3+ 3 %%. 1 MOHW103-CDC-C-315-000502

A AT A B E H1F 103 & F )P fHATFE

£ R/> R P 7 F D

HEE v TR R F A R AT
;—L%.J—#f& B e
PR AR S RESREL 20 R

FTHRF 1 103#1% 1p 1103#117 15p



p =
AP ERE (iv)
?\ N )
- A (1)
N el E (6)
ERNE 8 8 (11)
P (16)
I~ BmyER (18)
= —;'}I% (20)
Bl =
- S ERFLREPRBLEELLPL RO TR (24)
= 2007-2013 & 3 £ B M R P AIE LS 17 (1)1 B &
()37 &) E inf Bk o (25)
Bl= % & ##(2013-2014) 2 4 5 4% (2007-2014) &+ &

2 FLEE A AT (26)

Bz 2 MDR ~ Simple MDR ~ pre-XDR ~ % XDR &% 3= MIC

A 1 3 ] (27)
# =X
% — 1 REMA RIE 2 287 3@ [ Atk A 4 (30)
% = Bk A R (stock solution) Bl # £ (30)

4 = REMA & s iisk > 2 96 L e £ (31)
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Zow TH1L 3§ #q T 45 2 B agds E 4 fe Uk & (ug/mL) % (32)

%7 L E& % MDRTB % B % # (33)
205 W BPRIART B A (33)
- IMX sk L% (33)

# N 2007-2013 £ & £ & Bk 5B 5)(1)977 B %

()7 B HB)E ik B % (34)
4.4 H37Rv &4 ﬁi Bl drAk R BIES S (35)
%L 3 ERE S AR REMAMIC 2 {538 5 7 F
L5 (36)
£ - A BSLE P H REMAMIC 2 538 5f 5 %
Rk 5 (37)

% -+ = 2L MDR ~ MDR £ XDR %+ Fth 2 REMA ;2 B3

A1 MIC B4 i B licep B i (38)

Hit sk (46)



F &

FPEIROTRLIFI LGP RAFEARE > 22T R A HET HE
RS 7 #R)F k2 F 3 B2 BB KRR 2 TR PREHE I ERE
B AR o

B F 3417 2007-2013 # 1,215 5 £ B P FHRZ LB TR - 2 T
BAA s ERE S E R RAAER S P R 287 o 19§ %
rE-fy =B ek (trimethoprim-sulfamethoxazole) ~ # it r£ % (mefloquine) ~
P& & k-5 3 & 49 (@amoxicillin-clavulanate) ~ # 3 a -5 > Bk 49
(meropenem-clavulanate) ~ % ;= & (clofazamine) ~ £:4li£ #% (thioridazine) -
i@ ) & (moxifloxaxin) ~ #f e £ 3 (nitazoxanide) ~ X 45§ (Linezolid) ~ B #*
#% AR (INH) % BgH % ¥ (oxyphenbutazone) % $» » & {7 2 F AR M id S 0 1Y
B3t BEFH S L% QuRBE SR FIRTIr(R)FPesk c LEF %
302 S "L 4+ % resazurin Microtiter assay ° % E i 05 2k E R
P T el 99% MDR Btk A & hdc ) FRFE R (minimum
inhibition concentrations, MICs) -

i & 35%(1)2007-2013 £/ > £iE% 1,215 5 £ 2 LB BHBEEPR
R @ 7 A7B % 833 (68.6%)ir ~ £ ok B %k 382 (31.4%) 1 o 4+t 334 i+
(27.5%) » ~ 3+ 65 kB % & B 7 # 26.5% > H =X 5 45-54 F& 22.1% - 1,202 =
ERBEF AT FEY 0 589%F M IE L o "/T‘ 2 B &8 1,213 i+
BB R EIINKER AR HINK KDL F K 23 (1.9%) & B ¥ g B P
Bk 11 2(0.9%) © FHEF > MDR FEiR$3t & B P F bl b
2 F R A W i pyrazinamide 25.1%-48.1% -~ ofloxacin 9.4-42.0% ~ moxifloxacin

13.2-18.5% -~ gatifloxacin % 1.6-5.1% ~ kanamycin  4.5-12.2% -~ amikacin



3.8-18.4% ~ capreomycin 3.1-7.0% -~ para-aminosalicylate 3.8-22.9% %
ethionamide 16.5-37.2% - & & A 7 977 MIFEPFLIEPEF 2 4 2
BB Bk o A% 0 f 2007 £ 3 2012 £ > PZA ~ OFX 4 PAS
S GG B T %8 (P<0.01) ¢ (2)2 = MDR Fik>t 11 ¥ MIC # [
2RIRERIrRRER L EE o

2 H 8 SR f%ﬁa?i%?%i%%&ﬁwﬁ%f@b&@% o ¥ T (F i INH 2 MOX

\\\?{r

G H B wp] MICs #&iRI /3T 3-5 R B

Ffa g o g mp FeE REMA 2 RlE S % ot /gl BT F * Sensititre®
MYCOTBI ;2 o 7% § £ % ~ Qs 2 2 2L § £ @ P Aikado ] 7
e R 2.A W & 758 % Bt Oxyphenbutazone % MDR~XDR % 2t MDR =7 MIC
GHEFETHFLE A 10 AP T AFREPLEL HUWEHET R
N ERIRL HE TG 14-15 % o
B2 ERIBIELELEPRELRL RO T R TG SRR

ied T W DAk o R M A i L B R B PR IE LR R AT

$ ORFLEM OB R B POR A o 136 DOT-Plus a5 € FE B 4 enile:
FLoMICESi8- HAATHREBFRREREE > 2 B2 AmEr 2 Bh
ERGEZ AT R CNEL I L c REERTTRES L B OR F% S
o RERERG LT > NFERRAGY Fef A RGERIRTE 0 R
5 ERE B RER SR R -

MAE D BPop ~ RN QuRENE  2REE S MICA



Abstract

Purpose: The objectives of this study are (1) to conduct drug-resistant
surveillance of multidrug-resistant tuberculosis (MDR-TB); (2) to test activity of
certain candidate drugs (e.g., trimethoprim-sulfamethoxazole, mefloquine,
amoxicillin clavulanate, meropenem, moxifloxacin, cofazimine, thioridazine,
nitazoxanide and oxyphenbutazone) against Mycobacterium tuberculosis
isolates of patients with confirmed MDR-TB in Taiwan.

Materials and Methods: We retrospectively analyzed drug susceptibility testing
(DST) results of the second-line drugs, ofloxacin (OFX), kanamycin (KM),
para-aminosalicylate (PAS), ethionamide (EA) and rifabutin (RBT), of MDR
Mycobacterium tuberculosis complex isolates tested in 2007-2013, and
amikacin (AM) tested in 2008-2013; while moxifloxacin (MOX), gatifloxacin
(GAT) and cycloserine (CS) tested in 2010-2013. One isolate of each case per
year was included in this study. DST was performed using either the
Middlebrook 7H10 agar or a liquid-based proportion method. A total of 287 M.
tuberculosis isolates were tested. We use established procedures, resazurin
microtitre assay and agar proportion method, to test M. tuberculosis isolates
known to be resistant to at least isoniazid and rifampicin to serial
concentrations of each candidate drug to determine the minimum
concentration that inhibits growth of > 99% of bacilli.

Results and Discussion: We analyzed DST results of 1,215 cases including 833
(68.6%) new and 382 (31.4%) and retreated cases. In this survey, ratios of
resistance were 25.1%-48.1% to pyrazinamide, 9.4-42.0% to ofloxacin,
13.2-18.5% to moxifloxacin, 1.6-5.1% to gatifloxacin, 4.5-12.2% to kanamycin,
3.8-18.4% to amikacin, 3.1-7.0% to capreomycin, 3.8-22.9% to

para-aminosalicylate and 16.5-37.2% to ethionamide. Significant decrease of

Vi



the PZA resistant rate (P<0.01), OFX resistant rate (P<0.01), and PAS resistant
rate (P<0.01) were observed. We preliminarily established both a liquid-based
and an agar-based drug-resistant methods for testing repurpose drugs. More
results were needed to suggest a resistant MIC value for each drug.
Conclusion and Suggestions: We observed decreasing trend of MDR-TB cases
numbers from 2008 to 2013. This drug-resistance survey could be extended to
analyze patient’s clinical data to reveal causes of drug-resistance. The MIC
results of repurpose drugs could be used to design a suitable regimen for

treating MDR-TB cases.

