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Treatment of pulmonary tuberculosis
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Medicine, Seoul, Korea

Tuberculosis (TB) remains the world’s leading cause of death from a single infectious disease. In addition, the
incidence of TB is high in South Korea. Effective TB control requires early diagnosis and initiation of appropriate
treatment. Therefore, it is very important for clinicians to understand evidence-based practical recommendations
and to be familiar with up-to-date treatment regimens. In this review, we first describe anti-TB drugs, including
new drugs. Secondly, we discuss the treatment of drug-susceptible TB. Finally, we present treatment strategies for
drug-resistant TB, which is divided into isoniazid-resistant TB, rifampin-resistant TB, and multi-drug resistant TB.
For the treatment of drug-susceptible TB, we recommend 2 months of 4 drugs (isoniazid, rifampin, ethambutol,
and pyrazinamide) followed by 4 months of 2 drugs (isoniazid and rifampin). For the treatment of isoniazid-
resistant TB, we recommend 6 to 9 months of 4 drugs (rifampin, ethambutol, pyrazinamide, and levofloxacin or
moxifloxacin). For the treatment of multi-drug resistant TB (MDR-TB), we recommend a minimum of 5 secondary
drugs, including an injectable agent and quinolone. Although the World Health Organization recommended
a shorter MDR-TB regimen in 2016, the Korean guidelines for tuberculosis have not yet accepted the shorter
regimen. The treatment regimen of TB differs depending on the drug resistance pattern. Therefore, it is important
to treat TB properly after confirming the drug resistance pattern. In addition, as new drugs are developed, new
treatment guidelines for MDR-TB should be developed that are appropriate for circumstances in Korea.
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Table 1. Classification of anti-tuberculosis drug

Group

Classification

Anti-tuberculosis drug

Group 1

Group 2

Group 3

Group 4

Group 5

First oral agents
(first-line drug)

Injectable agents
(second-line drug)

Fluoroquinolones
(second-line drug)

Second oral agents
(second-line drug)

Other agents

Isoniazid

Rifampin
Ethambutol
Pyrazinamide
Rifabutin
Rifapentine
Streptomycin
Kanamycin
Amikacin
Capreomycin
Levofloxacin
Moxifloxacin
Gatifloxacin
Ethionamide
Prothionamide
Cycloserine
Terizidone
P-aminosalicylic acid
P-aminosalicylate sodium
Delamanid
Bedaquiline
Linezolid
Clofazimine
Amoxicillin/clavulanate
Imipenem/cilastatin
Meropenem
High-dose isoniazid
Thioacetazone
Clarithromycin

Adapted from World Health Organization. WHO treatment guidelines for isoniazid-
resistant tuberculosis: supplement to the WHO treatment guidelines for drug-resis-

tant tuberculosis [Internet]. Geneva: World Health Organization; 2018 [8].
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Table 2. Medicines recommended for the treatment of rifampin resistant
tuberculosis and multi-drug resistant tuberculosis in 2016

Table 3. Medicines recommended for the treatment of rifampin resistant
tuberculosis and multi-drug resistant tuberculosis in late 2018

Group Classification Anti-tuberculosis drug Group Anti-tuberculosis drug
Group A Fluoroquinolones Levofloxacin Group A Levofloxacin or moxifloxacin
Moxifloxacin Include all three medicines Bedaquiline
Gatifloxacin (unless they cannot be used)  [inezolid
Group B Second-line injectable Amikacin Group B Clofazimine
agents Capreomycin Add both medicines (unless they  Cycloserine or terizodone
Kanamycin (streptomycin) cannot be used)
Group C Other core second-line  Ethionamide/prothionamide Group C Ethambutol
agents Cycloserine/terizidone Add to complete the regimen and  Delamanid
Linezolid when medicines from groups A pyrazinamide
Clofazimine and B cannot be used Imipenem/cilastatin or meropenem

Group D Add-on agents (not part D1 Pyrazinamide
of the core multi-drug Ethambutol
:5|_stant tuberculosis High dose isoniazid
gimen) D2 Bedaquiline
Delamanid
D3 P-aminosalicylic acid
Imipenem/cilastatin
Meropenem
Amoxicillin/clavulanate
(thioacetazone)

Adapted from World Health Organization. WHO treatment guidelines for drug-
resistant tuberculosis: 2016 update [Internet]. Geneva: World Health Organization;
2016 [6].
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Amikacin (or streptomycin)
Ethionamide or prothionamide
P-aminosalicylic acid

Adapted from World Health Organization. Rapid communication: key changes to
treatment of multidrug- and rifampicin-resistant tuberculosis (MDR/RR-TB) [Inter-
net]. Geneva: World Health Organization; 2018 [10].

oEgFE2 3]"Er‘ 5t ¥ 8 E= A150f 15-20 mg/kg
= 1,600 mgZ7HA] AR 4= Qi 7}
Z} B35l Pz o @l A|AAH0] 9lon o gkl =
191 BRlo] glow tifE Fof 2714
Al Fol 27|0= A 15],
15 mg/kg/day ©|5}+] gFollA= & YA kot 417
SAsH 24l 25 mg/kg/day o= FoIeh ERloll A=
Aol S7IRIth A=zt st ogREe B8
SA| FsfioF gt
eplo| == 27] o
22 A el Sl Aol 7Y et AetAg S

tHie). kA 27] 270 Rt B85l Harghet, sk gt
W FE EX A% 20-30 mg/kg B8-S Hush, 2
o 2,000 mg7hA] AR =tk S5 AR O A
T} 3ol glom, TEE-E mfjd Fof vke 2E1o] 40%
7HA] HskE Ao AT A glom, tiRE A= 2704 o]
ol Ve, o
A T2 5 257t 7hssiet, ey A A=

£ Z440] 445t gJot vl Ad ROl 4

miZsH x|2o| 2[4 27



J Korean Med Assoc 2019 January; 62(1):25-36

T FUdo] S| glod
7} Z s,

ot FA|EA| A= ThillghA)e Aalsto] A
AHE-S HRITH1T], 7hdmtol4l, ofrl7Hl, e ento]
Al, 2EJEHLO|Al o] ARzl AMGE|IL glom, o]
oFA| o] Aaligtol| thet AR FLErt HlStlo] e H]
2=31d), 504 mlRkl A= 15 mg/kg® Zh 1,000 mg7t
A ARgo] 78, 504 oldellA= 10 mg/kg= X
750 mgZ7HA] ARgo] 7hssith A& 270l 1500 574

