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Multidrug-resistant tuberculosis (MDR-TB) is a great public health concern worldwide. MDR-TB denotes bacillary
resistance to at least isoniazid and rifampicin. Extensively drug-resistant tuberculosis (XDR-TB) is MDR-TB with additional
bacillary resistance to any fluoroguinolone and at least one second-line injectable drug. The treatment of MDR-TB
requires prolonged administration of a toxic second line anti-tuberculosis drug and generally has poor outcomes. XDR-TB
requires more complex treatment and has higher mortality. MDR- and XDR-TB arise because of inadequate or interrupted
administration of first-line treatment and can be transmitted in the community. Thus, prevention of the emergence
of resistance is the first principle in the management of MDR/XDR-TB. To prevent the emergence of drug resistance
and transmission of MDR/XDR-TB, the adequate prescription of an anti-TB drug by a physician and good adherence of
patients are essential. In addition, rapid diagnosis of drug resistance using molecular tests such as a line probe assay and
Xpert MTB/RIF and the programmatic management of MDR/XDR-TB by designing an effective regimen using available
drugs (a newer generation of fluoroquinolone, second-line injectable drugs, second-line oral drugs, and pyrazinamide)
based on a guideline are an important strategy for controlling MDR/XDR TB. Despite the long duration of treatment, the
treatment success rate of MDR-TB for patients who started treatment in 2009 has been 48% according to the World
Health Organization. Thus, to improve the treatment outcomes of MDR/XDR-TB, new drug development is necessary.
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(multidrug—resistant tuberculosis)’o|2tal d}az, ThAWA
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3k ok AR AR oRAI7IA] A -8/ gt
g0 SUHA] ot 483t Ho] A Yt Isoniazid®] 7
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Kang YA - Multidrug-resistant tuberculosis

0

TR A3 o] Zicto]] ©5 AN-E 4= itk Xpert MTB/
RIF AALe] A2 Acka} rpoB G244} Ho| Zgte] A3les
Bz sl 2 1,730% 2] th=7F o7 | et
A el He e B0 aliok oFd HAIolA 98.2%,
=S HieF o AANNA 72.5%, Bole 99.2%%
[11]. Rifampicin WA AE 9T Eolxx 7kt 97.6%,
98.1%% =A| HArE|Sieh AlA A7 T A= 201190,
oAU Aee] Al&gt Zdat A 25 9Js Xpert MTB/
RIF testE TR/ Z3lo] oA, AletH A gnto]
22 (human immunodeficiency) g TS AHY 7S¢
Z7ADHALR A gl EE Paska QrH12],

ol

SUH CHEILEA Zst S} Sgt

]
)

A ERolds Ba 9 yojofA Alagt A
S v o R iy A A} A A} ARE Wkt
a1 9i}, 20124 A8 A} A AR A Ao 2 A
A A 2t A} LEsto] AW A A Al d
S USITH3]. AA AlE A 2A} 49,532 F

Ejii zﬂfﬂn} 1994 F 5] 2004\d71A] 43]of 2
T+ WAE 2AHEZL 29 2t i) B
uﬂ]/\i, 20046 A1BIAL AU/ gl 2.7%(2.1-3.3%), Al
A& A AU EC] 14%(9.9-18.1%)°1ATH13]. 12]
I 9IZE ol o] 2AE ek A F% RALA
20084 THAIUIA A 32} 4= 2,472, H S kA
A A 32} = 7499 09let, o] A Y IHA Ao Y]
AE Aot 20089 RIZIE oY o7 2AE IS dig
S, 20129 A3 AW B fAf = ARG S
A I H U Aol

2
>
ol

-

CHRLE Z8o] T

rlctt 2 29



J Korean Med Assoc 2014 January; 57(1): 27-33

= B, HAAE R Tl A 2R 43 E
< 50% Agolct, ol 7] Apmof wE thA|
WA A8 2|7 2B 44-75%7H] B gleH14-16],
2000-20024 Ato] A&t 140750 T A3 A}
£ giog ANBAHS BAT diste =y oyt
M= 2|8 e 45.3%9 00, S AU 29 3