Key Words: tuberculosis, multidrug-resistance, extensively drug-resistance,

totally drug-resistance, MIC distribution
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>
P E M R i (multidrug-resistant tuberculosis, MDR TB)A 35 A JoE = el
TG AR — RIS E F isoniazid 2 rifampin e pEEL G FBE 2 S AR 0 d 3
MDRTB % b if £ H{ 4r » & & P3| 2B Pop i) o 3zt J 72 25 (World
Health Organization, WHO)45 ) » 2013 # 42 & 22k %) 13 30 § MDRTB B % » & | %
Pk 0]e3.6% (2 ¢ 0-283% 3 ATk > @ 0-61.6% 7 12 %) 5 F] MDRTB efi it FIEE &
Fonk A i 302008 E g A 15 Fop A 0 2 ng S i 60-69% [1] -

pLeko ¥ RiZE ST (extensively-drug resistant TB, XDR TB) i@ 3%, { &% 7%
2% ° 15 XDRTB % 7 HE - PSP ¥ isoniazid 2 rifampicin $L# b 5 T P4
% - M%7 iz~ 44 fluoroquinolone % I ° - f&/1 8] = M E F (capreomycin
kanamycin 2 amikacin) 2 4 & - Fl 2 ¥ % - Y % - WE L WA 2 FEMH VT

ER Do B LD L U] 0 2T XDRTB { 3 & (3 § ey o

PR ANILE R @ BPOEE s L FEE e F1 53 5 EALR Y KiA% MDRTB sz

MR B EG U B Rt T B R 0 AR R B e 0 B
;.L%f/ﬁaml% % E AR A U4 MDRTB RRE L 4 I Rk crde B > T f g &

S B MDRTB L F X | e T i § s fod MWATETFF LB LR ¥ M iz

KRBT D AAGR2Y 5 & SET s LB TB s & § W 4 E g

FIFE I R ES P E G () BREIE > Ld NP HTE TR
GFERD X FF EE PR IT NP RBEEFF 0 FI AR FRISR R
ool f - BELHFRAR T A MDRTB fRikiclr F 0 B E G R B (BR) Fi ? #5% -
AR RBREI FHFLE2PRERINERT AL o a AP R Y 2T T
vE-f 9= e ek (trimethoprim-sulfamethoxazole) ~ % it v % . (mefloquine) ~ ® % & +k-

1
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Fof spL 4w (amoxicillin-clavulanate) ~ # %32 % (meropenem) ~ # /= A
(clofazamine)~ £ 4l #% (thioridazine)~ & & ) & (moxifloxaxin)~ & +& & 3% (nitazoxanide)
PERES % 1 (oxyphenbutazone) > izt Z 4 ¢ SR BT H X 2P {rM I M TR E R
4 &% 47 % 1L 5 (Food And Drug Administration, FDA)¥% # F & » I F £ & * *° ?L;Hf),%
s TRk i Rk 0 f BRI o L B 445 2 ¥ MDR Mycobacterium
tuberculosis P8 ($r) Fpek pM R FEF Y 0 2 X AT ¥ 457 i * 3 MDRTB &
e o drdk F RV R ok B ¥ MDR M. tuberculosis ¥ () pﬂ*ﬁ:% » g ¥

AT B~ MDRTB ch e o &2 — o

T 3 Teg-f '%= P eEred (trimethoprim-sulfamethoxazole, TMP-SMX)

TMP-SMX & & &3 # 44 % @ = & & pa:R =k e (dihydrofolate reductase)dr 1] |
(trimethoprim ) fe& fi%*%(sulfonamide) (sulfamethoxazole) > = —‘]5‘ ¢ Fr#) 0 7 DNA i
£ 902 2w i #h(tetrahydrofolate)sh & & o % 1960 & X F = 31 » TMP-SMX 5 B %
| £ e & (combination fixed dose) » AR £ %* 3o P foT rE S B A foib Bk SR
Ao TV A B EE NI d P jiroveccii 51 Az et e 3 B L cngE e o

Frelekr BEP S TMP-SMX ¥ 2 M I }?5-:;—’¥f"‘]"]“+}?5+ R L= F[2-4)
A ﬁé—%"}?ﬁﬂ 3 O ox e 1940 # TX,T.%LQ ;‘&f sulfanomides % sulfones ;o
Bt e [5-9) A FL B L - R Flt 0 AR R g Fe

;
WiokEPom 0 BIFIE F L ok X 2 0% (4o INH foRIF) PR 4 15 0+ R

m

~ H BB M o 15 A 1970 F KA 0 F U T AR R E$ TMP e SMX £
FEM [10) ® AGEHRFE o (S FodF 305 prevalent TB ¥ s - S5 £ 5 & 4 %
1 [11,12]; @ p 1980 & 5 Hehpief SMX & A ot B (B foieid 4 &
F) LT ¥ (K)Fe 4 [13) 3@ dpdi > § 53 0 ‘”f’”ﬁf}ﬁTMPSMX #
% B 1 (susceptible) [14,15] - @ 2 2 » s Ay H &7 £ & angdy o H b BT W
T T GBS T e i ¥ 12 f2 3 sulfonamides ¥4 % F s (el
# [16]- ﬁmﬁ‘”’ﬁ F 7 %51 TMP-SMX ¥ MDR TB ,&—‘ﬁ? At ’ﬁ Fere [17]) 0 ® Ecig v

AP o TMP-SMX 7 4Fcnf dpi¢ * % >4 > © & % f(off-patent) ¥ i{ & ; 4o % B4
2


http://zh.wikipedia.org/w/index.php?title=%E7%94%B2%E6%B0%A7%E8%8A%90%E5%95%B6&action=edit&redlink=1

MDR-TB &% #cch»> & 7 11 & 5 4 * ef &

g

P> 2. - [18,19] -

S

? 4 rx(mefloquine)

Mefloquine &_7 1970 & i* B 3 - 8 % ® (quinine) 72 4 » % 4- vEefk 7 %

(4-quinoline methanol) » &t B> % 3R A 5 o RELE A F (X2 L5 & s
F4E & (M. avium complex)) [20,21] & 3 &1 7 " L &P v g FT
7 7% [20,22,23] - e &> ¥ X AR < *Pu%ﬂrm/?% R R EPOR SR o XA 0 B

FALEPORR R R Y A R AR E dmefloquine 72 ¢ G oM.
tuberculosis [24-26]) - Mefloquine s i% * ] i5 2 @ [26]) 5 ALz 5 £ 304 (£% 3% ATP
5% [27]

P 3 d k-5 £ 5L 49 (amoxicillin-clavulanate)

Amoxicillin £~ f& B-lactam 42 & o o 3t A 4ik 7w e By B {r B-lactamase
i3 o ® 1 A7 amoxicillin ¥ 3 L5 A AT Bk o #1960 £ ] £ B
3 %% &5t 0 B-lactamase ] iT* F @ 838 benzylpenicillins ¥ M. tuberculosis &
=1 [40,41]) - (& S eninvitro 7 3 3 0 F @ % 58 sen B-lactamase Fr | F (4o
clavulanate) > ] B-lactam #g 44 2 ¥ 3 B F o vx [42,43]) - BT T T EP
clavulanate # ¥ if e 4] M. tuberculosis 1 B-lactamase ¥ * [45]) > 3142

amoxicillin-clavulanate * *“m),%‘;%%fff’ai Freni ik o

F R g /5o b 2 (meropenem/clavulanic acid)

meropenem E_/§ > # €_B-lactam #E 44 % carbapenems #g - fEid F o
Carbepenems it #* *t 7 & it transpeptidases’ i (¥ *x & fE (peptidoglycan):i cross-linking
#27= o B iITaWT 7 &1 0 carbapenems #f ¥+ M. tuberculosis < B-lactamases & § -

T AR efEfuls [46]) 0 F1#t > meropenem/clavulanicacid sl & 5 T i T O* AN ILR 4

Fp o -



% 2B P (clofazamine)