Zk oHOﬂ W FARIE 2-4711) & B 2 S

TAL HolH 130 2-33]8 FA AL &
1:]-‘ g:_]— —‘T'—Z,]'—g—oi% o]E/«] /\]EM Ul J_].u]ﬂ]—%o] 9\1
[18,19]. o]l W3y weREAlol| A= 71z g enfol4lo]
L3518 APYES S7HIAITAL Barstod[20], 2 AlAIE
A7)0l = FAHIE ARESHA] ' 2 EALstaL §lof o
of thgt 7} A o 2 o= HIITH10],

FeE2 A99] DNA EAIE A5t FAants
Hold}, Ayt £ Bakgo] Ao YA X
o7 Melun YEISAMIY FASFAL
A2 2R *éZEOH A 2tol7t glof ofd oFZ ARgSE

], 31 T W B Es A Fol| AR 7Hs 5
B HEZZAAL 750—1,000 mge BAZEZAMIL 400 mg

e SoI7U HhE A= A

e

FﬂJ

2 Amsiel, ALRESALLS o ol AHgE AT
OF=cH23], obA| Alelol glo] A7l WolA gl Bk
o A% BAZEAALE 835 24 glo] Abgo] H53it
271s0] AstEo] Gl BAeAl A HESA o] o o
A5 Ao oA oJrHes), RAgoRE QU Y o
0l 9

24 Hmycolic acid) 32 3l
slo] AN aIE BRITH24], of x| 20| =9} x| 2o}
ME7) Qlon] FAF A= v|Sseht LA Lol =T} 5
8ol 2o} =2 Alﬁﬁn}[%] UL S 5k 23] T

,\] FE Ao 50 kg A|T)A= 500 mgs, 50-70 kg
A= 750 mg, 70 kg olelAE 750-1,000 mge HaL
Shp SPel7E 2 30%1 4 Uk, Qdote] g
Al T+, FE SOl e o= ek ol=iRt TJHL— 7k

28 cistelAEsx|

Zolm, 2-8317] PEofsha 0UK] Fauk 9-f9k WA 5
g3kw 2 497} 9lrk

A e Yor|7)w gy, 51 23] FEo| 585 Harst
™, 50 kg B A= 500 mgE, 50-70 kgoﬂ/\ﬂL 750
70 kg oAl A= 750—1,000 mgE Pargict,
TAE EAF B O gako| Wy Al871E] 04 JLESlE
5 EIR, AL PRt BRRgo] ot o]zt At

82 20177 919 B Fopaeh2s), sl 3], A

B

F 282 Aush], 3.3 ¢/2)2 Yk s o] oy
L A9AR 37} ol F2-go] ot o] of

2 THAIWA Ao 2= Qo= Yapxoa s ¢
=],

YUY ELE oxazolidinone| 3HAIAZ 13 oFA Al

S A7517] Qg FYAR =Gl o, AedtolE 9

S S Hlo] Y| Fr S okA| A &

AFAToA =3t A B RIS HAFS)

Sof gare om ool gl 2 m

M

244, AR, S47 ol e,

, 2o

12
X

=]

o

2 Aslg AEe PYSHE B G oAlstol
Agaich3d], Delhlst chy 28 42 ko
2 3 QAT 712 oplel Weh =S F12 A
A 71 op A2 A Bk NA # Sl ee o

QAISRAL35], 67H e 71E A=A o] efAlE F7F



Yoon SW - Choi JC - Lastest treatment knowledge of pulmonary tuberculosis

2 ARG Al A7/ A o] Ekrhar HarESleH36], o2t A
TAINE Bl o 2 A EA7]T = AW/ Ade] X R
el =5 2|7 e5 AT, o] <FAle] 7Y
3 BARL 94, HE, ojx|Egoln] ofkE H-83t ehx}
] of 33%°lA ek E3 QT 114 Aol WL
Sio, olof] thgt HAF 9 muE o] Fasitt, o] oAl=E
A gl 2.8 g/dL H|TRl 799} 73l cytochrome
A FEAE 58 Al Aol HALEA] AH=TH38-40].
HohE 22 diarylquinolineZ1'&-2] SFAIZ A t9] o]
A& RYASH= ATP synthaseS 2JAslo] FAAAIE
ERACH41], HicHES oAU A9 ﬂXMW 715‘—“11]
off 7kt AMEAl 8F o S| - Hilstg
2], A2 12090 # U Ao e} el
BuatyleH43], 2] FFAQl AtollA = wickEHe

O

ARERE TollA 7|E Amtoll viste] F2 1 2He 2
31 SRAL QleH44]. o] =Rt AHAIRE vig o R F AR
A7 v dde A AR 7t tAUA 29

o] #|zof| PAA o2 ARGl T oFAIR HilL Bl 3le
LH10], oF2] itz 71 AR ART = gls oA
U w23 o] xjzofnt o] OFAI7F ARGE AL Qlt, o] of2
A 257k 3FF 400 mg, ©]% 225 53 200 mgS 5+ 33
5835, 543 A 283t A 270l 400 mge 2
- 5—%6 A ke, = FHIAE =Y, 3% o
FTEE Fofol HA| AdrhH 7hedt e 15U 39 o
A] Eokgflof 3ith Hzg o2 7P 535 ZARS BB o]
2&, WEE, 1715 oldoln oF 10% EAfoll A LAYt
QT 7+ o] AT 4= 310, ofofl izt A 3l U E
ol st
SEIANL e the AR Azl A=
S L 4 ke Aeoll AR-S dassiglon, 2
O] wleR2AoflAl = o] AAE AREAlOll A= 552 1,54
=23, AFFES 0.88] Wae it 4SHUA45], B
2hdof M AJRRE $3F4] dtollAlE TAIUAE 23 &t
A Sleohn| S8 EF X Rok AR AR vl i
g 9 A2 AFES o Eokehn Hushyirhie], 3 T
2] Akl ToIAE T4 A3le] A Ro SRAR|YS

)41

\ﬂ

2 AR AT BFIITHAT, |
Asks vt 20159 AT 3

288 QMIE Anslla, g Zsle] o
sRatrH10], At gere
glout B 271tk ﬂ 200 mg £ %, 35 100 mg
A %ﬁ 2 4%9&: sjio} Aole] Az s} u

O}%/\] Al % T?TE]EEM] 0] E(Amoxicillin/clavulanate)2}
7R A Wejol A Bl ¢ FE AR
W7 Gl AOR geiA] 9 or4849), W= beta
lactamase 2A|A2] clavulanic acid7} EAloll AFEE] S
o, TR A3t i flekAl Wadsol et s
& BoF=IeH50-51].