Apo] A2 ABES 20.3%0 IA, CHIWA 28 2ol
A X 2ok Belell B ofeigo] Yo & 4 et
[17). wtebd i A sk Zlo] 2 weloh X2
7)) Hlojo} g}, Aol AN that AL B
ORAIX| R, Bt ok RAHs §akoR ola) ARy
%, U Asio) Au Salo] ofs) stz Uiy
A AT QAES 23| PefSi AR Aol hA
NS sk il Fasich BKje] AR £SEE &
ol7] §1et A 9 =ok Pl 1, AL P} BasiH
24 §o AT SIS IR o)A WY B Pas)
o}, B3], Ul 28] exjo] A ATk 37141 v 2
so] Hukg oMRHe BE, 5 BRjoA F7h4el ok

MARAZ| A AAshe HAWA 28 A==

374 #% X H(standardized treatment), ¥% A&

Hob rlo

N8 X & (standardized treatment followed by indivi—
dualized treatment), F324 & & 7l 2| & (empirical
treatment followed by individualized treatment)2] 37}
AR Uhs 4= eH19], F3F Ame 1 499 di2Ql
AN HAFEIE Blg o2 FUS A2 = 2=
= A=sh= o), #F A& & E Age 27)de
HEA2) oAU AAAE e oR B A =op)
2 ARE AR F 719 ok 24 AARETE B
5 opA|E 2Aske Aolth, WY AR & A AR
34t j919] W] A 2o Al 7] ARE AR
1, 7j1e] obA) 74 BAFEIE B ¥ obAE 27
SR Aolth, ®2 Ameh A AmE 7 e oy 7
G AAL 71 A, OB b E, 7L A e Zea
Holl whet 242 th=A| A8 o Qi 22y AE A=
Aefom chlg Ashe A7) Sl ol 2 7

30 cistenEsx|

A ol Hr
7 AApel wet Afolst glong 4iE ob ey 2
Ab 718e] e Aotk = WA= A& oAl g A

Al

£ 73 ek, 53 23 FAsel Hhat obA 2
o

AIA A7l A= 2008 S WA A& A=
2011l 718k AeH20], =) 2 A=A = 2011d =
oA 3 A AN A Foll dtH21], 2011 AjA A
7150 WdAs A5AIR Ao 5 A= 19709 o)%
BE 3] FTEAT| £33 9,153% THAUA A
ARSI W As & Al il Al E o
A Fgtsto] Algggt mieltA] Aifolch22], 20119 AlA
2715 A -oflA], tHAW/d A3 2= AW pyrazinamide
oF gt Qli= 22 FAMA| 47HAE ARESHES Sl Qi
27} @A 3A= fluoroquinolone®t 22} FAKE 27 2L}
of 5l 71 &] -8 22} A A Folli= prothionamides
QX&) o7 ESFA] 7]l cycloserine®|Y} p—aminosalicylic

acidE 47HA A Q1 ofA 4S5 flsh A == Utk ©f

713t 22 FETAIE Rt FeA| B SAEAl oA
s

H B8 YoA AR £SEE Polmgl, AR 4
52 Aot AT U it T | gFA Aol A 4]

FThE-8 32.2%11[17), 9,153 HEREA Aujol| A=
A7 S E HEEo| 23%] BRCH22], Aol Tk
obA| g0 g AW A3 27 AE FHeAY o

il



2 R A WAsHs ASTL 20%0) A Bl
B EQlH23, 24] E}EW

509714
49| Az A

2 NS AR Rlo] FastH, A% Havt 44
2 8AE 4 gl wslolok aek(25], 2-3/Qe) ok
2 ¥ 58 RS W 4 9lom, B 4 4ol B
o oluh oYk 9L, 44 F BIBS Teld 5 Gl Ao}
A 442 T 4 QU2 Sok gk, 4% Foliw oFE ARE
12-2474 21k §LAI3fok Bk

A3o]| ulal] 2|77} T
OJP AL AFTE ESF =, AU o7 AT EALol|A 75T
B AU Ao A&7 HEES 29%, APEES 49%
CHL7]. LA Ao A= P2 AW 2
o] |z Y2of| ZAsIH, oAl AU = FA th22] F
th19,21], Lt B35t 3bA 25T} oA Ui sl
2 Qlaf AAAQI oA o] ofHTt, Bkl A A uY
I} oA 43 AAbell ZIRketo] 145t oFA] & &ak7t 9l
S A0 ol HE OAIE ARSI 5t OFA| ARGt
BHEAREA a5 A= it

CHAUg Ase] A= E flaiAle %

4712 3
A e 3 A e oo 54 5

)

[e)
I} 722 HollEe slEdsh] gt AEA S o] atH
=3 5‘4 WaatdAlollA 107 2| &3 ohAlU ] 28 Skt
£ B35 A}o] A= kanamycin?} gatifloxacin (800 mg,