Clofazamine (&t ## % B663) i riminophenazines #f % 4= » £ * 1954 & & = ifijn
St &y [31] LA F5 bR a Foon pag ¥ [31,33] E RIBGET #HE 2 R
7 x4 £ £ £4R o Riminophenazines chiF {4 & 32 1 ¥ A H 17 5 efim e cnm e ) A B >
PB4 RO s FTRR S "f BhAoE ) U [33)e XA riminophenazine
FEPREEDE I - E AP R ER [31,33] HF s niv* e 50 4 =
mie N i E 1t a ; N F LI DNA R AL L s Frd e fﬁ&f”@ﬂ [33-36) £ & 10
#_clofazamine - %> ¢ A& 4 $2% |+ [33]> + 7 € £ riminophenazines #f & H s fi'g
Y& 4 2 3 F¥ (cross-resistance) [37]): ¢t ¢t o ¢ 3EP clofazamine ¥ #r4] INH &
4 B Z invitro § S H & INH 1 (7% 5 (synergistic activity) [38]) - 7
45 c114_clofazamine v # riminophenazines sf # 4 & 3 & F vglm?e ) i@ %Jﬁfjﬁ” WhFFen

it # [33)- 4= % By /% clofazamine ¥ * ;5% MDR [39])-

Feflid ez (thioridazine)
Phenothiazines %7 £_1950 # i 5 =t £ & 14?5 * % o phenothiazines & f@k i *
873 A4 BipFavci TRE R o R & FIZ GGG LAt FE BTN 0 A

R P|EAMR R o d WA BN EE D B BcE 0 phenothiazines 2 Z 4+ 4 £

-~
T

FIM L o 134587 1 3% ¥45 1) > phenothiazines %% ¢ § 38 & dc s 7] 0o 3 H G AR

WA

# oo & dadrdl b3 & (efflux pump)iE 1 [28,29] v 422 tm et ek e NADH2-7 A B R §
it & & p¥ (menaquinone oxidoreductase ) w3 & fi* (dehydrogenase) [30-32] ~ fe .t 4F
2 3-v g & Fehcalmodulin #4w [33,34] 0 2 18 % 3t A 4k ];] whE RE o F]pL
phenothiazines g ¥ 11 i #* 3t 5 & 45> ¢ [31] » Flpt 3 ¥ au 7 b A 4
1+ o phenothiazines » # * kR R e e 0 F1 A finvitro 5% ¢ OF R
rifampin ~ streptomycin 2 amikacin 3 5 (8% 2% [29]> MV R A FE /B EF L

g ek B TR o b ¢k 5 phenothiazines § T it f i Fl A i5 K # 47 (4o cycloserine) #

AR e A J (psychosis) [30])-



% @ ¥ & (moxifloxaxin)

Moxifloxaxin #1962 # 5 =t 3 R » * *vin R d B ERSRERL % [50] -
fluorine moiety &7 & 3if 5 % 4~ 75 14 > & dgd & 8 Rl4(side chains) ek 3+ > & = H15F 5 7
fe 5 fluoroquinolones g % 4= o Moxifloxaxin ¥ iLhim AL 5 F 2 > T A% K 2
Ve g 2P e * Fo ) o BALE * LR TB [51] (AP Rk P LA

#

MICs o

1

ek R 4 (nitazoxanide)

Nitazoxanide #_+ 1980 # t* ¥ ¥ 17— #& anti-protozoa =K # fix =
(nitrothiazolyl-salicylamide) #7# 4= » 3 I+ 1 5 »c¥H0F & (helminthic)fe & A 1" 08
:)]% > Nitazoxanide &_pro-drug » ¥ -i& N H= £ 54 P tizoxanide » Tizoxanide g +
R E A B KRBTk SLE (T enRf 4EF% % pyruvate ferredoxin oxidoreductase (PFOR) e
2009 # s #7 % %P nitazoxanide ¥4 M. tuberculosis e % > 2 LB &8 2 ME Pk
B FE7 gé_ifrb%‘bi [47] - Nitazoxanide i7" ¥4 % (replicating){=254F B ch 4% [
R ATEPTE o B o WA BPORTRAERRE T B AR -

vz A 18 ’fr 1> (oxyphenbutazone)
Oxyphenbutazon # 4 #3% 5 4_— #& non-steroidal anti-inflammatory # 4 > §_d
phenylbutazone A 4 £ pyrazolone o &% H_# 1960 & 4= % 3+ 755 b /& - 1963 &
& =X % % oxyphenbutazone #* % % +% i e By [48]) ¥ i feik Ak ecd » 2§25 it
gléi’_} s & ° BiT > oxyphenbutazone @ 57 P ¥+ M. tuberculosis 7 # 7 7% % [49]) -

fg— ji -}&1’\ qﬁ’"fﬁ‘ EJJ:Q :%E’ Ej/jél? °

YL b TR EE g 4 M. tuberculosis £ S MR KA F R TRk ERR Y G
U R BT MER - HEFELFFH MDR 2 XDR M.
tuberculosis shi Pk o & i b B < 5 ﬁxm#a;zé‘t{—g#}% RS EN R T T .
iR o d WFTERAFTE C BBEII P LB ER A 0 I ITE NG R
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& B e Bl FERT OO B PR hE R B R T TR IR S
FILMDR P A R b2 &« B9 37 5 § A& ¥ hiss MDR B ns S
P 53 B U BT s~ gr"% B2 ¥ B Esk U] o AT Y

oA EIRREHIE A R
Fth o BT ERRHRPIREFY ~EERAHREZ 32 EE 2 £ AT (re-purpose)
TG EFFEPARDEE) A c LR F D ESFRR P ER A T F
/2 %2 Resazurin Microtiter Assay (REMA) » J|* % Z 4 ch R 7)) i ER Y 35 I e

\\\?’;r

¥ B 2% 2 (FFE0 MDR-TB % XDR-TB

99% MDR &% Fth 2 & s | ¥4k & (minimum inhibition concentrations,
MICs) o Fp 8 & % ¥ U R EATT R F 2 BH AR 8% %% 0 & MDR RER R &
okt e Lk F MDR 2 XDR. “f")?i/r}ﬁ‘—f EBRH A R %ﬁd fo
WREE G- MEFFE VG2 FEAL > R E BN PRREFLT R mRid?
7 2 4% |2 (totally drug-resistant, TDR)5 1% T FtreA 4 0 1135 DOT-Plus /v MDR

A2

B POp A e Foak o

MR Kl e
(=) ##

d FRRATR PR RIS EARIARE Y EEERE AR - AF
R¥F2Z SR 7 2013 # 17 1 2014 # 10 * # 2 MDR 2 RMP ¥ - %’@%’ﬁf}
th 2 2007 & 2014 & XDR FR G HTE - ~ - MEAGRHKR G > L EFATEELE

Bl 11 48 MICs 2 4= AT HR3E E > £ 2Hipl3E 287 th(% - ) o

(=) F %
Lp ARl 7 B34 K2 itk
(1) #- Dimethyl sulfoxide (DMSO, Sigma-Aldrich Chemie GmbH) 5 7| ﬁrﬁ 1% ~ 2% ~
4% ~ 6% ~ 8% ~ 10% ~ 12% 3 14% > ¥4 H37Rv ];-],,z v TLRRR S “;;-]’K;’n g = e

fpeflerié * HDMSO 3 A A B L £ o

Wi

(2) i * H37Rv (ATCC 27294™) % &3 iRlid e » RIsE p (TRl & d 96 74 4 B 4 48
6
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#4 o 113§ Fo it B (agar proportion method) & % [56]) 0+t #p {7 fe W REMA
B34 2 MYCOTBI plate (Sensititre®) . moxifloxacin % isoniazid = 78 % » chag R

lri"gf"rii-ﬁﬁ—?‘ o

2. B ATR iRk
(1) Ftrs %
RFRRRZ TR LB S PR L3 & 3T LOwenstein-Jensen & MGIT 32
FA O RFAREES
2) FET
RSP R I 156110 275 B B FF & - 4& » B 7| (insertion
sequence, IS) #F > M IrpE T ¥ R E P4~ B (real-time PCR) &5 HjisT
;,ayg4ﬁ%ﬁﬁﬁsmw%—ﬁﬁM4’j@ﬁmﬁwéﬁﬂﬁié
~ MehTagman P dF 4 & TR A PRl 4 F B ¥ kR PR E 4R
F b MERLREPHS AR A KRR -

(3) BAaripkF % 2
3.1 Resazurin Microtiter Assay (REMA)
311 R w963t R i3 Ay i > I* ¥ 1 3R R dp o7 | Resazurin 7 4

