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Diagnosis and Treatment of Multidrug-Resistant Tuberculosis

Tae Sun Shim

Division of Pulmonary and Critical Care Medicine, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Despite global efforts to control tuberculosis (TB), multidrug-resistant TB (MDR-TB) is still a serious problem worldwide. The
diagnosis of MDR-TB is based on mycobacterial culture followed by drug susceptibility testing, with results available in weeks to
months. This requirement calls for rapid direct tests, especially genotypic tests, in which specimens are amplified directly for the
detection of MDR-TB. The treatment of MDR-TB is challenging because of the high toxicity of second-line drugs and the longer
treatment duration required compared to drug-susceptible TB. The selection of drugs in MDR-TB is based on the treatment history,
drug susceptibility results, and TB drug resistance patterns in each region. Recent World Health Organization guidelines recom-
mend the use of at least four second-line drugs (i.e., a newer fluoroquinolone, an injectable agent, prothionamide, and cycloserine or
para-aminosalicylic acid) in addition to pyrazinamide. Kanamycin is the initial choice of an injectable drug, and newer fluo-
roquinolones include levofloxacin and moxifloxacin. For extensively drug-resistant TB, group 5 drugs such as linezolid and clofa-
zimine need to be included. New drugs such as delamanid and bedaquiline have recently been approved for treating MDR-TB and
other agents with novel mechanisms of action that can be given for shorter durations (6-12 months) for MDR-TB are under
investigation. (Korean J Med 2015;88:509-517)
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M B o}2] MDR-TB= AlA| oA F-a3t & ApA|skaL 3l

ok SlollM e A= 2HAHO] 2.7%, A= HAFe] 14%7t

CHA| U4 2 S (multidrug-resistant tuberculosis, MDR-TB)-2 MDR-TBZ =& $&F9] FHYAES HoF1 QI

7V S a3t A FAQl isoniazid (INH)@} rifampicin (RIF) MDR-TBE| g2 A A ofA| 58, F2 A5 A 59
of gl AaS oJulgitt. A AlAIAQI ol Skl ©] ¥4 (iatrogenic) Y1 O = 2514 (acquired resistance).>.
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s 7ok A7 MDR-TBatol| ofste] {Hal/ay
Sl 7397t ARHEIU, primary resistance). b4 MDR-TB
o BAE Hfstods 1Ak FEAETT A AYEE-E
o g5uUldglol AEAoR ARt FRE|OF 5l 23]
Wds A fisliAl= MDR-TB €bx}o] Al&shale 4
gt A= 9 A& Sl 37 e dlgsteiof gk

MDR-TBE| A2 AF2 02 A& o8]t oAl

ZAAHdrug susceptibility test, DST)E ©]-8-3}o] ZctE| o] 9Fo
o Az s Aol oo dels Aol e ol
webs Hzol AlkelA 23t shelo] kst Aulw 44
A% epAzeA 7 Kgenoypic DSTIZF Bl 01857 9]
o 22y ofAA 9] RIEZE W2 A o) o] HARE Be
SR}ol| A ARESHH A ol &= (positive predictive value)7}
of A Avtr ThE 2T 4 JloEE AHET o
A AdEste] A% DSTE ARg-stofof it
1940ty Fato] gHAserA| o) /i o= HAHS U
T2 deho] F]ith o] & A A B A=
=k FoH of 9t A BAETES HolFA Qv 1Y
U MDR-TB | & oFAlE2 54d0] a1, ofAn|-E-0] aL7}o]
W A=27|He 2d HEo] A7k
ESHAL ARAA S A=A Aol wiste] Axsith
o] faxzo)al A mdt oo AlElo] 44| ok 45
< e dAsk AHstofof gt 2T M= ofAl9
N, 71Eo] FEHFAZ EFEA 2 oFAlS] FEHA
AR ARG, 7]ES] A A9 MEE 29 5= I

[e)
B3t ABAdTES BoIAW ARTIRME EEA71ALAL 5

daquiline, delamanid Z+-2 2F4|E©°] MDR-TBQ] Al¢Fo & <=

Qe wsrch

@ uh 2 A5k WES o83 ARIakEl ALY, MDR-TB
Aol A9 o] A3, AT ATt 5 AA| ARelA] o
U8 AT AFFhaA Wk S ARE B g