>50 kg), prothionamide, clofazimine, ethmabutol,
pyrazinamide, isoniazid® 27| 47]1¥ HEA7E A5t

S(E=vlioF &4 = o 71R)) 4] 2 E7])S gatifloxacin,

Kang YA - Multidrug-resistant tuberculosis

ethambutol, pyrazinamide, clofazimine® 2 57| 64
e |7 AW Ad B 257} 206‘1‘94 S|

A 82.5%9] =2 AR A ET, 5.8%0] W2 AR FHE,
0.5%2] A= duleg HARH26]. ¢ E‘r717} IFEARZ

ZIgo] Zofet XSS B tAUA] A3 227 2t
AL e, tHAWA A3
A=27|70E EoHA 2] ofAl e =o)L, WS
T A= AEES e Aol = vttt
FHS oAl WA Adke 23kste] T Ade) A&
AeES =o17] fleiAe mael "Hi—f‘t FasA]
EZE AlERE wAolek, 2t ol Al 23 A AR
7 Aol A= A FAIA A 7\]5—550“ 2101 linezolid
o] AVE KA SIGITH27], 4179 S Ade
A o= Auigt 7]&E Aol linezolids F7F6t 5=
o 87%004 2= 670 EA] A Aot ajefo] STk
Linezolid A 5E 9k 3kx}0] 8290 A] linezolid & kA
FArgo] wAskar, 47 9] x| & Al 2hRjol|A] linezolid W
Ao WAL, 23 linezolid 45 Aledy} oFA] 52
&, linezolid W/ T4 we]of] F=oJsopAx|at, FRe] of
Al W Ao 2|7 oFAI= linezolids 1 = Slrh
Linezolid 2]ol|%= bedaquline (2012,12 u]=t AlZ2]okHy
%291)[28], delamanid (341)[29], PA—824 (24}), AZD5847
2/3) 51301 =& A 7t aabAl ko] digh

oIl T W Al

!

~

=

Sof S| GIck, et ofe] Fieh oY 9152

(<]

2

H =
Sfal 471ke] QAT 717k0] Hastel, ORI} e 2
£ A0l AT TRRlT A5 TS oI5 4 gl
R EA o] Hhat ATEE LA AHoltt
=

AF7HA] AT apet o] Tl Ase A&7t ol
o}, $EC] 3 ¢gFo] 30-50tiUL ek o Abgl4,
BAA S E=SE - Ak g, tAWd Asle] Y
7 A st FFHAH R ARRJe| vl ¢
2 TNgstely] offeh. webd W WS e, Al

CHRILS Zstiof Tistat

xz 31



J Korean Med Assoc 2014 January; 57(1): 27-33

%3] P E Aetslel Bk Aust A RS W 5 9l

=2 sl 3 Aol

SOHE 7|2 L ChAlLle Zst; ZITh X|=

REFERENCES

1. World Health Organizaton. Global tuberculosis report 2012
[Internet]. Geneva: World Health Organizaton; 2012 [cited
2013 Dec 16]. Available from: http://apps.who.int/iris/bitstre
am/10665/75938/1/9789241564502_eng.pdf.

2. Korea Centers for Disease Control and Prevention. Annual
report on the notified tuberculosis patients in Korea, 2011.
Cheonwon: Korea Centers for Disease Control and Pre-
vention; 2012.

3. Park YS, Hong SJ, Boo YK, Hwang ES, Kim HJ, Cho SH, Na
KI, Cho EH, Shin SS. The national status of tuberculosis using
nationwide medical records survey of patients with tuber-
culosis in Korea. Tuberc Respir Dis (Seoul) 2012;73:48-55.

4. Zhang Y, Yew WW. Mechanisms of drug resistance in Myco-
bacterium tuberculosis. Int ] Tuberc Lung Dis 2009;13:1320-
1330.

5. Streptomycin treatment of pulmonary tuberculosis. Br Med |
1948;2:769-782.

6. Extensively drug-resistant tuberculosis (XDR-TB): recom-
mendations for prevention and control. Wkly Epidemiol Rec
2006;81:430-432.

7. Mitchison DA. Drug resistance in tuberculosis. Eur Respir ]
2005;25:376-379.

8. World Health Organizaton. Anti-tuberculosis drug resistance
in the world. 3rd global report. The WHO/IUATLD global
project on anti-tuberculosis drug resistance surveillance. Ge-
neva: World Health Organization; 2004.