S8 0 K R P Ej e e R f2 3k [57,58]

312 i pe

1R B 45~ itk B e TRONDEFEPRT POR) Frek 134
E Gl épﬁxﬁ%wﬂms%E%@&%%ﬂé’%%%ﬁé
trimethoprim-sulfamethoxazole (TMP-SMX) [59] -~ mefloquine [483%! 35 % 3] %
B %k o ] ~ amoxicillin/clavulanate (AMC/CLAV) [60] -~ clofazamine (CFM)
[61,62,63)] - meropenem/clavulanate(MEPM/CLAV) [64] - thioridazine (TDZ)

[65] - nitazoxanide (NTZ) [66] ~ moxifloxacin (MOX) [67]) - oxyphenbutazone
7



(OPBZ) [68]) -~ Linezolid (LZD)% INH - OPBZ FL% p Tolunto B:# > Potassium
clavulanate P % A Fluka Az % (Sigma-Aldrich Chemie GmbH) » INH % Resazurin fi
B p Sigma Fi ' (Sigma-Aldrich Chemie GmbH) » H 4 10 & 4 P A USP (U.S.
Pharmacopeia) % -

fe @WpFie * DMSO % f# % 4= : DMSO Jk & - nitazoxanide srifie @ # & * 2%
H A ZE F 303 2% o E 4 X% 3% (stock solution)® & #1F 73 & % kR 73 4
S o B RERARIEAE 022 ul g MiEimis 0 4 3T-80 CifRr 0 Hig * 1z
1l R ERRP e p TR EAaTiEZ B R 4% (working solution ) “,/TT 7
Oxyphenbutazone # 12 2 2@ F#f 7 7 Bulfe @l BHmpflikR 3 RFER
2.4 1 o A& A * Middlebrook 7H9 (pH 6.6 + 0.2) » }& Oxyphenbutazone
¢ * Falt pH 5.9-6.0 2 7H9 (7 0.6% KH,PO4 ~ 0.2%4 7% %2 10% OADC (Oleic acid,
Bovine albumin, Dextrose, Catalase)) * 4% Fi% W% ** pH 6.6 £ 0.2 2. 7H9 » &7 2
g A AR L 18 B pH iR 5 6.1-6.2 - Meropenem / Clavulanate 2. 7H9 % % P&
# Clavulanate Jk & H 2 & 5.0 ug/mb> FiR & 7 #35 % AR £ {5 B ¥ Clavulanate
JER L 25ug/mL [64]) - "f Oxyphenbutazone jk B % §_2 i ﬁ‘ﬁ%ﬁm 2 )
WHh B R IR IR (stock solution) - 7THO W & = 1 i * 3% (working
solution) > & K 7 96 3t £ & 17 2 BIRR A FIFFE > 9634t w it 2k
AR 200 L2 EFK > ML B EAPFR A AT RHEF  MAER S - UG 2
B2 FRGRAWED e r FREFEZRF-MICES Z3F B ¥ pIRER (final

drug concentration)¥? 96 3t 4z e ] £ 4ok = o

3.1.3 4 Arp & 3

3.1.3.0 $45E B SR B8 A A & 0 2 T8 A 5 (primary) & 1 B IR E 4
BSL-3 F 5% % ¢ # % Macfarland 1.0 Bl3# Fike : £ :l-:?a—*p\%]";‘.’é ™ 0.85%4 12 8 #oK ﬁrf#
& 1:20 0 2R 5 F 48 100pL 2 1:20 13 Fik » 9634 - I PF#f83 Sheep blood
agar(BD") i i ﬁi?']éﬁ@%ﬁ?ﬁi& L afafHRa 10 Fi% » #483 Middlebrook

7H11 28 %5 TR 32 & AR 3R A )ik 2 [7)7% 3 #ic(colony count) » &AL E F B E 0
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% BE K A
3132 #2222 963 G PRI - B » 35-37CIHE R E -
3.1.33 % 7-10 % {& » 4¢ » 0.02%F resazurin > 3% 48-72 /| PFiS LR FE it o

FeEdHTLRPE  F ik (FEHRE- KB L)X L E > KD
AR kBB 4 )7 5 B Mdr ik A (minimal inhibitory concentration, MIC)

w

.1.3.4 #-Sheep blood agar(BD®)% » 35C-37Cif4* > £ % 48 | FFRRT &
3% ra%]” £ o F]5% 3 #icz. Middlebrook 7H11 3§ #5 T 432 % 2 ¥ » 35-37Cif 44 ¥

FN142  FEH-FAEALIPRVERZZE-FRFLEARED U2
PIEEEN P RFAFALE AE VR FRRUZ ARl g E L4
FHAINFR KK o REE T 2 o

3.2 7H11 3§ 7y T 4 32

3.2.1 1 fet: 4 538 2 stock solution 22 REMA ;2 4pf » Al JE R 73t & e o
F L3 & A % * Middlebrook 7H11 (pH 6.6 + 0.2) » & Oxyphenbutazone i * fiZ |+
pH 6.1-6.2 2. 7H11 W # - OADC % 3 & B +: 7% 2 A 2% %,J S RPN S IFES
¥ v )2 ot i MR @ R E]
WA g Ep-kiptha* > @ g iRIFR L 55-65C 2y ARFR - U
BB 2 BRI FRAT S BT A EREEF N 2-8CH > Barkaelp L 1B o
322 FH AR L b A

3221 i FAE R B3 A AR A 2 ATHE A K (primary) B 1 F G BIE R
BSL-3 % & % ¥ 3 fl Macfarland 1.0 RI3# )ik o £ #-Fi% 4 0.85%2 32 & Bk -/

% "a £ e~ 10% OADC> & #F 4. OADC ** § % | (

% 1:100 (10%) % 1:10000 (107) - #R{s A w2 F (0.1ml) FREFR > I
FEZ FELVEREREEA -

322 FfR A2 B AL AEWREY o FRAFRRE A HE Y o LRI L
L3t~ CO, w il B B 8P >3 35-37°C 2 5-10% CO, R & favY #8184 21
I o

3223 %% Hf i F v AR 2 & PE 84T 15500 FE 4+~ 200-500 FiE 3+
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100-200 {3 2+ ~ 50-100 f;]'*::e; 1+ <50 F% Rlzesr S S Bp oV iRE
FEp e d A 4 L FEE B 1% 0 F 2 AR B M ehE g

k& T 5 & 4 FE A& (minimal inhibitory concentration, MIC) [56] -

(4) Fezt s 47
F1#* excel 2 SPSS #r#¥:E 738 2 B & ~ 7@ i¥ > 287 ﬂr%r;;ﬁﬂr%ﬁ_%a MIC A 7
BER OB EILE A v R F A B F 1 2 test of homogeneity):- & 2 MIC & 4

e At A EFEFLR o pvalue<005 T 5 FREFALR -

5. FLE M T
BB 41% B 2007 #4z 0 b MDR s 4 4esi PBsEs d o A gt E A (Y
i@%%ﬁmﬁﬂ}ﬁjﬁﬁwﬁgiﬁﬁ’ﬁk?%iﬁ%%%a?@Qﬁﬁ
# MDR 2 XDR s 4 LB 2 ARE 2 B R 412 > ERIE A 2 g i )

FA R T Excel Bt A X R S B R
P
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5%

~N

i

(- ) 2007-2013 & 5 € &1 B & FRILE L TR A 49

2007-2013 & F > £ ¥5% 1,215 =5 £ 2 RBPREPBEREPRAKR ¢ 2ATR %
833 1+ (68.6%) ~ & ik 1 % 382 (31.4%) - ~ 1+ } 334 +(27.5%) > B ¥ 247 = L 7R

5[4 881 i+ (72.5%) > H ¥ 586 i» 5T Bk 2 E BREHKRB XA B 5 12007 & 131
% #7% 78 #(59.5%) ~ 2008 # 322 i+ 7 #7% 198 = #7%(61.5%) ~ 2009 & 183 = %
7% 122 +(66.7%) ~ 2010 # 159 i+ % #7% 114 = (71.7%) ~ 2011 # 158 i+ % #7% 113
* (71.5%) ~ 2012 # 133 =% 7% 106 +(79.7%)% 2013 & 129 i+ % 7% 102 i+
(79.1%)(% C) o & # &k ¥ 8" & 5 1 0-14 & 6 #(0.5%) ~ 15-24 # 64 +(5.3%) ~ 25-34
# 146 +(12.0%)~35-44 # 173 *(14.2%)~45-54 # 269 +(22.1%)~55-64 % 235 i+(19.3%)
Z %% 65 fkz. 322 (26.5%)(# 1) -