A Al 2] s A-

B}
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e
tlo
X
= Ol’N
o
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DST A &I 4= ASUTH2]. £8F DST S0 A& cal-
orimetric redox-indicator®], nitrate reductase®], Ele]|2] 2.3}X]
1, microscopic observation drug susceptibility (MODS)H 5
A AU 23S BRI 4 Gl FHSo] glout

TfolA] REAo R AFRERE= ok 9ok

o 54 2919 SAUOIE Selstol WA ofRE PARRH:
| ol 4] Aslo] Gloj® Aol
FRsSE R 4143 A3t Belo] 715 ol ik AAR

AEASES $15to] 42 line probe assaysE AMEE A
= HASHAH3]. o] HARE ol8shd 2-3Y ol INHE}
RIFo| thgt DST A¥}o] &¢lo] 7hsslt). & Aolli= 2
o AME- =9l HA} W = MIBDRplus (Hain Lifescience,
Nehren, Germany) FHAPHI} Xpert MTB/RIF (Cepheid Inc., Sun-
nyvale, CA, USA) HAPHS Argstarzl ghch

MTBDRplus HAPH-2 INHSF RIF W/ & 704 =4

WOl skl Witk F2 Gk w Y A4l B
© FFE GO AT INH WA AT kaG, inhd
fAAe] B S AL, RIF LA2] TS rpoB §
WAo] Beuols HEa BE Bl 1o] A
o BAWMO T AT AL ok R OpAA At
o]

== 100%0] o]22] Eeh($1374). HEeREA At
% 88.7%, E0]%= 99.2%0] 31, RIF
WA 2k QIRtE= 98.4%, Solki= 98.9%0|3ITH4]. ©]
& dotzeEgto A ikt B A AAE e R 2=
Aol AT AtolA INH A Aee] wize
94.2%, E0|E 99.7%0]|913l, RIF Y4 Ztte] wizie
8.9%, 5ol%+= 99.4%= l-f- =UTHS]. | =HiellA
3 Aol J5hw 4287(168 FAA] W 260 i )
oA INH W 2] wizte= 93.8%, Eol%=i 98.3%,
RIF A #ghe] Uiztels 96.6%, S0k 989%= uj$-
EoS BolFqleHe]. oAUl e A= 54T

Aol7t AEH AL 110 S5 g d(wild type) W=}

=
o,
2
e}
1o
=
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2AEE Aot B4 SRl A& glo] ©A B4
Wise] Anvh AAEE Aem FHA 4 gk 3 WA
752 SISl oAU S St Bavols HEel]
$Joto] 2215 probe ML=} POl EE SHIS] R hAlo]
ek 7t Fick. whelol] AR =T 248 ZPoli
Selvlole] FRE & 4= gtk o] % U A SeAwol
(silent mutation)o1o14] A1 SFAIA S e oHE
Slevi($lops) [7], YRt FY DSTE P4iolt 4
A4 DST= Wdoz AdE o] o dart EdAste 35

Qlth(disputed mutation). EY2]2] Y¢lo 2= EHE DST
of| A] A8-51= 2FA)| 9] A% T(critical concentration)”} 2
A Eo] T2 PRk AR S S

S|} U BHABE WA, AAZ Aol o
AW Fkt SRR R, ER vy Beolsl
Solw AARE e ARG ofstel BAS fAske

d

A9 5E AT 4 ATk F WA Ak BUASRE B
o AR RS HAY B2 fAA QML EYES

A RIHS].
Xpert MIBRIF HA= AE3lE AH|E o]&381o] re-
al-ime PCR M 0.5 2919] 214 9 RIF ORI 40 2ek

of) ARgE|u, A 23] F oF 2407k el ATE Bl 4
ok A AP (point of care test)o]th. 2]o] A
A& daizlcke] B2 0% ARGE LI, B71A 0= RIF lﬂ
448 BhIek 4 Qe weha] gk = of e} Aiglol
Asjo] o4l BRjolA Aerol] AHTk. who], o
A= ofAIWE S SRR A ARz, ofAll/d 2
Ao = & Al Wy 5)7F AU F5 AolojA Al
&35t A9 9 oA e] zgte] Al A9 FollAT
HalHoi7t 914l Qiek RIF W/ 9 Zd%t 1poB 717t
9] Rifampicin resistance-determining region (RRDR) £-9{(507-
533 FE)E SN FHE W0 probes AlZtske] EAHO|
o2 Shlsieh, neby o] AARE ol ZE 9o &