9.Kim §J. Drug-susceptibility testing in tuberculosis: methods
and reliability of results. Eur Respir ] 2005;25:564-569.

10. World Health Organizaton. Policy statement: molecular line
probe assays for rapid screening of patients at risk of multi-
drug-resistant tuberculosis. Geneva: World Health Organi-
zation; 2008.

11. Boehme CC, Nabeta P, Hillemann D, Nicol MP, Shenai S,
Krapp F, Allen J, Tahirli R, Blakemore R, Rustomjee R, Milo-
vic A, Jones M, O’Brien SM, Persing DH, Ruesch-Gerdes S,
Gotuzzo E, Rodrigues C, Alland D, Perkins MD. Rapid mole-
cular detection of tuberculosis and rifampin resistance. N
Engl ] Med 2010;363:1005-1015.

12. World Health Organizaton. Policy statement: automated real-
time nucleic acid amplification technology for rapid and si-
multaneous detection of tuberculosis and rifampicin resist-
ance: Xpert MTB/RIF system. Geneva: World Health Organi-
zation; 2011.

13. Bai GH, Park YK, Choi YW, Bai JI, Kim HJ, Chang CL, Lee
JK, Kim SJ. Trend of anti-tuberculosis drug resistance in
Korea, 1994-2004. Int J Tuberc Lung Dis 2007;11:571-576.

32 cistenEsx|

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Park SK, Lee WC, Lee DH, Mitnick CD, Han L, Seung KJ.
Self-administered, standardized regimens for multidrug-
resistant tuberculosis in South Korea. Int J Tuberc Lung Dis
2004;8:361-368.

Kwon YS, Kim YH, Suh GY, Chung MP, Kim H, Kwon OJ,
Choi YS, Kim K, Kim J, Shim YM, Koh WJ. Treatment out-
comes for HIV-uninfected patients with multidrug-resistant
and extensively drug-resistant tuberculosis. Clin Infect Dis
2008;47:496-502.

Kim HR, Hwang SS, Kim HJ, Lee SM, Yoo CG, Kim YW,
Han SK, Shim YS, Yim JJ. Impact of extensive drug resistance
on treatment outcomes in non-HIV-infected patients with
multidrug-resistant tuberculosis. Clin Infect Dis 2007;45:
1290-1295.

Kim DH, Kim HJ, Park SK, Kong SJ, Kim YS, Kim TH, Kim
EK, Lee KM, Lee SS, Park JS, Koh WJ, Lee CH, Kim JY, Shim
TS. Treatment outcomes and long-term survival in patients
with extensively drug-resistant tuberculosis. Am J Respir Crit
Care Med 2008;178:1075-1082.

Chiang CY, Schaaf HS. Management of drug-resistant tuber-
culosis. Int ] Tuberc Lung Dis 2010;14:672-682.

World Health Organizaton. Guidelines for the programmatic
management of drug-resistant tuberulosis. Emergency update
2008. Geneva: World Health Organization; 2008.

World Health Organizaton. Guidelines for the programmatic
management of drug-resistant tuberulosis, 2011 update. Ge-
neva: World Health Organization; 2011.

Joint Committee for the Development of Korean Guideline
for Tuberculosis; Korean Centers for Disease Control and
Prevention. Korean guidelines for tuberculosis. 1st ed.
Cheongwon: Korea Centers for Disease Control and Preven-
tion; 2011.

Ahuja SD, Ashkin D, Avendano M, Banerjee R, Bauer M,
Bayona JN, Becerra MC, Benedetti A, Burgos M, Centis R,
Chan ED, Chiang CY, Cox H, D’Ambrosio L, DeRiemer
K, Dung NH, Enarson D, Falzon D, Flanagan K, Flood J,
Garcia-Garcia ML, Gandhi N, Granich RM, Hollm-Delgado
MG, Holtz TH, Iseman MD, Jarlsberg LG, Keshavjee S, Kim
HR, Koh W], Lancaster J, Lange C, de Lange WC, Leimane
V, Leung CC, Li ], Menzies D, Migliori GB, Mishustin SP,
Mitnick CD, Narita M, O'Riordan P, Pai M, Palmero D, Park
SK, Pasvol G, Pena J, Perez-Guzman C, Quelapio MI, Ponce-
de-Leon A, Riekstina V, Robert ], Royce S, Schaaf HS, Seung
KJ, Shah L, Shim TS, Shin SS, Shiraishi Y, Sifuentes-Osornio
J, Sotgiu G, Strand MJ, Tabarsi P, Tupasi TE, van Altena R,
Van der Walt M, Van der Werf TS, Vargas MH, Viiklepp
P, Westenhouse J, Yew WW, Yim JJ; Collaborative Group
for Meta-Analysis of Individual Patient Data in MDR-TB.
Multidrug resistant pulmonary tuberculosis treatment regi-
mens and patient outcomes: an individual patient data meta-
analysis of 9,153 patients. PLoS Med 2012;9:e1001300.