%P 60 (4.9%)F ** ¥AE -k 55 - (4.5%) & F 4 eh B n o @ 55 E ol BB &
WH @ B EE 19 7(34.5%)B 5 0 (8RB A M T B 10 +(18.2%) ~ 39 4R 8
=(14.5%) ~ & 2 B &5 8 (14.5%) 2 i 1 17 4 (7.3%) % (£ 2 ) o FIF 13 &
Ak R R B RIS 0 1,202 ik Bk Y > 708 (58.9%) (5 AFB 4k F L o % 2
RN ke A B R 0 1213 ik B R Y o AIOX KR ¥ K 23 (1.9%) - £ ¥

fe & 7 ik K 789 1-(65.0%) ~ £ ¥ T F 3 F ¥ 390 =(32.3%) - B ¥ L &M BPRY 11

e

ia;ﬁ' "L*+}P\SQ-EL_§/% /,}‘(F,%L a—kr-g].‘ R o

447 2007-2013 E %2 1,215 = 5 & 2 L BB BB &k B FRiE TR 4ol -
(1) > 833 &7 F 4Bl - (2)2 382 =f inf B R4cRl- (3)  FALE T > MDR Rt
WA BIETES E L. b > L & R A W 5 L pyrazinamide (PZA) 25.1%-48.1% -
ofloxacin (OFX) 9.4-42.0% ~ moxifloxacin (MOX) 13.2-18.5% -~ gatifloxacin (GAT) &
1.6-5.1% ~ kanamycin (KM) 4.5-12.2% ~ amikacin (AM) 3.8-18.4% ~ capreomycin (CAP)

3.1-7.0% ~ para-aminosalicylate (PAS) 3.8-22.9%% ethionamide (ETH) 165.0-37.2% (%
11



A)o gbeb o Pn A 45 2007-2013 # FE L0 53 () XDR-TB B % » e i R § $F97F JFEELR
W2 PRV EF AL 2B OB R AR %0 p 2007 £ 3 2012 £ > PZA -~

OFX v PAS cFLEE L uuj’ﬁ k2 ¥ T "% (P<0.01) -

(=) 22 REFE A WPk R &R
(1) 2= REMA 2 2R 83 "qdsh 2 M iEF 5 g < 138 5% 0 PRSP F B BRI Fk
A& (minimal inhibitory concentration, MIC) = ;% -

B4 2 R REMA 2 2 o 1% § it B R gp 7 A Resazurin'gf & e it > 2

FEPRHLEET - R A% A5 7 10% OADC ek i 7H9 32 % 2 7H11 B
R B9 o BB R ESER DRIFEFF 0 54 REMA 47 MIC &
2o

(2) iRl DMSO A% ¢ #rilg i Fjih 2 &

piAfp®ES? 5 6B * DMSO 53 & > Fikde » 7 42 THI (& >
24PN 3 9 DMSO kB % NTZ 5 2.0% ~ MEPM-CLAV % 1.6% > OPBZ % 1.6% - TDZ
% 1.3% -~ CFM 5 0.4% ~ MOX 5 0.2% - "E#$E B~ 6 tA MDR 1k ~ 2 $h2- MDR Fjtk
% 1 ¥k H37Rv (ATCC® 27294™) [tk > i& {7 DMSO £_F § #ri| 42 Ftk 4 £ ehip3 o
MIC ip] % % % ? H37Rv 5 14% > MDR Ftk 5 4-14% ~ 2 MDR Ftk 5 12-14% - F]* >

AFF G TR 2. 2% DMSO FR|E 3 & 0 T 7 € HEP ﬁi%%i%iéz“%%ﬁ o

(3) BIzEp (TR EF L A DE T

Bl PATFBLE R £ A 0 900 H3TR HRE EjHRGE (7 RE © REMA 2 2 08 38 %
EBkE TR E 2 B S Fr ]k B (MIC, pg/mL)j & A fF 4o 4 » < REMA MIC (ug/mL) A i 4o
T : Meropenem-Clavulanate i 2/2.5-16/2.5 (n=20) ~ Oxyphenbutazone 3 40-90 (n=37) -

Meflogine % 4-16 (n=23) ~ Amoxicillin-Clavulanate % 8/-64/32 (n=22) - Clofazamine %

! Resazurin is an oxidation—reduction indicator used for the evaluation of cell growth, particularly in various cytotoxicity assays.
It is a blue non-fluorescent and non-toxic dye that becomes pink and fluorescent when reduced to resorufin by oxidoreductases
within viable cells. Resorufin is further reduced to hydroresorufin (uncoloured and nonfluorescent).

12



0.12-1 (n=24) ~ Thioridazine % 8-16 (n=24) -~ Nitazox % 8-32 (n=24) ~ Moxifloxacin =
0.03-0.25 (n=24)~Trimethoprim-Sulfamethoxazol % 0.2/4-0.8/16 (n=24)~INH % =0.03-0.25
(n=23) ~ Linezolid % 0.25-1 (n=20) ; @ &3 3f 7o 35k % & MHrdk & (MIC, pg/mL)4 i#
4T I Meropenem-Clavulanate % 16/2.5 (n=2) - Oxyphenbutazone = 40-80 (n=3) ~
Mefloquine % 4-8 (n=3) ~ Amox-Clavulanate = 32/16-64/32 (n=2) -~ Clofazamine i 0.25-1
(n=3)~Thioridazine % 8-16 (n=3)-Nitazoxanide = 8-16 (n=3)>Moxifloxacin % 0.25 (n=3)-~
Trimethoprim-Sulfamethoxazole % 0.4/8-0.8/16 (n=3) ~ INH % 0.06-0.12 (n=3) ~ Linezolid
5 05-1(n=2) > %% H & wF MICs ¥R /3t 3-5 $ & B2 &8 > 2na p (Rl F5 5
R AR 2 o

(4) T HE B R AR

PRI g Rk SR > B-p (TR REMA 2 PFE [ Sensititre® MYCOTBI
v RE INH 2 MOX % 4 50 PLiplzE i % cnl FElk o 2 %42 B ied makad s> 1
MGIT™ 960 32 % L& (7 Bagplifanfefh k& 5 A% T INH 5 0.1 pg/mL~ MOX % 0.25
ug/mLo T (it &% B 1 f Al REMA 2 & INH ehi /8% 92.3% (&£ 13 %
resistant 7 t& » susceptible 6 $k) > MOX i g ¥ 98.3% (& 60 tX 7 resistant 8 & °
susceptible 52 $k) ; @ 7 * Sensititre® MYCOTBI ;= > 7 INH e fe 3 84.6% (£ 13tk 2
resistant 7 tk - susceptible 6 $k) » MOX = /& & 50.0% (% 60 t& % resistant 8 }k -

susceptible 50 $&) ° F ¢t > p (FAe W REMA j2 RliEenig & end et st § 7 13

(2) REFFATELER2Z FR 1L B E S MICs Pl
(1) ¥ P MDR 2 XDR %% Fthi& {7 REMAMIC iBl3& » FHRBIEM 2 E4 B X 5 R Al

41\7'% AR BFE - 8- MBEATEE T F o B Zfﬁ%ﬁﬁf’i’lg BT FTE P PR o

(2) % % REMA ZATRI:2 £ 3+ 287 $4(% — ) ¢ # (a) 47 $k - MDR £} © 20 $&2- MDR
Hj% 35tk RMP 8 — Fi# itk > % (b) 240 tk MDR Fjk © # 53tk 5 XDR Btk ~ 39 #
pre-XDR (7 & % ¥t CAP, KM, AM iz — $% 2 32 & 2 ¥t fluoroquinolone = - #%) o