18
MAISIEAlE SRIE 4 qlou B Elvel

=
o153} 4~ itk ESF RIF WAL Rgho] 715381A|9k

re
TR o

o

N

oL 7
INH g 05ko] B7bsstez 27100l A} Hast.
@] A} &l5K(controlled clinical trial)of| 4] ==% Ax}o]| oJshd
BANE = S A/Hf ok kAl AA oA 2] 13] Xpert MTB/RIF
Aol A cke] wigtes 72.5%3A o 33 HHESIAS
BF s 902%2 Atk AadgelA ARt

AaE TS A=l ofshd AT WitE= ikt
= AAlOIA 99% o, TPl = 24 AAelA
80% ©]/4F0]%1al, RIF WA ko] tizte= 95.1%, Sol=+
98.4%3ATHY]. RIF W/dEo] @2 A oAz FdoA5=7}
WOoHE RIF o A7t Hauwd 8% DST &2 th&
72+ DST HARS ol-§-sto] gelsh= 7go] Basith

MDR-TBS] 79 A2l 714 F83 oAl Hastats
£} kanamycin (KM)< 3%t 22} F=ARA| o]t MTBDRs/
A AKHain Lifescience, Nehren, Germany)= ©| & 7}A| 2FA|
€} ethambutol (EMB)of| thet oFAlU/dS 2de 4= Sl= f
ARy Abolck et At AmEA eke] mzhe
PR Al 888% HAAAL Al 83.5%0] 9, Bolwi
3 AA A] 97.9%, AHAHAF Al 97.4%0]TH10]. KM A
= AL Al 67.0%, Z1-AL Al 96.2%3
= LA A 99.4%, AHHAE Al 9.0%%H. F
Sabe, Aol As ee] s AN Al 63.3%
ZHAA Al 90.2%0]11, Eo|e= 7HHAHAL A 98.5%, ZF
HAF Al 96.6%A Tk whehA] 33w 91Ul A] A Sl(extensively drug-
resistant TB, XDR-TB) ZItt2] Zth(rule-in) AALZ = ARR-SH
g oy AE2Ql 23 E DSTE Al o= fle o=

ZEA AATH10].

4

CHEILlS B3lol X|=

Z
FANA HEHoR 1jokAol 23 b2 FHE|Y
oItk 1Eut ORIy Ase] MIEs} Zokgel met ofA|
Ao =85 F3x} FAIE 57119 Loz FEsI gt
(Table 1) [11]. 155 A9 12} 37§ FAQl INH, RIF,
pyrazinamide (PZA), EMBE E3+5} rifamycin A2 kAol
rifapentine} rifabutin'®= EFHEIT) 2752 FAAE Qu|s}d,
W7 12eFAof ZHE S streptomycin (SM)Z} 2XFFA] o]
EZ3HE Y KM, capreomycin W amikacin®] EZSHEICE 15
< S2OEEA G8AICIH 20149 WHOO A ik
-g-of ]38 moxifloxaci, levofloxacin, gatifloxacin, oflox-
acin®| &It} Ciprofloxacine A8 g7 oFslo] ot
oA AL glck 1067 9] MDR-TBE ti/o& 3 $ak4]
Aol A levofloxacin 3} 2] &2] AAFELS 90.0%21 HHH
o ofloxacin %3} 29 AZAAZEL 79.7%E levo-

floxacin©] T =UTH12]. ©]Z ofloxacin2 -4 dHoFA| 2
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Table 1. Anti-tuberculosis drugs [11]

Group Description Drug

1 First-line oral anti-TB drugs Isoniazid
Rifampicin
Ethambutol
Pyrazinamide
Rifabutin
Rifapentine
2 Injectable anti-TB drugs Streptomycin
Kanamycin
Amikacin
Capreomycin
3 Fluoroquinolones Levofloxacin
Moxifloxacin
Garifloxacin
Ofloxacin

4 Oral bacteriostatic second-  Prothionamide

line anti-TB drugs Cycloserine
P-aminosalicylic acid
5 Anti-TB drugs with limited Bedaquiline

data on efficacy and/or long- Delamanid

term safety in the treatment Linezolid
Clofazimine
Amoxicillin/Clavulanate

Imipenem/Cilastatin

of drug-resistant TB

Meropenem
High-dose isoniazid
Clarithromycin

TB, tuberculosis.