A8 xR0 AW 208 27| IFA R
olayoRAE, gjHH, oFRE, TEpKlotn|EE FAo|
28510 g4 S4ohs tiF-Re] Aol A48 AlA
sto] o QY TS 7L - o]ofR]= 47
Uo] A 77|of| o]aYolK =, A o HHES FA]
o E8ato] A3 11807 S8k Aete] Hee
AASt Atk sl Wrgolt, oAz Axt o] &
Uotx| & 9 gghof 4 A o7 gele 7fofli= 4]
7 270 SHE oEREY TS 1T 5 QU 24
FA| ARG 0 7 mlEpzlop| E5 AR Hoke 7
S olayoA e, Bg, ofFRES IHY B A&H

o2 A§T 4 geHol, A AR ARI|I0] Aw,
oke] gapo] Hol BAe] £3E7} Wola 4 gliv, of
2 B9Is7] Sla) WAHE 14§ B3 142 75 med]
ol2solx| =} 150 mge] e, 275 mgd] JEHE,
400 mg®] Teplotn|ert Z3bEo] 911, 1A 8k B3
A b Al 71 ol vls) @5 el gk ATE HolF
Slch(52], AR7IH e7olt B XAlo] 5] 9,

Aol 270 A= 5 AJRYRE Al Rl 7B A

mjzs x|20| MK 29



J Korean Med Assoc 2019 January; 62(1):25-36

9lo] ot FAX RIS
QIeH7),

Ase] Az Aol Habe Belvh ol Fasich et
A A5 A el e o zﬂxﬂoﬂ ofgt Rarg Ay

AAL 71 53H1AL Al

2yate] 9RL7F X2 2=

AEL Ao Mok &

E} ESF 22 AZF A] El

ol oAl oFAl A4 HARE Aldsfof gtk A=
EH7

_l

MRS R XA AAE B fom, ol AR 3 W
o3l F7belo] UAIHOT QAFA 2 A 2tlo]
oFaRE 4 9l A uhgo] ek 4= 917] RoleHT)

Fo Ak ool gl wBo] glrkel AR 7ol A
F w0 R BAkska A 270o] I Ak 712
e Ak,

= 75136} l o 27] HASA=7
wfof] 149 it ofEA S FHRH, 27] A7t 52t

B 8o ok ME B 8at, 149 oliold ASHE ThA]
XIESHOIZ Bk, AP W) A= S Aldle B8] F
#)7] go] 80% vlto| 1, Fwt 7|7to] 274l vlto] R £
A7N1E A B B85, 270 ool ASHE
ohA] 2| Z3ic}, B8eko| 2 8.x]7]9] 80% oAto|ahd =
AU A9 AR FE, =Y FAolgH g7 ES &g
T 2 gk} 2R F0 F o] ARES AR H,
SFAlUdo] gste] A= Auf o] SRR, HIEA]
Aokt oAl 4 HARE AlRSslioF B, = A=
2 0] 49 374 A= Sl vjok ol 2|
o2 gofshul[53] S 3] Slahle AAe HY
= AFslor st 1} 5 221 FadAef Tiet oFA|
HARS THA] A3stofof St

(¢

Mo d

d

Al
Al
=

fu

30 cistenEsx|

2
2 S40) A1, FANRUF ok AT A 74 WA F
ofstel, Fet 7\zto] 2w L] o] i A
o ofSHRE, AFRAY, AR, oINS 5
of Soig mefdich, I RAGOR sekg, WA Fol vt
e 4 qlow, 43 3ol Yol A S gotn) 4

_9.
o
H
ﬁ
=)
w
N
1
i
ﬂ
2
o
ol
o
2
s

1. OJAL|OIX|= THE LM ZISHO| X|
o]_/,\_l/]o}Z]E_ = WAgEde] A&2e FAols WAol
SRR o] % o]y oX EE FHstaL 27, olgE-E, I
gHzlot| =5 fAI5He] 6-971E7t A =ah= 2 Hrstel
o, FZolle g, oEEE 9 wehilop =t Eﬂi
E5ARIY] AR darstar Q55 HEESAMIE
A Aefsleg Yushs o] thE R HloH

l o, gt e *F‘-’h?i‘i& o w2

HU

AolA 6711 A28 A, 350l A= A

N o AR Sl mepy Ei djeRpyo] A4
W 6749 ol M@ske® Pushar e8], olajolAls



Yoon SW - Choi JC - Lastest treatment knowledge of pulmonary tuberculosis

WA o ALjoES Mg WAl glotk Bekdl 201749 A8 ARARL ujgro @ X 2okl Aluln 1
2 AMET A9 0] 49wl £7) o] o] Selo] gk,
SlejelE, £-9EE 9js) Bk P 41l s A AR A% A=7) Ae 4%7) ARolA of
TPIE o, A olaUolAE vpdo] Bel B AS At Ha 57149 o) 47}Rlo] ula) A= 4EEo] &9t
ol 5 olaUol=(10-15 me/ke)S 2 T 4% 3, AWET AEo] Atk B ite] 2A50[60),
Q1eH8,59, 2% 5714 BIAS AN T, o AL
A8 sfeRiofol=, FHrEA o 1, FA 1H
2. BT BHE LiAZisHe| X|2 2 bl maAeoln)s, A2uAe 58 AeA
017 AT T S S A A S A8 4 9% T A AHEsp|S 2aec Het
= ol AUolA|E, oeriE, saloln|Eel AEES AL 0|3} AW} aiKiolr =R ATEel AT Ao]
go10] % 12-187497F A @eks AL Ao, Tallol A=Y ek=ci alyEes, woRels dejuhyse) 2
ujEL )9 ol ARG ATElT glom, WHel Wel & RS okl Hlste] 4 5714 AR AL 7
P} YT A A A B AMgeRs A ATFT, Aok Ao] Er) JERES AEA ob Al
20169 AARZZ1TE Y Aol elgn B g2 H 448 10| T o] 1 AREEo] glom AR 2 glo.