Yew WW, Chan CK, Leung CC, Chau CH, Tam CM, Wong
PC, Lee J. Comparative roles of levofloxacin and ofloxacin in
the treatment of multidrug-resistant tuberculosis: preliminary
results of a retrospective study from Hong Kong. Chest 2003;
124:1476-1481.



Kang YA - Multidrug-resistant tuberculosis

24. Torun T, Gungor G, Ozmen I, Bolukbasi Y, Maden E, Bicakci 30. Working Group on New TB Drugs. Drug pipeline [Internet].
B, Atac G, Sevim T, Tahaoglu K. Side effects associated with [place unknown]: Working Group on New TB Drugs [cited
the treatment of multidrug-resistant tuberculosis. Int ] Tuberc 2013 Dec 16]. Available from: http://www.newtbdrugs.org/
Lung Dis 2005;9:1373-1377. pipeline.php.

25. Kim H]J, Kang CH, Kim YT, Sung SW, Kim JH, Lee SM, Yoo
CG, Lee CT, Kim YW, Han SK, Shim YS, Yim JJ. Prognostic
factors for surgical resection in patients with multidrug-
resistant tuberculosis. Eur Respir ] 2006;28:576-580.

26. Van Deun A, Maug AK, Salim MA, Das PK, Sarker MR,
Daru P, Rieder HL. Short, highly effective, and inexpensive

Peer Reviewers’ Commentary

standardized treatment of multidrug-resistant tuberculosis. 2 =22 22 SUie| A7 JuE Sl CiRukg 28l S
Am J Respir Crit Care Med 2010;182:684-692. T} AIZHES X|REHT, JHAMEl Rk T HRE X2 SRS ™
27.Lee M, Lee J, Carroll MW, Choi H, Min S, Song T, Via Shotal 7Ho| 7I&st UCk Al LA ZIEHHE CHLA 2
LE, Goldfeder LC, King E, ]}iln B, Parle, Kwak H,hKim H, sl BIXIZ = 7|0f 750 |28 & Q= zisH RIcko| 2 M
Jeon HS, Jeong I, Joh JS, Chen RY, Olivier KN, Shaw PA, o _ _ _
SIS © 45HT o gh=k=13 S
Follmann D, Song SD, Lee JK, Lee D, Kim CT, Dartois V, D2M, g2 Pa|LEre] m7stER|0f oEA| SR thEt
Park SK, Cho SN, Barry CE 3rd. Linezolid for treatment of et A 0t20| Eesict 1 CHMLY 2l X|= X[Elo| =
chronic extensively drug-resistant tuberculosis. N Engl ] Med 2 M2y} oA A= Sty HsH, MAIEA7[TLe] 20114 i
2012;367:1508-1518. _
Y XEE 2 Sa9l XIEo2hs 297t Ut 2 === 2011
28. Mahajan R. Bedaquiline: first FDA-approved tuberculosis E e Sl
A WY XES CHRIILA] ZiaH QU RIRI OFR
drug in 40 years. Int ] Appl Basic Med Res 2013;3:1-2. HE RIS ShoR HHE 28 xlzel & S
A BE| SRR, M2 SZN|, &= I S2 MARS
29. Gler MT, Skripconoka V, Sanchez-Garavito E, Xiao H, P txiol L s A Ol i
Cabrera-Rivero JL, Vargas-Vasquez DE, Gao M, Awad M, 2 7lEskn 0] 2delofA =2 MRS HEe = U= =
Park SK, Shim TS, Suh GY, Danilovits M, Ogata H, Kurve 2oz Mzt

A, Chang J, Suzuki K, Tupasi T, Koh W], Seaworth B, Geiter )
L), Wells CD. Delamanid for multidrug-resistant pulmonary [ malelEs]
tuberculosis. N Engl ] Med 2012;366:2151-2160.

1. ® 6. @
2. @ 7. @
3 ® 8 @
4, @ 9 @
5 @© 10. @

CHHILA Zsto| zictat 212 33