™

FEE] A9 MDR-TB 2| Zofl= HiLER] =t} gatifloxacin
o] Fd S (dysglycemia) FA-G-O2 oA = AREO]
E71s3lt) ul2bA] levofloxacinil moxifloxacin®] ALA|T]
=& &35 MDR-TBO] X &0 Uil 432 A 23}
Fom psud obgiso] sakEinl, Jujolx A8 Hst of
A= prothionamide, cycloserine, para-aminosalicylic acid®|t}h.
528 ofx| YANEL} AH57h BEEIA AR AL
A B3} o] HaE ok st 2o gEsoR
linezolid”} Z &= Z2 AJZ0] MDR-TBL] X &A1& 3|7}
%l bedaquiline, delamanid 2FA| %= o}Z]-2- o] o] 3ET}E| o]
QIEHI1]. wFebA] 53 oAl 53] XDRTBE] X ol B4
Holck, 52 oIS & o sl Aweld e 2k
Linezolid= oxazolidinone | 2] A= chillghd-S % 3f
sfol chebet kb W71 W Hlg Rl 2eslnl, in
vimo, EEAT W QAT AT AT A7 Agol

u: rlo

_10

il

TREQITE AHHE ] PR RA O] A 2EFS ) 28U
3—1«1 A &o| A= ol Hrt A-gFL

Holeh. miael ARA A B3

T HE 9] Q}X}(34/39 [87%])of| 4] linezolid 33+ X7 35 67
o oljof #2H o] o]FoJH Lt Y linezolidE E-&-5F
387 F 3175(82%) oA AFA ez o3t Fakgo] WAYst
RIL, 3o A= oFAlE TSt oRt SH3iTh o] Aol A
=710 300 mg/dR2 S-S AT LolA= 600 mg/Y Q]
B AET ol vlsto] Fakg-of W=7} YeIti{13]. B
Ho| A% Y24 MDR/XDR-TBS] X & 300 mg/Y &
9] linezolid 2| &7} A pA]olm, 417 =/d9] F2-§ Hl==
t] Wkt 14]. Clofazimine2 A]-8-4 riminophenazine dye #|
o PR L (leprosy) @] A 2AIOIEHIS]. H ofe] AT
ol|A] clofazimine®] MDR-TB X &A4)|¢] Z3x|o] L4381 &
IS HoFHA clofazimine®| A3 Aol thA] F55}
Al =k 12 o} clofazimine?] &AM &
Sict ulg-2 A3 oA clofazimine 3§ i]ﬂv_jo] gzt
vlsto] 57HH o] 22peF 2| & Fof oF =
< EoJF{TH16]. MDR-TB ZhA}of A —?—’F—?l AwaIE
H o] Bangladesht] X 20| %= clofazimine®] 3E§HE|o] Qi)
[17]. =5 WA o] 7h &3t Fak-golm, 71 ¥ig7](F 70Y)
ool 3]&o] ATk FAIZE Sof S EFTH18]. 21 9]
QT A 22-g0) g 7ol 27 Sk ofy Walal
A gFoLt F= 100 mg/ P o] §5Fo] HiLE L Qlrk 3278 9]
A== WA MDR-TB Ex{11H-& XDR—TB)Oﬂ/ﬂ clofazimine
o] ZEHE MRS AP FHATONA A RATEL 484%
(1531 o, chHZFRE A} ol A9 llnezohd7]— k=
Alell Z3He 97 A 72Ad5-2 SR 2= Ao line-
zolid7} SEFFE]A] a1, i te AIRYSHA] gk $A} Fol A=
TA] 4o At X 7of| AFsle] clofazimine?] &-AdH a1}
= ol WEskA] rkal AEAQUTH19]. o] A-tollA 978
oA FA-8-O = clofazimine A 25 FTHSFATHIF MM 3
o, 7H=A 39, 9ol 39). ©]9]o)| %= phenothiazine, met-
ronidazole, doxycycline, disulfiram, tigecycline, “12] 3! co- tri-
moxazole 52| OFA|7} A EI} 9ho] B vk Glo
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Lt oF2] WHO oFA| -2 S<toll 23 o] A= ftH20].