mlo
o)
TR

O] A m= tHAUY Ao R skl A|mE & A U &371201 4] o|x} AN o] EFHA| 7| A= ok
stgl o, 20179 A MEA o= Suate] A gleprlotn] S Al Eo] WRNE Wit E S Fojd ko2

o
o

mefstel 20164 AARA7I T AY WS wEA o, SEa AR H 9ol 249 o4 Ag St of

o|e] ng A/t gl Sof GAg AHBL S & gl ASolE 2] 4
(e}

A gt wgaat A48 7RsAol glof thuA A
3. CHILEA Zstio] x|2 ao] x)5o] AL Y61, FAMIE S A8 A=
AA|R0) 27kl H P ST A oplel ol Aol BT gl B A% XY B9 vEA A4
Vool 2ol SAlo o] gls Aaltel ofa) & 3 AL Wnmsha Yot A veRAel AYES Z7H
Ay A9 TR ASolela Ael53), ol Rl AIXIERE Wi} glo] S7bAel A7) Hadt AoE wel
4 Auke Eo AgkEnl, AEA T BARESA ) ok AsEA oM Aut S5sia Babgo] Hol A
Y nE x wmm CHAUAS] A9 SRIE A97E ATl Zlojshe 814l okAlolY] W] 2717} gl at vt
Qi uh, F4E Ao A ASE g dE EA) Ao S ulEYEs WA A 29
0 A Al e A S A%, S E o] ol E3bh e el29.9062) U 2
ChAUA 28 Shet AET B0) A8 EE UXoR 8o X|wo] UxHoE Tefaof st HAg ofE
Ao Aofek Aolo] A9 AR A AMom o) A PHsiolor G, rkAYT Deluh =t 184
chl Aolol 2310] A=k, oA 4210] THAUA HAE el 7)) BAsALS
CHAUA Aslo] A H Aloke] Apah gl mhe 2 mabAQ) AR S TAY 4 S ), et 98 A

Al SR AL QlTt, AR A7) 20169 8 Al T oR SRS HA 3 ol A HEaon
70| AL ATEL 3| T} QMRS AR AR

A8 A st 2RI AARA7IT B
2 YEA SRSIGon, 018dels MR bl RS X2 Ao E3HE 34l opAlolm, slezlobn| =t ft
AABIEA FARE A B AL AMST glott  Aolx] ke Aol Bgo] 7lofa Ao FltEn
ob& ofefat 7)go] Sl Aol WA gk o] glel, oItk 1Bk o]2]olXE(16-18 me/ke)is WAlel Tl

mjzs x|20| MK 39



J Korean Med Assoc 2019 January; 62(1):25-36

3he e 1A %010 katGe} inhA ¥o] % inhA W/
& olayoR| =S AREE 4= Qlt
[59]. Zhato|dle] Ao clavulanatefz} HEPS A =
I7F 1o}, amoxicillin/clavulanate E3A|2} S AS-3]
o gltH63],

fle SRl A &

A Tt Hek obel MHeH 2 T

X AU A9, o] FaFolm Fxfe] HAFE} o

BT 49, 220 44 o} 25 otk B4
A~

oFRA] FjollAl ) Tl Ao A Al
FAm AT YA L Ak, BH R F ART1T
£ 9-17092, BIAR AR T oMl 4-67)1Y
Eoke ol EAEEAM, magomlols, 2
s, sjeboln)=, 18 olaolrs, HRRES A}
g, ol 5/1AE BAZZAM, F2ARY, 2o}
U, ofRHES A,

A& ok that 4T wabt ZHEEA, A7
W77 20189 SR 29 Aol dhal Az of
ATAE AAHHTable 3) [10], Wchad, edEel=
7} g ACl, 2RIt o] LEB] Zto] Hglon, of
H7pAl3E AEdEntol4l, ol eifjo|=el ZeE oyt
ufo] =7} S1ECo] EEFEGlon, FhbutolAlut hd e
Hfol4le AelEgion deliss 18Ce] Eike A
Zir}, olefat o) Aol vk AolA R SR
B BASRAA, AZRAY 58 delzE, gy
., vickelo] A7 JEET ARES a7 d 719

FHeH[20], BRIt oFH71] Aloke AMgalzd] AlgHo] 9]

B efslel obe 71 ) AR A A
M, 23 ATATS uio R A2 T
erhul ofo] ujel Azo] WHo] Wadt How

32 cistenEsx|

EE=

s asjol] ek A= X|27]7ko] Ar, Tl oA
o] Bgajo} Shus o]z ola) Ratgo] o] wr, o
et OFA|S H85to] WAl HAHgo] feial 217}
o] ThalA] of st Ak o] & MASHEAIE & 45
51 glofok sjri, o) Uieliio] uke} Aol el
who] WA S Bl F oF 144 FAE sk o]
L asie, w5 oAU Zue) 49 ARE okl
ol W} 2|2 Abo] WA glonw Sejttete] Al
g neld A2 RN AL o] Bad Ao

2 g,

SOLE 7| Y 2o, X125 TIRKIF; CHAILY 2t
A7

ORCID

Sang-Won Yoon, https://orcid.org/0000-0002-2511-9265
Jae Chol Choai, http://orcid.org/0000-0002-8761-6494

REFERENCES

1.World Health Organizaton. Global tuberculosis report: execu-

tive summary 2018 [Internet]. Geneva: World Health Organizaton;
2018 [cited 2018 Dec 19]. Available from: http://www.who.int/tb/
publications/global_report/GraphicExecutiveSummary.pdf.

2.Kim HJ. Current status of tuberculosis in Korea. Korean ] Med
2012;82:257-262.

3.Korea National Tuberculosis Association. Tuberculosis in
Korea [Internet]. Seoul: Korea National Tuberculosis
Association; 2018 [cited 2018 Dec 19]. Available from: https://
www.knta.or.kr/tbInfo/tbCondition/tbCondition.asp.

4.Korea Centers for Disease Control and Prevention. The
second tuberculosis management master plan [Internet].
Cheongju: Korea Centers for Disease Control and Prevention;
2018 [cited 2018 Dec 19]. Available from: http://tbzero.cdc.
go.kr/tbzero/main.do?pageEvent=N.

