLSN) ZEeEBRIER, Al WIER LR, % Am & BEEEORBR T
BoNo T U AEGHT LI ECHERICE > TV D 2 2B ET L L. BAANIZ
MFLX Z &2 HI0FH L2 A TR LT Ga ORI T . KMBEEIC L
D BEINCHGREIND Z ENRLEEND,

[ Z A PERRSEE 69 2 /8RS, 3 SR L CTW B ATREED & 5
M D B 5 22

MFLX [ ZBEA&GRONHE « W RATIRNT, ERSAE BIT/NR, WOND, I 30T
R L CWARIREMED & 2 D AL « A&EITRE I LTV,

MFLX OFERNTA SCECB W TS, ARk L TiE, BEER (A X, 9
T 8) T, X m U RPTEAN R 22 BT OB FREENEO LN TND Z &
Fo, MRS REEHAR, FrER, LR, SIRXINR) 234l Lz R
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BRI SN TR BT, By I Cuninz enn, Z2alanTtnd
it\ﬁ%X@ﬁ%LTméﬂﬁé@%éﬁ"ﬂbf%\@%%ﬁ(#w\ﬁm)
THENRESNTWDLZ LD, Bl EhTn5

EPNA SCRR O FEE D H 11X, /NAE, ﬂ%ﬂiﬂ%bfwéﬁ%é@%éﬁé@gﬁ
it A Ffuﬂﬁéﬁmﬁ%ﬁ MEOREICENDIERIIFELNATELT, 4
[Bl D FFHICIE/NE, SONT, 3 TR L SV D AlREME O & 5 e tE o Ak - A&
a3 5,

(2) BEERBRIZEAINBEANIZBITAIETUVARVBARAIZB T 3REEOKEET
fliIZDULNT

1. - &, &5HIM & 22N T

ZHRITHPEFREZIE DIRIEIZ DN T, ET A T A U THREINDH LT AT
X, REICE ST, FEHL 400mg 1 A 1 [E&EE &SN TWD, 2k, AFITTT
IR ENTWDHERIEICR T B - HELFETH 5,

728, MFLX OHEIZOWTIE, AT 600~800mg/ H O & H E&& 512 K 5 H%h
PEDE E D Z & DY AUCo24/MIC HlZEED SHRFT TRIZ ST & DOfED O H D
(EZESCHER 11, 14, 15 KTV 16), 9 » HERMEL ¥ A &Gt L7z STREAM st (22
ESCHER 11) TiEEAEO MFLX (IKE 33kg A2 400mg, 33~50kg |2 600mg,
50kg H1Z 800mg) MMEH I TWD, WHO N> R7 w7 (2025) THREITKH L
T 600~800mg D HEDIBINE L 705 Z ENRSNLTWD (B¥EE4), Ll
QNN 9ﬁH@%vV%V%i%#éiE?yx?%6$77)ﬁ@&ém%ﬁ
Z2R9E (R3ESCHR 5) (1281F % MFLX O 1 &Ii%, MFLX 725 10~15mg/kg/H . fxRKH
%m%gfkot_k\6ﬁﬂBMMAV/f/%&JLtTEWNﬂHMLﬁ%
(EEEHEL7) KOV9 % A BLMZ P A &gt L7z endTB #RBR (S5 E ik
10) TIFAEEIZ X 59 400mg/H O HEDMEH 4L, WO BRIZE W T HEEHER
WIZH D Z L DIRWEINE L BIFRZRMENREN TN D

— i C.MFLX [T O W TR S 11D QTe IERK 12 4% 5 H[E A MDR-TB .55 AUC.
24 CORBMEN 493 mg-h/L ThoTo &) idy (BEH12) 2350, [ENE 14
AR #5-3RBRIZFVC MFLX 400mg 1 H 18] 5~14 HE 5% O AUC. 7Y
(B )] 78 46.67mg WL (1.16) ThH-o7=Z L &2EF 25 L. HAANT 400mg/
HZfx 2 HED MFLX B2 THRETLH2MEMRITZLNWEE X N5,

PSA LTI, BHERICE > THIRR”S TH L7 X1 v 7 X2 (MFLX) D%4
PEEEHIEEN 21T > T\ 5, S CTh DFEIE~DOE GRBIIER TE 20 E O
O, AEFEGHREITEREL TS

2. PFREE & 2Pz oV T
RER ONERNANADIERET A KT A PR T X912, ZAIMMEMEEZE ST 515
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FRIZONWT, BANRIEIIEZERTHY . ZAIFH L A TOBRENRLAL IS4, 14
PRIZB WA BEOREEERL NLEEETE=4 ) VI RYAEE &b, MFLX 23
AW S THARENTZHEICENTIE, INH XY RFP (X% 77 7F > : RBT).
BDQ. LZD. EB. PZA. TH. DLM, CFZ, CS. SM (XX KM XX EVM) KO~
U hv=F (BfE, ERAREAR) EOFHNEZ NS,