g2i8) o] LY

A2 WHO A 3.& Zsjol] s 22 4es) %2 7t
40 B} gl 23 oF| 471X)9} PZAS Wiste] At

Gt Harstar Qlei21]. ofAl] e 1o A58 A
gisto] SH7HA] A= e zbe AdEidich 1ol A=
PZA E+= EMBE A" 4= Qith RIF A 23 & 47 +=
in vitro A rifabutin /3031, SGFE] QY ATol| A ri-
fabutin 71424 MDR-TBQ] X283V} 353t AL HI1sk
HE Qlot dubal o ® AUNE A= b=t} WHO= MDR-TB
oA EMBO| &= wlu|sto] HisHA| op=tt vkl 4
3 oAl = Hefsieiete avtAl ofA|9] s ALt uf
TR =tH21] HE AR 23]l Hohe A 5 1
7HE AEgttk. MDR-TBS] A zoll= SM2 A|2J3F KM,
amikacin, capreomycin = 17]& AEHsI=E HY1shn, =
ol A= KME| ARgo] Al w4 Hirdch SME W&ol
=L, o5 (ototoxicity)&] W=7} wou® UNER] o=
tH21]. 212y MDR-TBE] 2| =2/d Aol SM WA o= g3k
= UAs Aem HuEoe| gleuz 23} FAAol= W
o] Z|qtk SMef| 7+=/3Q1 9ol SM= 713ttt Capreomy-
cin® Tl AL SIAFEMEES Satolul o] s
3lt}. KM¥} amikacine 7] 2] 100% n2PAdS R 2lct Ami-
kacing: LE5FAME 7ReSHAINE =2 dUFARE AR5,
capreomycin®| 7-¢- H]-g-0] d7foiA =2 KMo| HA| Hal
Itk WHOL KMZ 31 WA Ade] F=AfefA| = Harghei21].
LU FARA 2712 o]e] FAl AR HALEA] b=tk
379 E4dHsE YA FollA= moxifloxacin E= 31
2F levofloxacin (750 mg/Qd o|XhHo] WA H=EcTh T
WiE 2 AgFA Ao 25HH levofloxacin X moxi-
floxacin Z3Het A7 Ttol| 37 #-34& 9 FARE9 vl
oA zFol7) QAATH22]. 40| A+ prothionamide, cycloserine,
para-aminosalicylic acid®] =42 AEjo] 7H53ltt X714
QAT OIS Fol M DST Ak, 2 A=e, A Rag
=9 Tefa|A eHAE MEshA Bk el 143 ok o
A FIH Q) o] 457 o] ofehe Agolzia szof 4
B} obl2 27k Aejsjof shch MDR-TBS] A|zolA 7}
& 8%t ofAl= Bt sEA Ao, wEbA Fm
EA Al = A2l A 3 (pre-XDR-TBquinolone Z- XDR-

TB)oll A= 53 oFAl 5 7P Ao aapal 2o 4
7l linezolidg F7}sk= Zlo] Yyt olct

DST A3}E ®E2= AefollA] MDR-TBE] 19 & ko] ALt
52 #4124 DSTE INH} RIF Y/d9)S ERI oL &
OFAl WA ojf= o mEE Aol A AR,
Bl 2] SFAWAY ok, A3 2 Ao oFAIUA]
} 5= Falste] AEH o g ofAlE Aggich WHOS| 7
ofA| e Hargtoll oJskH PZA, FAMAI(KM), E43}

F&=E(moxifloxacin E+= levofloxacin), prothionamide, 12|11

f

o

i)
LI

cycloserine e+ para-aminosalicylic acid (cycloserine ARg-0]
=7kt Ao WA Hargith21].

Xperet MTB/RIF Aol A RIF W/do] Q1= =
RIF WYA+S] 80-90%+= INHO| = Uj/do]| =2 MDR-TBS
£0°| =th MIBDRplus A% INH, RIF Hj/do] 257
Q1 753k ZAtelA] INH 44, RIF 0.2 237} Lt
& wJol = MDR-TBE] 7548 oF%] ZA|geINE v
wro] WizkE RIF 4 Znke] RzkEwo) weh, §74)3
DST 2% RIF H5U42 49 INHE X|2AJo] 23]
S glon et oA A AN Aleishe A
ehlalet