5.Korea Academy of Tuberculosis and Respiratory Diseases.
Guidelines for treatment [Internet]. Seoul: Korea Academy of
Tuberculosis and Respiratory Diseases; 2017 [cited 2018 Dec
19]. Available from: http://www.lungkorea.org/bbs/?code=guide.



Yoon SW - Choi JC - Lastest treatment knowledge of pulmonary tuberculosis

6.World Health Organization. WHO treatment guidelines
for drug-resistant tuberculosis: 2016 update [Internet].
Geneva: World Health Organization; 2016 [cited 2018 Dec
19]. Available from: http://apps.who.int/iris/bitstream/hand
le/10665/250125/9789241549639-eng.pdf?sequence=1.

7.Blumberg HM, Burman WJ, Chaisson RE, Daley CL, Etkind
SC, Friedman LN, Fujiwara P, Grzemska M, Hopewell PC,
Iseman MD, Jasmer RM, Koppaka V, Menzies RI, O'Brien
RJ, Reves RR, Reichman LB, Simone PM, Starke JR, Vernon
AA; American Thoracic Society, Centers for Disease
Control and Prevention and the Infectious Diseases Society.
American Thoracic Society/Centers for Disease Control and
Prevention/Infectious Diseases Society of America: treatment
of tuberculosis. Am J Respir Crit Care Med 2003;167:603-662.

8.World Health Organization. WHO treatment guidelines for
isoniazid-resistant tuberculosis: supplement to the WHO
treatment guidelines for drug-resistant tuberculosis [Internet].
Geneva: World Health Organization; 2018 [cited 2018 Dec
18]. Available from: https://www.who.int/tb/publications/2018/
WHO_guidelines_isoniazid_resistant_TB/en/.

9.World Health Organization. Treatment of tuberculosis:
guidelines [Internet]. Geneva: World Health Organization;
2010 [cited 2018 Dec 19]. Available from: https://www.who.
int/tb/publications/2010/9789241547833/en/.

10.World Health Organization. Rapid communication: key
changes to treatment of multidrug- and rifampicin-resistant
tuberculosis (MDR/RR-TB) [Internet]. Geneva: World Health
Organization; 2018 [cited 2018 Dec 19]. Available from: https://
www.who.int/tb/publications/2018/rapid_communications_
MDR/en/.

11.Bernadou J, Nguyen M, Meunier B. The mechanism of action
of isoniazid: a chemical model of activation. Ann Pharm Fr
2001;59:331-337.

12.Timmins GS, Deretic V. Mechanisms of action of isoniazid.
Mol Microbiol 2006;62:1220-1227.

13.Park IN, Hong SB, Oh YM, Lim CM, Lee SD, Koh Y, Kim WS,
Kim DS, Kim WD, Shim TS. Comparison of effectiveness and
adverse reactions between isoniazid 300 mg and 400 mg in
Korean patients with pulmonary tuberculosis. Tuberc Respir
Dis 2006;60:44-48.

14.Reitman ML, Chu X, Cai X, Yabut J, Venkatasubramanian
R, Zajic S, Stone JA, Ding Y, Witter R, Gibson C, Roupe K,
Evers R, Wagner JA, Stoch A. Rifampin’s acute inhibitory and
chronic inductive drug interactions: experimental and model-
based approaches to drug-drug interaction trial design. Clin
Pharmacol Ther 2011;89:234-242.

15.Chamberlain PD, Sadaka A, Berry S, Lee AG. Ethambutol
optic neuropathy. Curr Opin Ophthalmol 2017;28:545-551.

16.Kempker RR, Heinrichs MT, Nikolaishvili K, Sabulua I,
Bablishvili N, Gogishvili S, Avaliani Z, Tukvadze N, Little B,
Bernheim A, Read TD, Guarner J, Derendorf H, Peloquin CA,
Blumberg HM, Vashakidze S. Lung tissue concentrations of

pyrazinamide among patients with drug-resistant pulmonary
tuberculosis. Antimicrob Agents Chemother 2017;61.

17.Doi Y, Wachino JI, Arakawa Y. Aminoglycoside resistance:
the emergence of acquired 16s ribosomal RNA methyltrans-
ferases. Infect Dis Clin North Am 2016;30:523-537.

18.Wrzesniok D, Rok J, Beberok A, Rzepka Z, Respondek M,
Pilawa B, Zdybel M, Delijewski M, Buszman E. Kanamycin
induces free radicals formation in melanocytes: An important
factor for aminoglycosides ototoxicity. J Cell Biochem 2018
Nov 21 [Epub]. https://doi/org/10.1002/jcb.26817.

19.Wargo KA, Edwards JD. Aminoglycoside-induced nephro-
toxicity. ] Pharm Pract 2014;27:573-577.

20.Collaborative Group for the Meta-Analysis of Individual
Patient Data in MDR-TB Treatment-2017, Ahmad N, Ahuja
SD, Akkerman OW, Alffenaar JC, Anderson LF, Baghaei
P, Bang D, Barry PM, Bastos ML, Behera D, Benedetti A,
Bisson GP, Boeree M]J, Bonnet M, Brode SK, Brust JCM, Cai
Y, Caumes E, Cegielski JP, Centis R, Chan PC, Chan ED,
Chang KC, Charles M, Cirule A, Dalcolmo MP, D’Ambrosio
L, de Vries G, Dheda K, Esmail A, Flood ], Fox GJ, Fréchet-
Jachym M, Fregona G, Gayoso R, Gegia M, Gler MT, Gu S,
Guglielmetti L, Holtz TH, Hughes J, Isaakidis P, Jarlsberg L,
Kempker RR, Keshavjee S, Khan FA, Kipiani M, Koenig SP,
Koh WJ, Kritski A, Kuksa L, Kvasnovsky CL, Kwak N, Lan Z,
Lange C, Laniado-Laborin R, Lee M, Leimane V, Leung CC,
Leung EC, Li PZ, Lowenthal P, Maciel EL, Marks SM, Mase
S, Mbuagbaw L, Migliori GB, Milanov V, Miller AC, Mitnick
CD, Modongo C, Mohr E, Monedero I, Nahid P, Ndjeka N,
O'Donnell MR, Padayatchi N, Palmero D, Pape JW, Podewils
L], Reynolds I, Riekstina V, Robert ], Rodriguez M, Seaworth
B, Seung K], Schnippel K, Shim TS, Singla R, Smith SE, Sotgiu
G, Sukhbaatar G, Tabarsi P, Tiberi S, Trajman A, Trieu L,
Udwadia ZF, van der Werf TS, Veziris N, Viiklepp P, Vilbrun
SC, Walsh K, Westenhouse J, Yew WW, Yim JJ, Zetola NM,
Zignol M, Menzies D. Treatment correlates of successful
outcomes in pulmonary multidrug-resistant tuberculosis: an
individual patient data meta-analysis. Lancet 2018;392:821-
834.