13



(3) 240 % MDR F{Hhip|38 % & A 47

F 2[4 90% 14+ Rl#E A R0 REMA MIC (ug/mlL) A 1 o % S 8:E B~ e 10 R F R D
L& 3§ 2Rk 2 2 % o (@) REMA £ MIC (ug/mL) © % Meropenem-Clavulanate % 1/2.5 -
16/2.5 (n=176/194, 90.7%) ~ Oxyphenbutazone = 20 - 80 (n=224/240, 93.3%) ~ Meflogine
= 2-8(n=227240, 94.6%) ~ Amoxicillin-Clavulanate 3 84 - >64/32 (n=225/240,93.8%) ~
Clofazamine i 0.12 - 1 (n=218/240, 90.8%) ~ Thioridazine % 4 - 8 (n=230/240, 95.8%) ~
Nitazox = 8 - 32 (n=219/239, 91.6%) ~ Trimethoprim-Sulfamethoxazole % 0.1/2 - 0.8/16
(n=219/240, 91.3%) ~ INH % 0.12 - >4 (n=225R240, 93.8%) ~ Linezolid % 0.12 - 0.5
(n=233/240, 97.1%) ; (b) & 2§ 75 3d 5% 2 & MK Fr4)k & (MIC, pug/mL)x Bl3E 10 $k > &
Meropenem-Clavulanate % 1/2.5 - 32 ~ Oxyphenbutazone = =20 - 40 ~ Mefloquine = 8 ~
Amox-Clavulanate % 16/8 - >64/32 ~ Clofazamine % 0.25 - 2 ~ Thioridazine = 8 - 16 ~
Nitazoxanid % 8- 16 ~ Trimethoprim-Sulfamethoxazole = <0.051-1.732~INH 7 1- >
4 ~ Linezolid % 0.25-1

IR R R FRWUERAFRRDFRE R R 185t ¢ G A FIE P 3
51194k 5 10" cfu/mL~102 & 5 10° cfu/mL~64 & 5 10° cfu/mL~1 & 5 107 cfu/mL o
R ITHITE S R UL ot ARSI G 0 32 233 % MDR FH
REMA = ;2572 3 % X #Hic> T35 5% 12 X » F 4c » resazurin £ 33 % 48-72 /] FF » 3 X J§_

HAMAEET % S B R 4R L BT I0% 14-15 %

(4) 53 & XDR 5+ FHRB[:2 % % A 45

"2 REMA ;2 2 {3 7f 75 3Bk % i€ {7 53 $k XDR F R I MIC (pg/mL)iR] 2 5 % 4~ i 7|
A - o FK>90%PFE F BRI MICs & [ ¢ & Meropenem-Clavulanate % 0.252.5 -
16/2.5 (n= 45/48, 93.8%) ~ Oxyphenbutazone = =20 - 80 (n=52/53, 98.1%) ~ Meflogine
2 - 8 (n= 4853, 90.6%) ~ Amoxicillin-Clavulanate % 84 - >64/32 (n= 49/53, 92.5%) ~
Clofazamine % 0.12 - 2 (n=50/53, 94.3%) ~ Thioridazine % 4 -8 (n=51/53, 96.2%) ~ Nitazox

% 8-32(n=47/52,90.4%) ~ Moxifloxacin % 0.5-2 (n=4751,92.2%) ~ TMP-SMX 5 0.1/2 -
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0.8/16 (n=49/53,92.5%)~INH % 1->4 (n=52/53, 98.1%) - Linezolid % 0.12-0.5 (n=51/53,
96.2%) ; #RE# P "9 %2 MIC (ug/mL)BlzE= = 4 8 ¢ & Meropenem i 8 - 32
Oxyphenbutazone % 20 -40~ Meflogine % 8~ Amoxicillin-Clavulanate % 32/16 - >64/32 ~
Clofazamine 5 0.25-0.5 ~ Thioridazine = 8-16 -~ Nitazox = 8 Moxifloxacin 5 2->2 ~
Trimethoprim-Sulfamethoxazole = =0.05/1-0.8/16~INH % 4 ->4-Llinezolid = 0.25-0.5~
Moxifloxacin % 2->2 ¢ 287 tk Fth % = FL % F}h+t (1= ) 5  MDR ~ XDR ~ pre-XDR

2 2 MDR % $F4# Fth e MIC & 17 > 4Bl = o

(m ) 5ezt 2 47

£ = 287 tRiFtRiESk o A 17 11 FAATRIGE Z 4% MDR ~ simple MDR (% % XDR
% pre-XDR 7 MDR) ~ XDR % 2. MDR Ftk » T4 MIC & 7 &7 F ¥ L 8 - 24}
MIC & B (B4 i B#iceng & v 0 228 ehp-value % % 7|*t % -+ = o MDR ~ simple MDR £
£ MDR (2 MDR 43 INH £ RMP 578 % i2 § I FEFLE » INH & RMP cnf 4] i > % 2
4 =)o R ¥zt INH e MIC & % &9 p & ; MDR ~simple MDR £# XDR 7= & %t3* moxifloxacin
FIMIC 4 (e p /8 o 333 % &7 ° MDR > simple MDR ~ XDR % 22 MDR H ¥4t B8 e
11 /6% > & B MIC Ehs G B 3-8 4~ F By » 2 & £ B (p-value<0.05)° X @ >
MDR - SMDR ~ XDR £ 2t MDR F|#k . Oxyphenbutazone % 4~ pl3# » 3 4pt & E MIC &~

i e A3t B % % p-value<0.001 > F B F LB o
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= it
(- ) FREE R

SERFRBPORLAL B Os TR T 0 SREBD s g e s
dHEHRTESNELAITE%R T MDRAETHRT AV AR E R ¢ $TlicE & >
AL 2 AT PR B E S TE 8 F o d NEPHOWARRE BLHE &

$ 7 i MDR § %@t 6] 5 AT AR T - o

g ¢h > MDR-TB i % AFB 7% % B {2 B % & 589% > % ¥ - S 4F B P B & R
9 40% > A3 FIRALEE S HBPE 0 T L EROBIER TSR Al s L
o ¥ FHEAF o MDR-TB i d wEFE EH Y2 L FRE S XD F R RSP B

EUGIET 28% 0 PALEEMET A 8 L1 L guEr L3V 0 TR LU

Simple MDR-TB 2. PZA #i# {4:f 26.1%° ¥ % % 8. F € i = MDR ‘EAR/~f K vE 2 %%

7 F13E (Bl = ) - XDR-TB B & %+ & 7}@ ZEdn 2 JrEE L B o % cycloserine 9.6% % gatifloxacin

32.7% %t » B & 3B (47.2%-100%) ﬁd FTEH AREG R S > VUL A B
FnFE o @ op 2007 &4 > FlFo R R 5 '] fluoroquinolone #E g * > g {7

OFX @it BT " > go i+ 4§ 2% o FF T RIIE L Gl F 2 3§ chpt {7 % > i

$ R PR 02 MDR B R s 2 B I ok o

(SESE Ted22
WG EEEZ G o @ DMSO Z 3 MAMREFERE L BERT ¥ 33 2% o
AP pEZp FRUEPRE VU BEERREFRREES D MICe & = iR
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P (ERAZ(SOP)® 2 2 3 o 7 RPN AT H 22 Bk E o Bs Bl s B RME
RETETRELSTAERRERM > EFRiz 28298 53 &4 -

PFE2p FUAFRE DR R NRR I FREUARL > 2EFF L
% 5 IR T4 AF R AR T o d Y RIV R (TR RE
fw@%Aﬁ%ﬁiﬁﬁﬁﬁw*’ﬂﬁﬁméﬂ**%aﬁﬂ% v HWHA

TF AR RORAR R HER AR 2 EACRRY o

3
33
el
=
_J
=
F_‘~
e
e
o4
%
~5.'4
‘%ﬁ’&

A ALR AT B SRS AORAD %0 RRE AR AR KDL
YT LEARIT I EH SRS c OADC 3 5 A B AL A § £ 4ol
R E S22 g E 4r ~ 10% OADC 5 # 4. OADC* BB % F (%9 )3 5208 I @ &
B o WK BT Rk R Y o 3y R Y 55-65C 2 i R R B

-

TR iRk F8H o Ape B e BB Y 2 kR PO REMA E5k 0
SEHFR AR A AR IRAPFFELS c@§amtd > udpairs
FRE L BREETT 11 EEY 8 BHFHEAL REMARRZEF & tipk 4 4
To-BAFATHUEREE ERZEF LTS S BREEIY - BES 8 BF
BER -