X2 72t

HEHoR MDRTBO| ofgt Amsl7ke & Az
182470, + v SH5 A&7 12-187) Lot &
9,1537 2] MDR-TB 24} wERZA] A3}, 2lojk 87 o] 4
o] 1FH 27, Holw 207)9e] & A77|7lo] kel A&
HHS BTt o] AE TAR WHOL 919 271718
ATSACRIL. T2 0|4 71 ARV v, Hakg
S0z ARAFES Folr] 47 e Ao] WAtk o)
QIs}o] MDR-TB 84] A|2gehgo] 4eel o). Van
Deun 5{17]¢] ¥45*}= Bangladeshof| 4] MDR-TB 3x}of| 4]
i Az % 947 AR AL wolEglch 37 25joF
A =27 90] gli= 2067 2] MDR-TB A4S iy oz Aoje
4714 Q] gatifloxacin, clofazimine, prothionamide, EMB, PZA,
KM, high-dose INHE- -85+ F52] 2719} 57]d1te] gati-
floxacin, clofazimine, EMB, PZAS ©]|-83F GX|X|57] RX|=&
= sto] A glo] ABAEE 87.9%E olFHh o] Ban-
gladesh Aol A] ofloxacini} KMol gt A& 212} 10.3%,
0% 2000-2002'd 5%k =ufoflA Zehe 1,407% MDR-TB

ol

oo o o o

e ofl

o
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Sl Ao 217k SFA A E(16.6% B 133%) Rk Ay
WHTH23). ol ofe] 4 Aol FAL AW ol §
012709 WKk AR A FE& AL Rl
ch ugba] o] XZHS FA] STREAM 1-4(Standardized
Treatment Regimen of Anti-TB drugs for patients with MDR-
TB)gl= AlEo 2 dA] %5 MDR-TB x| =e}t 9709 A&
&} Bangladesh®] 2| &A|] a1H5 H|lash= A-17t 213y
3 olek 2 IARANAY AW et 23
Al A44e Holls MDRTB #Hollq 97heel
Bangladesh®] 2| 2E H5}RTH24]. o]elox= %< MDR-
TB/XDR-TBO| Tiake] oi2] %711k 4 A7} A2)zia
3 QJrh25]. STREAM 27|(stage 2) <17+ STREAM It
o] bedaquilines 75t -8 A 2AWIC= 97l A&
AL 3o KM E3Hk] 6719 A ﬁs}% SERE-SE
RA9) A AR AE8knA She @olch STAND
L= PA-824, moxifloxacin, PZAS tﬂi}ﬁ}@] MDR-TBZ
Ao 2 67 X =7e a7E HESFaLA} 31, Nix-TB &
= bedaquiline, PA-824, linezolidE ©]-8-3}o] XDR-TB $HA}
oA 6749 A=k Aolct.

XDR-TBS| X2

XDR-TBE= INH, RIF, Fi52 9 FAH|o] YAS Hol=
Asolc. wreb A]244o] Thezt MDR-TBo] w[s}o] o
Sajr}. el oAl AEle] §12S T MDR-TBS} 215k
th &, 120l A AZFsto] Su7hA] eAlAl ez aabEQl of
AE Adesto] 4-57F4] FAIE FH4dske Aol 224(FAt
Ak 3w EasHmE AN ol= 242 ol ofAI7F =3t
G 2} opA) 7ol ARWA HEsE chFst in vitro 2
AFSoll ©J5hA 100% hslA] gkeh whebd XDR-TBeL
ShelekE AR AR A, AR FA AFEL AE
). FA FolA SMaf 23 FAb] o] e e
AR Edoel7t Hojsich SM 7h4=Al o] pre-XDR-TB &
Al 7] Al 303 e ooz XDRTE
AR SM A 02 BEE SME S22 AH 4= 9
tH26,27]. In vitro A ofloxacin WA ﬂ‘—»] oF 50%++= moxi-
floxacin®]] Z=p/d& H ol wheba XDR-TB 2htof Al Al
Al F=E(moxifloxacin 1= levofloxacin)S F=7|8[ 4] A&
St} 53t OFA FollA+= linezolid oFA|7F 71 o] 1-5]
o] 9lom JIte Frh webA linezolidi= T3] A=A

2ot ofof Btk 1 9ol =g FAFHFA|Q] bedaqui-
line, delaminid= X EA| 2 3Z3= 4= ch
gEls okglolx|gt Y ARA ABRATE= EEHFHC
[19]. S2Z0] Wl AL &z AR LT 37 1es)o]
of Bt} ol XDR-TB $Hjoll 4 H32el 2= 2z}
A RALE ZH7} 67%, 53.5%S Ho]Z v 9lr}28,29].