18~20 # HRMIL VA U THEMT R EO LM Z G L2 IPD A 2 7 F
U A [(EZE3CHR 24, WHO A RZ 4 2 (2025) ] 28V TIL, MFLX IZ
LVFX. CFZ K U'BDQ & 382, HFUkiEZIE DO ClIkfi) 2 & G- H IR 5
AE, KONSAE OFEBIHENMENZ EBRINTWD,

ES DR E., WONT WHO HA KT (2025) ({B¥ECHEk2) Tk, EHL Y
AU JKON9 H HD BDQ & & Te it O ZHINF L L & A o CHESE IR ER TR
D FQ & L TLVFX XX MFLX LREINTWD, ZDHA. ZRMEOMImEm)
5 b A O I W TESRIANL I AW,

WHO 74 K742 (2025) TIZFQ Mi#iR L LT, LVFX XTI MFLX & H 55
A+ MFLX O.L@EtERN OIS Em W alaEME2 6. LVFEX 28 UIE LIS £ A mNIz
1Z& 5 A, LVFX XUE MFLX DWW OERICED 59, T _XTOEEFITH LT
AN OwEE=F ) 7 EEBNLE L LTS,

6 # H BPaLM L' A K TR9 5 H BLMZ L' A 22\ T, MFLX I8 L
Y- ae X AORE Y =RL/ Y S = WA A

PLEDZ & 26 MFLX OZAMMEMFEEAE OIGHRICES L 22X, Fieo

SN BEEBEOREIZ VW EEZ BN D,

1 HEET 2 M - HEZ, 37 TIOERREZ IS LTV 25 ISE DRI K 5 A
- HE (1 H 1E400mg) 2272\ (Fl—) THhd, T, AFEDIKY)H)
REIZRE L C. BRIR ERTEE & 70 2 RIEZEITRD Do 7z,

2 KERHTA RIA CEHMMEMFSEEICHE SN LA 0L, 7TUT (
ARUSN) Z B EERIER, Aim & BIEACHEGR, % A m & BT %E T
Nl Zet e Gt B U AE N Lic ETHELEIZE > TV 5,

3 ZHIMMEREIE~OIRRICK LT, MFLX NHEAITHERA SN D Z Lidvy, [H
ADREER DN WHO HA R4 2B WT MFLX 28 et L2 4 v 2 4
D6, HFREORKERL NLEEMET=2 ) VT NWEE SNDN., iUt
EEIREOFEAITHLH 5, FQ A &ieL ¥ A L NZBWWTIL, MFLX & LVFX @
M IS B 2B RNEAIT 22 < . £, ABNCHHL L= 2 2B o7 &
BTN & ZRER LT,

(3) ZEZABICHR LI LMBADEZHMEIZDONT

MFLX IZ. ERNAMIBWTYERIRE I BT L TREARTH D, HARAD
FERIEBRE IR LT MFLX 2MEH SN7-T7 —Z IR O NS DS, LA i e
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OENF R EREE BT T ThH 0 . ENOMEKR N WHO ZEDIRE T A
RIAVTHREIND LT A AZHONT, ENTHARANZG L L, MEE e
Bra B9 2 Z L3 THEETH 5, EERRIIZHH S 4 2 Bl & T WHO 77 A
RIA4TRETYT (AR ZETERRICE, mim s SIEL R, % Am
SHBREORBRTHE LN ET VA0 LI ETOHREL A 2R LT
%2 BTz, EWNAOEER THBES iz 2RISR B IR % MFLX Oz
PEASALL L T2 2 & I ONZ MFLX O3B RE I B U CERIR EMRE & 72 5 RUR
ZIFFBO LN oI Eon | HERRIZIH o 72 MFLX 2 B 02 AI0FH L O A T
ENIZEBWTHREEZ T 25 G OAMEIIFRFCX 5, FMEREOHRAITH D
(FHREORBEF L T =X ) 7] ZMEE LT, LI A OGN T
PNHTEMND, BHRUVAT « XX T 4wy T UARHFTE 5,