B peE P 3 & A O ULREE S % A R 1 (1) MIC & T > B & REMA 2 > £ 7
AMC-CLAV /i %+ 4 3 2 & #F-## 17 & - Clofazamine /i ** 3 8 2 B - ¥ & » L RIFE
213 2 BAFRHAN o8 RN qE%kE MICA o> RIEEAY 12 3 2 & ﬁrf@
RPN cBa otk Py @Rz ETL 5 AR A F R AERREETR
RAEHZPF > B aR B @2 v R i REMA 2 5 8B P 2 2.0 MIC & 1 gja
[ o j&& 2 % 2 % R CLSI(Clinical and Laboratory Standards Institute) &5z 1% 7] - %
= REFDPARE R L FE Y 2 Lowenstein-Jensen 32 & A 0 R R * MGIT®
¥ % £ 12 macrodilution 777 N B IFEATIE & AL U B2 2 EBARIEE B E e (2)
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Tk Fjthte INH 2 MOX enZEaridse 2%k > p (Tl REMA j2 cnirgit 5 305
Sensititre® MYCOTBI j# » ¥ ik s % » & ¢ FI 5 PR ERe 7 7 L8 2 2LpEin
FHRI G2 2EEE BR O RPEE DR o U MIC T S ERAFZRE 4

d,;«g?,t}_o

d P mEFREE 2 287 ARt 11 A H MIC & 7 45 17 5> REMA 2 £ ¢
251 2 BAFREA ¢ o RN faE%iE L MICA G F 0 %5 1 MEPM-CLAV 4> 5 i
2 RAFRG ARG HRRIEESFIDI0 12 B 2 BHFREAPN « F 2R IGIEITEN
MDR ~ XDR ~ pre-XDR % 2t MDR i 4 #F# # 0 MIC & (F > * 304 3|4 #Fpp + &
2o

X

’z&.r

SR BRI (7o e ATRFEEOE (A 5 FER Spg‘-_g%;%{afg;%&; L e g E R
FHEEHHRAF O IR AAM SR F RIS ROREER M TR &
BB TRk T RS R RR O RS RRET VTR TRE FEr o %% MDR %

XDR s &5 # 44 o
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e
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Lo A E AL T R LR ;g;}zﬁ ¥ J vk e 2z o MDR

FEL Bkl BET R R R EATEL SR B R R 1% £ 2 3544 hERK
o RiRERF 39%  BROPLALGBERET > R [ RARLIRASRY
PlE R A RhEATR A LarrB iy 1>65 AB%E 5 > &5 253%% 29.1%
TREBEFF AR F R AR

b > MDR-TB T@‘%— AFB fl;"\ﬁ pE :fﬂ-_f]}‘;%‘_[f 58.9% ° r’g = ﬂ)t}igrﬁ%,},f)%fﬁ%_mﬁ

40% > BT Flp AR fed A at BLET > TV N ERDBIFE F SR L LT E

’

\'.U

® FIEF 3 o MDR-TB JEd ‘o BB 52 2> & FHET X1 ¥ & & B 2ol &0t

BlaG 28% FLL AT A B %1 B i@ B F TR DT

Simple MDR-TB 2. PZA =& M:f 26.1% > ¥ L+ £ & g = MDR ‘&A% 5 R k1%
57 F4E (B = ) o XDR-TB Bk ¥ & A& 17 2 FE vt i) > "% cycloserine 9.6%% gatifloxacin
32.7%°h o H A % (47.2%-100%) o # ¥ FTE S GREG 2 51 5> W UL ak t F i
FlBt o fAm p 2007 £ 4= > F|Fo K F %5 L4 fluoroquinolone #g ¢ * » 5 »xid ¥ OFX o
Bl GI T  FORS A ook o ERIFH T RIFLE L GlABE R 1 F S R R ok

B PORT 52 MDR B & s 2 I E ko

MDR ~ XDR ~ pre-XDR% ZEMDR F 12 ** 116 # 4~ MICH [l ii = » e & 4 6 4 &
(pharmacokinetics, PK) 2 % 5z & (pharmacodynamics, PD) 7 & 78 Sy » #& -8 4 Tk 7 38
5 TRk Bl BRI T AR ORASE S R MICE 2 8- KA REZS

—~

FOR R R A RPEY AR R SE LI TR TR LS

19



10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

o

4o

Multidrug and Extensively Drug-Resistant TB (M/XDR-TB): 2010 Global Report on Surveillance and
Response. Geneva, Switzerland: World Health Organization; 2010.

Nunn AJ, Mwaba P, Chintu C, Mwinga A, Darbyshire JH, Zumla A, et al. Role of co-trimoxazole
prophylaxis in reducing mortality in HIV infected adults being treated for tuberculosis: randomised
clinical trial. Bmj. 2008; 337: a257.

Mwaungulu FB, Floyd S, Crampin AC, Kasimba S, Malema S, Kanyongoloka H, et al. Cotrimoxazole
prophylaxis reduces mortality in human immunodeficiency virus-positive tuberculosis patients in
Karonga District, Malawi. Bulletin of the World Health Organization. 2004; 82(5): 354-63.
Grimwade K, Sturm AW, Nunn AJ, Mbatha D, Zungu D, Gilks CF. Effectiveness of cotrimoxazole
prophylaxis on mortality in adults with tuberculosis in rural South Africa. Aids. 2005; 19(2): 163-8.
Feldman WH. An evaluation of the efficacy in tuberculosis of sulfonamides, sulfones and certain
other substances. J R Inst Public Health. 1946; 9(10): 297-324.

Hinshaw H, Feldman W. TREATMENT OF EXPERIMENTALTUBERCULOSIS. Journal of the American
Medical Association. 1941; 117(13): 3.

Yegian D, Long RT. The specific resistance of tubercle bacilli to para-aminosalicylic acid and
sulfonamides. J Bacteriol. 1951; 61(6): 747-9.

Hart PD. Chemotherapy of tuberculosis; research during the past 100 years. Br Med J. 1946; 2(4483):
805; 49.

Deliwala CV, Ganapathi K, Rajagopalan S. Chemotherapy of tuberculosis. Curr Sci. 1949; 18(7):
233-7.

Bushby SR. Trimethoprim-sulfamethoxazole: in vitro microbiological aspects. J Infect Dis. 1973; 128:
Suppl:442-62 p.

Trimethoprim-sulphamethoxazole. Drugs. 1971; 1(1): 8-53.

Smilack JD. Trimethoprim-sulfamethoxazole. Mayo Clin Proc. 1999; 74(7): 730-4.

Wallace RJ, Jr., Wiss K, Bushby MB, Hollowell DC. In vitro activity of trimethoprim and
sulfamethoxazole against the nontuberculous mycobacteria. Rev Infect Dis. 1982; 4(2): 326-31.
Huang TS, Kunin CM, Yan BS, Chen YS, Lee SS, Syu W, Jr. Susceptibility of Mycobacterium
tuberculosis to sulfamethoxazole, trimethoprim and their combination over a 12 year period in
Taiwan. The Journal of antimicrobial chemotherapy. 2012; 67(3): 633-7.

Forgacs P, Wengenack NL, Hall L, Zimmerman SK, Silverman ML, Roberts GD. Tuberculosis and
Trimethoprim-Sulfamethoxazole. Antimicrobial Agents and Chemotherapy. 2009; 53(11): 4789-93.
Minakuchi T, Nishimori |, Vullo D, Scozzafava A, Supuran CT. Molecular cloning, characterization,
and inhibition studies of the Rv1284 beta-carbonic anhydrase from Mycobacterium tuberculosis
with sulfonamides and a sulfamate. ] Med Chem. 2009; 52(8): 2226-32.

Alsaad N, van Altena R, Pranger AD, van Soolingen D, de Lange WC, van der Werf TS, et al.
Evaluation of co-trimoxazole in treatment of multidrug-resistant tuberculosis. The European
respiratory journal : official journal of the European Society for Clinical Respiratory Physiology.
2012.

Ong W, Sievers A, Leslie DE, Forgacs P, Zimmerman SK, Silverman ML, et al. Mycobacterium
tuberculosis and Sulfamethoxazole Susceptibility. Antimicrobial Agents and Chemotherapy. 2010;
54(6): 2748-9.

Young LS. Reconsidering Some Approved Antimicrobial Agents for Tuberculosis. Antimicrobial
Agents and Chemotherapy. 2009; 53(11): 4577-9.