21.Koh W], Lee SH, Kang YA, Lee CH, Choi JC, Lee JH, Jang
SH, Yoo KH, Jung KH, Kim KU, Choi SB, Ryu Y], Chan
Kim K, Um S, Kwon YS, Kim YH, Choi WI, Jeon K, Hwang
YL, Kim SJ, Lee YS, Heo EY, Lee J, Ki YW, Shim TS, Yim JJ.
Comparison of levofloxacin versus moxifloxacin for multi-
drug-resistant tuberculosis. Am J Respir Crit Care Med 2013;
188:858-864.

22.Kang YA, Shim TS, Koh W], Lee SH, Lee CH, Choi JC, Lee
JH, Jang SH, Yoo KH, Jung KH, Kim KU, Choi SB, Ryu Y],
Kim KC, Um S, Kwon YS, Kim YH, Choi WI, Jeon K, Hwang
Y1, Kim §J, Lee HK, Heo E, Yim JJ. Choice between levoflo-
xacin and moxifloxacin and multidrug-resistant tuberculosis
treatment outcomes. Ann Am Thorac Soc 2016;13:364-370.

23.Curry International Tuberculosis Center. Drug-resistant
tuberculosis: a survival guide for clinicians [Internet]. Oakland:

mjzs x|20| MKIH 33



J Korean Med Assoc 2019 January; 62(1):25-36

Curry International Tuberculosis Center; 2016 [cited 2018
Dec 19]. Available from: https://www.currytbcenter.ucsf.edu/
products/cover-pages/drug-resistant-tuberculosis-survival-
guide-clinicians-3rd-edition.

24.Prieri M, Frita R, Probst N, Sournia-Saquet A, Bourotte M,
Deprez B, Baulard AR, Willand N. Efficient analoging around
ethionamide to explore thioamides bioactivation pathways
triggered by boosters in mycobacterium tuberculosis. Eur J
Med Chem 2018;159:35-46.

25.Scardigli A, Caminero JA, Sotgiu G, Centis R, D’Ambrosio L,
Migliori GB. Efficacy and tolerability of ethionamide versus
prothionamide: a systematic review. Eur Respir ] 2016;48:946-
952.

26.Dulaney EL. 1-Aminoethylphosphonic acid, an inhibitor of
bacterial cell wall synthesis. ] Antibiot (Tokyo) 1970;23:567-
568.

27.Neuhaus FC, Hammes WP. Inhibition of cell wall biosynthesis
by analogues and alanine. Pharmacol Ther 1981;14:265-319.

28.Howe MD, Kordus SL, Cole MS, Bauman AA, Aldrich
CC, Baughn AD, Minato Y. Methionine antagonizes para-
aminosalicylic acid activity via affecting folate precursor
biosynthesis in mycobacterium tuberculosis. Front Cell Infect
Microbiol 2018;8:399.

29.Lee M, Lee ], Carroll MW, Choi H, Min S, Song T, Via LE,
Goldfeder LC, Kang E, Jin B, Park H, Kwak H, Kim H,
Jeon HS, Jeong I, Joh JS, Chen RY, Olivier KN, Shaw PA,
Follmann D, Song SD, Lee JK, Lee D, Kim CT, Dartois V,
Park SK, Cho SN, Barry CE 3rd. Linezolid for treatment of
chronic extensively drug-resistant tuberculosis. N Engl ] Med
2012;367:1508-1518.

30.Cox H, Ford N. Linezolid for the treatment of complicated
drug-resistant tuberculosis: a systematic review and meta-
analysis. Int ] Tuberc Lung Dis 2012;16:447-454.

31.Koh WJ, Kang YR, Jeon K, Kwon O], Lyu J, Kim WS, Shim
TS. Daily 300 mg dose of linezolid for multidrug-resistant and
extensively drug-resistant tuberculosis: updated analysis of 51
patients. ] Antimicrob Chemother 2012;67:1503-1507.

32.Park IN, Hong SB, Oh YM, Kim MN, Lim CM, Lee SD, Koh
Y, Kim WS, Kim DS, Kim WD, Shim TS. Efficacy and tole-
rability of daily-half dose linezolid in patients with intractable
multidrug-resistant tuberculosis. ] Antimicrob Chemother
2006;58:701-704.

33.Bolhuis MS, Akkerman OW, Sturkenboom MGG, Ghimire
S, Srivastava S, Gumbo T, Alffenaar JC. Linezolid-based regi-
mens for multidrug-resistant tuberculosis (TB): a systematic
review to establish or revise the current recommended dose
for TB treatment. Clin Infect Dis 2018;67(Suppl 3):5327-S335.

34.Barry PJ, O'Connor TM. Novel agents in the management of
Mycobacterium tuberculosis disease. Curr Med Chem 2007;
14:2000-2008.

35.Gler MT, Skripconoka V, Sanchez-Garavito E, Xiao H,
Cabrera-Rivero JL, Vargas-Vasquez DE, Gao M, Awad M,

34 cistenEsEx|

Park SK, Shim TS, Suh GY, Danilovits M, Ogata H, Kurve
A, Chang J, Suzuki K, Tupasi T, Koh W], Seaworth B, Geiter
L], Wells CD. Delamanid for multidrug-resistant pulmonary
tuberculosis. N Engl ] Med 2012;366:2151-2160.

36.Skripconoka V, Danilovits M, Pehme L, Tomson T, Skenders
G, Kummik T, Cirule A, Leimane V, Kurve A, Levina K, Geiter
L], Manissero D, Wells CD. Delamanid improves outcomes
and reduces mortality in multidrug-resistant tuberculosis. Eur
Respir ] 2013;41:1393-1400.