MFLX ZfEH 3 54 L ¥ A OFRFRIRIL & 72 DRSO A 2 7 F U A
X, WHO HE DAL TFEOXREZ T CEBEINTZHDOTH D,

* TB-PRACTECAL 7B (EZEEIER7) : EH7 X =R (Médecins Sans

Frontiéres)

o endTB #BR (EZEETEL 10) : UNITAID. KEESFEAENZEHT (NIH) & ONEEE
7 & [ il [ A%

e STREAM ik (ZEEEESCHK 11) : KEEEEBZ R (USAID) MK OVE[E[EFF S
# (MRC)

o P77V AOBENTE ({B¥ECHS) : WHO

* Ahmad 5D IPD A Z 7 F U 2 (EEEIER3)  KEMRHTS (ATS) |
Canadian Institutes of Health Research (CIHR) . KEEIF FEHEFH Y # —
(CDC) . BRINMERZR24 (ERS) K UCKEEYHES2 (IDSA)

e Ahuja 5D IPD A X T7F VU A ({2ZECHL6) : WHO K& T¥ USAID

e LanZ LD IPD A X7 F U X ({BZECHK24) : CIHR, CDC, ATS, ERS KO}
IDSA

CHBERRRERC A 27 T U v AORAEIT, EERIICEE T 2 7RS4
I TERY (5. (1) EIEA LB, EYEERREDOAKMmLE LT
AP KON 5. (2) Peer-reviewed journal DF&FL, A X « 7F U v AZEDH
BRTLL) . FND ORKAEICIE-SE . MDR-TB IGHICE T D MFLX 2 & deiafE L
A X, WHO A R A2 (2025) FOEBTA RT4 o THERSH (3.

(2) BRKZE 6 I [E CTOMEERE AR OWNT] KON 15, (4) S5 LA
OB A BT A o ~OFC#ERI)) . Harrison’s Principle of Internal Medicine 22"
edition (2025) & W 72iEHEM AR EFIC L RSN TS (5. (3) #HBHEH
~OFEHEREE & L COFRHERIL )
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PLEDZ L3t MFLX @ MDR-TB (2% 3 2 HIZ DWW T, 2hRE - 2 & LT
EKBINTODEIFZWS OO, T SIME ISR 2 R R3S OB\ D
W CERRITA2 A 1 BAE B 45, EIEFEH 104 5) ISR SNHAH PGS
SNOFEMEOHWERED S B LTFo (1) KW (2) o “UEIZBIT DY off
MERE S D" . (2) O “EERAIERTE 2 7RSI s S 7B FRUR L
LT D15 DRSO EBEAERS TRl S-SR H 57 2T TH 0 |
EERRIZIL 3) @ “BDRIRMREFEEOLFMEFIC LY Efi I 578 &% D E
(ZHR DA ERTE, BEEME R QS HEME SRR LA 2 R RBR ORBRAGE N H 57 1T5%
BFHLEZBND,

(1) HE (R ERIZEOKEICZDH D L5880 HILDEGEOHIE XX ZUHS T 5 HIEE2H
LTWaE B, KE) 20»H, LFRT, ) IZB8WT, BRI HEEeEE XITehHR
SIZX VAR E N, ERICBIT DY OMEHERN S D . ZOEE Y HITHT 5 KGR
REEICIRfT SN TV D ERNAFTE 256

(2) AHEICEBWT, BEICYIE IR IC LV AGR I, ERICEB T Y o %
N 0 | EFRANTEE T & 5 A IS I S VB FRIRIL & 72 0 15 25 30T
[EIBEFEEE TR S N7 b D5 A

(3) AWM FEOEFENLFIC LD Ei I 572 EZ O FHlAR D mErE, Bt &
MEEMEDHERR LTS 2 BRI OB GE N & 556

LoDz L, MFLX O ZHIMMEMREEZ kT 2 G0 L OV erix, B
R FANTTH D LRI LT,

8. Wit - WRRUME - AEFORMOT LM OVT
(1) e - BRIZOLT

WHO A KZ 4> (2025) (28T, MDR-TB {5 IZH1F 5 6 # H BPaLM L
AV 9 8 H BLMZ LU A KRN p HEAEL Y A Y (TR . 18~20 » H
FEHIL oA 00T IcBn Ty, AFIIX, £ 24 TB-PRACTECAL i (HH
EICHER 7). endTB 3R (FHECHK 10) . STREAM #ER (BEEEIGHK 1) KO T
7 U OBERZE (ZESCHER 5) . WONT 3D IPD A& 7T U & (BEEE
3VABZESCHR 6 L TN 24) OFGEICHDE KLU A L OMERRESR L S TEHEY | MDR-
TBIBED TG 240 ) EH|D—o L L TEESIT 5TV 5,

FI EHNTA R A4 280 TH | RFIDFERRIEICHT L TRERTHLHOD,
ZOHRAMIZOWTE LI TWD,

WHO /~> R 7w 7 (2025) @ “3.4 Regimen options in the treatment of DR-TB” D IH
RV, T—fRmic, XoEBM T, IoeeT, ZRENEL. X 2hRNRE
L AVDIFEND, | &EDOFLHEDH VD (BFEK 4) . 2 OBLATIX 6 » A BPaLM
VYA 95 HBLMZ LY AV KRN » HREMEL VA > (7T FIGFH) 23 18~20 »
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ALUA XD ELWEEZLNDN, RNV R7 v 7 TE NREL I A DR
PRI B E 5 2 5 £/ BIRNC T, AT 7 7 7 A v, PiiE SR~ £ O E
BE OIREE, JRIEEEARE o HA 7m774w\%%@$%k%ﬂ\ﬂ%%ﬁ\
FERE RO & REENETOND ) Lo T, ZOZ b, MDR-
TBIRIEICEWT, 6 # H BPaLM L' A2 9 % I BLMZ L A 2. 9 % HE#HEL
DA (THIPEH) KTV 18~20 » ARMIL Y X DOF N TIZEUWT MFLX 23 Af
RREMDIENEELEZOLND,