lofazimine = 7]

atzel Aof

2]~ bedaquiline™} delamanid”} MDR-TB 2| &9] A|Z-&
2| ZoH| 2 3]7kS wroktH30,31]. L2t MDR-TBO| &
ol ¥Eade] dastuz 3 2 230| ofAof
o A7 AEE Aoz o @A dx]4 MDR-TBO]|
A] linezolid, bedaquiline, delamanid 5 2FA|E |97 Hals}
of ARG of ek A2 gli= AEfoltth Treatment Action
Group©]| 2]t 2014'd pipeline reporto]] &J&HH A LA
7} A=A Q= 28 AN kA 2= AZD5847 (oxazoli-
dinone #| <), PA-824 (nitroimidazole #|<&), SQ109 (ethylendi-
amine A|¥), sutezolid (oxazolidinone #|¥) 50| ATH25].

=80] 2= FH=E

MDR-TBQ] X204 rifabutin®] &3}

RIF$} rifabutin 7+ WAFFAIWAIES 2F 90%= LA
TH32,33]. = A}E o) A]= MDR-TB «+52] 2F 20-30%0]
A rifabtin F=/dS HQITH34,35]. = oFA| 7he] w4
A= 1poB frALe] S Ho| ol wEt thE Zler H
%37 @t} RRDRE 1445 H= 81 bp (Z= 507-533) F-9{0]
A] 526, 531 F=2] E9Ho|= t)FE RIF 9 rifabutin 25
of YAIS HltH36]. v, 511, 516 2 522 F=9] E
Ho| YX L RIF YA, rifabutin ZH4AlS S-2ekc}37]. =+U)
B3FA Lol A] rifabutin 7444} MDR-TBOJ|A] rifabutin 3
et 2| &/4d#] 0] rifabutin W4 MDR-TBe] H|5}o| 9-3F
ARAHE wolForh3s]. ) AMAPAIA Asks
M4 AAL AEOlE rifabuin's EFHElo] STk v

22l Abg 8 300 mg/Yolc.

Ofloxacin 4]’ MDR-TBS] 2|24 AA] FH=E9 a3}
Levofloxacin, moxifloxacin Z-=2 AlAM|t] #H=2-2 ofloxacin
of vlsto] W77} A1, @5 = 97t o, g
Z(volume of distribution)©] 0.0, Z|Z A& (minimum

inhibitory concentration, MIC) = T Wt} Adld H=E YA
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Qtilolo] ofsto]
grd —‘.—’r ]—4 =90, 91, 2

9401“1 WAl Sl quuqo]%
S-9FstH40, 41] = in vitro &
floxacin 7}<=4J 0] 1tH42]. WHO= MDR-TB g}x}oﬂﬁ AA
o =g AR 2S darskal glon, XDR-TBOA =
TR R A= FsE ARS darskar JluH21]. FHE
3l T3k | Htof 25 ofloxacin W4 MDR-TB 34}
=4 moxifloxacin Zr=/dQ1 o] WAdQl ol Hlste] A
BRSO 90514 2SS BUBFATHT2T% [1622] vs.
41.7% [20/48], p < 0.05) [43]. We}A A DST A8 Al
ofloxacin#Wko] ozt AN FA=8k 23| DSTE
st Ro] BRsjT4), @A F) AsATL)HE
ofloxacin¥} moxifloxacin®] =5 DST A} FE=2 23 E o]
itk = oF 35F2] oJTLof A levofloxacind} moxifloxacinS-
ARAT L DAG Aol H SASE ANE Hglonids], A

Lo A= levofloxacin¥} moxifloxacin2 37§19 X &
SA& A 2pol7t gllEi22].

e

4 £

4147 MDR-TB2] Attt 3l o8 w2 A= /e
A AR AN €25}y o3t Fadt Mk =o| 5}
Lot} ujQfS o83+ MEAQl DSTol| F71st0] 41456}

232 ST 5 G UG AES AFHoR B
sfolof stul, 53] AL 9177 Gl Bl o
& aejstch A= GAse) A, 7120 B Bajo

2 AGSHA oA AAHRAR AL, 7
o gao w4 BH WA oled MBS
MDR-TBS| X2 HAshe EEA=MS Adshe Aw
u S Fa stk

SH ol AU ES; Ak A=

10.

11.

12.

13.
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