37.World Health Organization. The use of delamanid in the
treatment of multidrug-resistant tuberculosis: interim policy
guidance [Internet]. Genava: World Health Organization;
2014 [cited 2018 Dec 19]. Available from: http://apps.who.
int/iris/bitstream/handle/10665/137334/WHO_HTM_
TB_2014.23_eng.pdf?sequence=1.

38.Shimokawa Y, Sasahara K, Koyama N, Kitano K, Shibata M,
Yoda N, Umehara K. Metabolic mechanism of delamanid, a
new anti-tuberculosis drug, in human plasma. Drug Metab
Dispos 2015;43:1277-1283.

39.Sasahara K, Shimokawa Y, Hirao Y, Koyama N, Kitano K,
Shibata M, Umehara K. Pharmacokinetics and metabolism
of delamanid, a novel anti-tuberculosis drug, in animals and
humans: importance of albumin metabolism in vivo. Drug
Metab Dispos 2015;43:1267-1276.

40.Lewis JM, Sloan DJ. The role of delamanid in the treatment
of drug-resistant tuberculosis. Ther Clin Risk Manag 2015;11:
779-791

41.Haagsma AC, Podasca I, Koul A, Andries K, Guillemont J,
Lill H, Bald D. Probing the interaction of the diarylquinoline
TMC207 with its target mycobacterial ATP synthase. PLoS
One 2011;6:€23575.

42.Diacon AH, Pym A, Grobusch M, Patientia R, Rustomjee R,
Page-Shipp L, Pistorius C, Krause R, Bogoshi M, Churchyard
G, Venter A, Allen J, Palomino JC, De Marez T, van Heeswijk
RP, Lounis N, Meyvisch P, Verbeeck J, Parys W, de Beule K,
Andries K, Mc Neeley DE The diarylquinoline TMC207 for
multidrug-resistant tuberculosis. N Engl ] Med 2009;360:
2397-2405.

43.Diacon AH, Pym A, Grobusch MP, de los Rios JM, Gotuzzo
E, Vasilyeva I, Leimane V, Andries K, Bakare N, De Marez T,
Haxaire-Theeuwes M, Lounis N, Meyvisch P, De Paepe E, van
Heeswijk RP, Dannemann B; TMC207-C208 Study Group.
Multidrug-resistant tuberculosis and culture conversion with
bedaquiline. N Engl ] Med 2014;371:723-732.

44.Schnippel K, Ndjeka N, Maartens G, Meintjes G, Master I,
Ismail N, Hughes J, Ferreira H, Padanilam X, Romero R, Te
Riele J, Conradie E. Effect of bedaquiline on mortality in South
African patients with drug-resistant tuberculosis: a retrospec-
tive cohort study. Lancet Respir Med 2018;6:699-706.

45.Collaborative Group for the Meta-Analysis of Individual
Patient Data in MDR-TB treatment-2017, Ahmad N, Ahuja
SD, Akkerman OW, Alffenaar JC, Anderson LF, Baghaei



Yoon SW - Choi JC - Lastest treatment knowledge of pulmonary tuberculosis

P, Bang D, Barry PM, Bastos ML, Behera D, Benedetti A,
Bisson GP, Boeree MJ, Bonnet M, Brode SK, Brust JCM, Cai
Y, Caumes E, Cegielski JP, Centis R, Chan PC, Chan ED,
Chang KC, Charles M, Cirule A, Dalcolmo MP, D’Ambrosio
L, de Vries G, Dheda K, Esmail A, Flood ], Fox GJ, Fréchet-
Jachym M, Fregona G, Gayoso R, Gegia M, Gler MT, Gu §,
Guglielmetti L, Holtz TH, Hughes J, Isaakidis P, Jarlsberg L,
Kempker RR, Keshavjee S, Khan FA, Kipiani M, Koenig SP,
Koh WJ, Kritski A, Kuksa L, Kvasnovsky CL, Kwak N, Lan Z,
Lange C, Laniado-Laborin R, Lee M, Leimane V, Leung CC,
Leung EC, Li PZ, Lowenthal P, Maciel EL, Marks SM, Mase
S, Mbuagbaw L, Migliori GB, Milanov V, Miller AC, Mitnick
CD, Modongo C, Mohr E, Monedero I, Nahid P, Ndjeka N,
O’Donnell MR, Padayatchi N, Palmero D, Pape JW, Podewils
L], Reynolds I, Riekstina V, Robert ], Rodriguez M, Seaworth
B, Seung K], Schnippel K, Shim TS, Singla R, Smith SE, Sotgiu
G, Sukhbaatar G, Tabarsi P, Tiberi S, Trajman A, Trieu L,
Udwadia ZF, van der Werf TS, Veziris N, Viiklepp P, Vilbrun
SC, Walsh K, Westenhouse ], Yew WW, Yim JJ, Zetola NM,
Zignol M, Menzies D. Treatment correlates of successful
outcomes in pulmonary multidrug-resistant tuberculosis: an
individual patient data meta-analysis. Lancet 2018;392:821-
834.

46.Dalcolmo M, Gayoso R, Sotgiu G, D’Ambrosio L, Rocha
JL, Borga L, Fandinho F, Braga JU, Galesi VM, Barreira D,
Sanchez DA, Dockhorn E Centis R, Caminero JA, Migliori
GB. Effectiveness and safety of clofazimine in multidrug-
resistant tuberculosis: a nationwide report from Brazil. Eur
Respir ] 2017;49.

47.Tang S, Yao L, Hao X, Zhang X, Liu G, Liu X, Wu M, Zen L,
Sun H, Liu Y, Gu J, Lin E Wang X, Zhang Z. Efficacy, safety
and tolerability of linezolid for the treatment of XDR-TB: a
study in China. Eur Respir J 2015;45:161-170.

48.Pagliotto AD, Caleffi-Ferracioli KR, Lopes MA, Baldin VP,
Leite CQ, Pavan FR, Scodro RB, Siqueira VL, Cardoso RE
Anti-Mycobacterium tuberculosis activity of antituberculosis
drugs and amoxicillin/clavulanate combination. ] Microbiol
Immunol Infect 2016;49:980-983.

49.Gonzalo X, Drobniewski E. Is there a place for B-lactams
in the treatment of multidrug-resistant/extensively drug-
resistant tuberculosis? Synergy between meropenem and
amoxicillin/clavulanate. ] Antimicrob Chemother 2013;68:
366-369.