728, AFNTWHO T4 K74 > (2025) (2B T, DS-TB (X LAELE S D 4
1A LY A (INH+RPT+MFLXA+PZA) IZb&ENDH Z &b, DS-TBIZx LT
PFRHERE CIIAEE D ZEDBRBIND, LMLERAL, EHNIZEHBWT RPT 2
ARERTHDHZ &, FLBUTOEERFIZE W TS DS-TB OIFEEREHWZ & %
ERTDHE, ABIZENO DS-TB 1Zxt L CTHEARGEE 35 2 & OBELEITEL 72
WeEZ 5,

MDR-TB } " XDR-TB DR EERFRE L 70> TWHBUR, LTE DR L
DA OFPUTIE RO EIEE , HAIMNE 2 — 2 BEDOIEEREE, FHE~DRIMHE,
e, ARMEREIUS L TRESND Z EE2BET DL &, BB 512X 5 MFLX
m%i@%ﬁ%%mﬁé*&i %@F#%% BT DIRFERRNIE 2D 720

(CEEEE 2D, ML IHET 5 72 9121%, MFLX O#% 5505 % X v BARK

;ﬁmﬁé_k#E%k%zét@\ﬁﬁ@ﬁﬁi%ﬁmiﬁ&_@méhém%
EEZD,

Flo, TARTA U THHINTWDERKEER L A X7 F U 2R, i
IFEEZ D BE ZBRWICERICB T 2 GMER L2 EZFM LI DO TH D,
WHO 54 K7 A > (2025) ®"Remark” & L C, DR-TB (Zx%f9 % BPaLM/BPaL 6 #%
HL U AR, 9y HBRO LY A2 (endTB iBrfE Bz FE5<) ICBE9 B HELEN
K, MMEZICEATE2500ELH L bO0, BRI TIE, MisMEZIcx
HARBN DA INE R W RVENEFIKZ EAMTH D LITEWENZ Enn . AAlD
WM IREE E T A2 ENmE LB 2D,

LEDZ &0t AFIOZNEE - 2h R % [ GEISHETE) EX v 7m0 @ o
TEE GEIE) ZAIMPERREE) &30 2 ERmb B X 5,

(2) AE-HAZEICTDOW\T

MFLX @ MDR-TB {6 IZRBIT 5 HEE LT, A K7 A Tlx., BPaLM L
U A U EME L 72 TB-PRACTECAL #B, BLMZ L ¥ A > &gt L7z endTB &k,
9 » AMMEL YA (7 BIDFH) ZRGE LB RS ORI K-S X | 400mg/H
DHREINTWD, —JF, —HOTA RTA4TIRWIZISEC TEMHE (600~
800mg) HEEFAFREL S TRV, T, BAREHAZN PO TIZIE, BHART
DLV EWEIEZTET SO UFIET D, LNLERRL, ERNIZBWTEAAID
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BEAGRZNEE « BhRAITH T DR EIZ 400mg TH Y . TN a2 B2 5 HEDZEMEX
HERENTWRWZ LR, JIE A MDR-TB 4 T QTc iR DO BIE & 72 H iR &

(2t 12) 2SEWNG 1 FHRBRIZEBV T MFLX400mg/H 5~14 HENKE®R ST
ERINTBEEREERESERLT. HAAN MDR-TB #3124 L T 400mg/ H % #
ZHHETMFLX 253252 L OMEMHITZ L NWEBX N2 LD AHIO
MDR-TB #2317 2 &L, BEAREREE - 203 & [FIERIZ 400mg & 95 Z & 33
OchrEEZDH, Ty MRHAEE LTI10~15mgkg/ HR—HDOHA KT A T
HRINTWEN, T8 T AR+ THL EITEWVEES ., ENOAE - HRICE
DHRXTIE W EEZD,

B HIRNZOW T, FrPTEZEOBRIE - KGR0, MIERRICET o7
VADEREIC LY | HELE S D BN O G OB G T D WREE D B
5L, KOG HIMIZOFHEORE O« ORBFEOWREEL D L ITHBisns b
DEZERDHI2H, AR OEGHMZ BERMICHET 2 Z L IXREE E x5,

L72728-> T, MDR-TBJRIEIZBIT D AFIO ML - HElL, BAGRHE - HETH
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