50.Payen MC, De Wit S, Martin C, Sergysels R, Muylle I, Van
Laethem Y, Clumeck N. Clinical use of the meropenem-clavu-
lanate combination for extensively drug-resistant tuberculosis.
Int ] Tuberc Lung Dis 2012;16:558-560.

51.Jeon D. WHO treatment guidelines for drug-resistant tuber-
culosis, 2016 update: applicability in South Korea. Tuberc Res-
pir Dis (Seoul) 2017;80:336-343.

52.Aseffa A, Chukwu JN, Vahedi M, Aguwa EN, Bedru A,
Mebrahtu T, Ezechi OC, Yimer G, Yamuah LK, Medhin G,
Connolly C, Rida W, Aderaye G, Zumla A, Onyebujoh PC;

4FDC Study Group. Efficacy and safety of ‘fixed dose’ versus
‘loose’ drug regimens for treatment of pulmonary tuberculosis
in two high TB-burden african countries: a randomized
controlled trial. PLoS One 2016;11:e0157434.

53.World Health Organization. Definitions and reporting frame-
work for tuberculosis: 2013 revision [Internet]. Geneva: World
Health Organization; 2013 [cited 2018 Dec 19]. Available
from: http://www.who.int/iris/handle/10665/79199.

54.Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S, Jereb JA,
Nolan CM, Peloquin CA, Gordin FM, Nunes D, Strader DB,
Bernardo ], Venkataramanan R, Sterling TR; ATS (American
Thoracic Society) Hepatotoxicity of Antituberculosis Therapy
Subcommittee. An official ATS statement: hepatotoxicity of
antituberculosis therapy. Am ] Respir Crit Care Med 2006;
174:935-952.

55.Ahuja SD, Ashkin D, Avendano M, Banerjee R, Bauer M,
Bayona N, 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 ],
Garcia-Garcia ML, Gandhi N, Granich RM, Hollm-Delgado
MG, Holtz TH, Iseman MD, Jarlsberg LG, Keshavjee S, Kim
HR, Koh WJ, Lancaster ], Lange C, de Lange WC, Leimane
V, Leung CC, Li J, Menzies D, Migliori GB, Mishustin SP,
Mitnick CD, Narita M, O’Riordan P, Pai M, Palmero D,
Park SK, Pasvol G, Pefia J, Perez-Guzman C, Quelapio MI,
Ponce-de-Leon A, Riekstina V, Robert J, 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
regimens and patient outcomes: an individual patient data
meta-analysis of 9,153 patients. PLoS Med 2012;9:e1001300.

56.Huang L, Liu J, Yu X, Shi L, Liu J, Xiao H, Huang Y. Drug-
drug interactions between moxifloxacin and rifampicin based
on pharmacokinetics in vivo in rats. Biomed Chromatogr
2016;30:1591-1598.

57.Marra E, Marra CA, Moadebi S, Shi P, Elwood RK, Stark G,
FitzGerald JM. Levofloxacin treatment of active tuberculosis
and the risk of adverse events. Chest 2005;128:1406-1413.

58.Bolhuis MS, Panday PN, Pranger AD, Kosterink JG, Alffen-
aar JC. Pharmacokinetic drug interactions of antimicrobial
drugs: a systematic review on oxazolidinones, rifamycines,
macrolides, fluoroquinolones, and beta-lactams. Pharmaceu-
tics 2011;3:865-913.

59.World Health Organization. Companion handbook to the
WHO guidelines for the programmatic management of drug-
resistant tuberculosis [Internet]. Geneva: World Health Organi-
zation; 2014 [cited 2018 Dec 18]. Available from: https://www.
who.int/tb/publications/pmdt_companionhandbook/en/.

60.Ahmad Khan E Gelmanova IY, Franke ME Atwood S, Zeml-
yanaya NA, Unakova IA, Andreev YG, Berezina VI, Pavlova

mjiZsH x|20| 2MX[7A 35



J Korean Med Assoc 2019 January; 62(1):25-36

VE, Shin SS, Yedilbayev AB, Becerra MC, Keshavjee S.
Aggressive regimens reduce risk of recurrence after successful
treatment of MDR-TB. Clin Infect Dis 2016;63:214-220.

61.Caminero JA. Guidelines for the clinical and operational
management of drug-resistant tuberculosis [Internet]. Paris:
International Union Against Tuberculosis and Lung Disease;
2013 [cited 2018 Dec 18]. Available from: https://www.theunion.
org/what-we-do/publications/technical/guidelines-for-the-
clinical-and-operational-management-of-drug-resistant-
tuberculosis.

62.Agyeman AA, Ofori-Asenso R. Efficacy and safety profile of
linezolid in the treatment of multidrug-resistant (MDR) and
extensively drug-resistant (XDR) tuberculosis: a systematic
review and meta-analysis. Ann Clin Microbiol Antimicrob
2016;15:41.

63.Sotgiu G, D’Ambrosio L, Centis R, Tiberi S, Esposito S, Dore
S, Spanevello A, Migliori GB. Carbapenems to treat multidrug
and extensively drug-resistant tuberculosis: a systematic
review. Int ] Mol Sci 2016;17:373.

36 cistenEsx|

Peer Reviewers’ Commentary

r
[0
rlo
N
=)
~
i
pe
ol
N
ol
o
[
ol

7|2k5|0l| M 3T 2 T 5H0]
WHO CHHlLigZst X|= 30
el =1 et LE|Lkt &
OECD =7t S0i|l A 7heh =Ct. Zatio] &

017] flsliMe 25d 2

T o
|

rol

1

rz
N HU
o A

M1
o O
Z
E*u -
> S
o
B

] >T\'6 rrug 0z 1 mu
&
H
i
9'|_|
(=3
o
i
N}
12

ooy
o2
(=}
g*
.
=
Y
12
i
™
0
ol
ﬂ'I:

12
>
@
rr
P
=)
of
FO
ol
o
=)
M
MO
ro
{9
=
oy
+
0z
o MY
o
10
>

ne ry
X

W H
ﬁ

0z
H
-
ob
M’ﬂl
rlo

it
i

Aleto| gt 7= K20l HEtEAS
Lzsto] o ERet W22 XIZUHS B Al T 3
Cf. S35, ChAL 23 §hx|o| 22 7k 3 SRSES 2o
Halstol MBso=A &% Hz F= U 70| B =2

0| 2 Nez mtEr

H:
o
= —
r
o H