Bermudez LE, Kolonoski P, Petrofsky M, Wu M, Inderlied CB, Young LS. Mefloquine, moxifloxacin,
and ethambutol are a triple-drug alternative to macrolide-containing regimens for treatment of
Mycobacterium avium disease. J Infect Dis. 2003; 187(12): 1977-80.

20



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Nannini EC, Keating M, Binstock P, Samonis G, Kontoyiannis DP. Successful treatment of refractory
disseminated Mycobacterium avium complex infection with the addition of linezolid and
mefloquine. J Infect. 2002; 44(3): 201-3.

Lenaerts A, Woolhiser L, Gruppo V, Orme |, Goldman R, Lambros C. Mefloquine, moxifloxacin and
pyrazinamide is a triple-drug alternative to isoniazid- and rifampin-containing regimens for
treatment of tuberculosis in mice, abstr. B-1873. 49th Intersci Conf Antimicrob Agents Chemother.
San Francisco, USA; 2009.

Mao J, Yuan H, Wang Y, Wan B, Pieroni M, Huang Q, et al. From serendipity to rational
antituberculosis drug discovery of mefloquine-isoxazole carboxylic acid esters. ] Med Chem. 2009;
52(22): 6966-78.

Mao J, Wang Y, Wan B, Kozikowski AP, Franzblau SG. Design, synthesis, and pharmacological
evaluation of mefloquine-based ligands as novel antituberculosis agents. ChemMedChem. 2007;
2(11): 1624-30.

Jayaprakash S, Iso Y, Wan B, Franzblau SG, Kozikowski AP. Design, synthesis, and SAR studies of
mefloquine-based ligands as potential antituberculosis agents. ChemMedChem. 2006; 1(6): 593-7.
Goncalves RS, Kaiser CR, Lourenco MC, de Souza MV, Wardell JL, Wardell SM, et al. Synthesis and
antitubercular activity of new mefloquine-oxazolidine derivatives. Eur J Med Chem. 2010; 45(12):
6095-100.

Danelishvili L, Wu M, Young LS, Bermudez LE. Genomic Approach to Identifying the Putative Target
of and Mechanisms of Resistance to Mefloquine in Mycobacteria. Antimicrobial Agents and
Chemotherapy. 2005; 49(9): 3707-14.

Amaral L, Boeree M, Gillespie S, Udwadia Z, van Soolingen D. Thioridazine cures extensively
drug-resistant tuberculosis (XDR-TB) and the need for global trials is now! International journal of
antimicrobial agents. 2010; 35(6): 524-6.

Viveiros M, Amaral L. Enhancement of antibiotic activity against poly-drug resistant Mycobacterium
tuberculosis by phenothiazines. International journal of antimicrobial agents. 2001; 17(3): 225-8.
Tello F. Results of combined use of cycloserine in pulmonary tuberculosis. Scandinavian journal of
respiratory diseases Supplementum. 1970; 71: 162-7.

Clofazimine. Tuberculosis. 2008; 88(2): 96-9.

Barry VC, Buggle K, Byrne J, Conalty ML, Winder F. Absorption, distribution and retention of the
riminocompounds in the experimental animal. Irish journal of medical science. 1960; 416: 345-52.
Reddy VM, O'Sullivan JF, Gangadharam PR. Antimycobacterial activities of riminophenazines.
Journal of antimicrobial chemotherapy. 1999; 43(5): 615-23.

Wadee AA, Anderson R, Rabson AR. Clofazimine reverses the inhibitory effect of Mycobacterium
tuberculosis derived factors on phagocyte intracellular killing mechanisms. Journal of antimicrobial
chemotherapy. 1988; 21(1): 65-74.

Morrison NE, Marley GM. The mode of action of clofazimine DNA binding studies. International
journal of leprosy and other mycobacterial diseases. 1976; 44(1-2): 133-4.

Yano T, Kassovska-Bratinova S, Teh JS, Winkler J, Sullivan K, Isaacs A, et al. Reduction of clofazimine
by mycobacterial type 2 NADH:quinone oxidoreductase: a pathway for the generation of
bactericidal levels of reactive oxygen species. The Journal of biological chemistry. 2011; 286(12):
10276-87.

van Rensburg CE, Joon GK, Sirgel FA, Matlola NM, O'Sullivan JF. In vitro investigation of the
antimicrobial activities of novel tetramethylpiperidine-substituted phenazines against
Mycobacterium tuberculosis. Chemotherapy. 2000; 46(1): 43-8.

Bulatovic V, Wengenack N, Uhl J, Hall L, Roberts G, Cockerill F, et al. Oxidative stress increases
susceptibility of Mycobacterium tuberculosis to isoniazid. Antimicrobial agents and chemotherapy.
2002; 46(9): 2765-71.

Van Deun A, Maug AK, Salim MA, Das PK, Sarker MR, Daru P, et al. Short, highly effective, and

inexpensive standardized treatment of multidrug-resistant tuberculosis. American journal of
21



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

respiratory and critical care medicine. 2010; 182(5): 684-92.

Kasik JE, Weber M, Winberg E, Barclay WR. The synergistic effect of dicloxacillin and penicillin G on
murine tuberculosis. The American review of respiratory disease. 1966; 94(2): 260-1.

Kasik JE, Weber M, Freehill PJ. The effect of the penicillinase-resistant penicillins and other
chemotherapeutic substances on the penicillinase of the R1Rv strain of Mycobacterium tuberculosis.
The American review of respiratory disease. 1967; 95(1): 12-9.

Casal M, Rodriguez F, Benavente M, Luna M. In vitro susceptibility of Mycobacterium tuberculosis,
Mycobacterium fortuitum and Mycobacterium chelonei to augmentin. European journal of clinical
microbiology. 1986; 5(4): 453-4.

Cynamon MH, Palmer GS. In vitro activity of amoxicillin in combination with clavulanic acid against
Mycobacterium tuberculosis. Antimicrob Agents Chemother. 1983; 24(3): 429-31.

Chambers HF, Kocagoz T, Sipit T, Turner J, Hopewell PC. Activity of amoxicillin/clavulanate in
patients with tuberculosis. Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America. 1998; 26(4): 874-7.

Hugonnet JE, Blanchard JS. Irreversible inhibition of the Mycobacterium tuberculosis
beta-lactamase by clavulanate. Biochemistry. 2007; 46(43): 11998-2004.

Wallace RJ, Jr., Brown BA, Onyi GO. Susceptibilities of Mycobacterium fortuitum biovar. fortuitum
and the two subgroups of Mycobacterium chelonae to imipenem, cefmetazole, cefoxitin, and
amoxicillin-clavulanic acid. Antimicrob Agents Chemother. 1991; 35(4): 773-5.

de Carvalho LP, Lin G, Jiang X, Nathan C. Nitazoxanide kills replicating and nonreplicating
Mycobacterium tuberculosis and evades resistance. Journal of medicinal chemistry. 2009; 52(19):
5789-92.

Stupenengo RH, Wendy CD. [Experience with a Nonspecific Antiinflammatory Agent in Pulmonary
Tuberculosis]. Sem Med. 1963; 123: 114-7.

Gold B, Pingle M, Brickner SJ, Shah N, Roberts J, Rundell M, et al. Nonsteroidal anti-inflammatory
drug sensitizes Mycobacterium tuberculosis to endogenous and exogenous antimicrobials.
Proceedings of the National Academy of Sciences of the United States of America. 2012; 109(40):
16004-11.

Stamey TA, Nemoy NJ, Higgins M. The clinical use of nalidixic acid. A review and some observations.
Investigative urology. 1969; 6(6): 582-92.

Fouad M, Gallagher JC. Moxifloxacin as an Alternative or Additive Therapy for Treatment of
Pulmonary Tuberculosis. Ann Pharmacother. 2011; 45(11): 1439-44.

Wallace RJ, Jr., Nash DR, Steele LC, Steingrube V. Susceptibility testing of slowly growing
mycobacteria by a microdilution MIC method with 7H9 broth. Journal of clinical microbiology. 1986;
24(6): 976-81.

David HL, Rastogi N, Clavel-Seres S, Clement F. Studies on clofazimine-resistance in mycobacteria: is
the inability to isolate drug-resistance mutants related to its mode of action? Zentralblatt fur
Bakteriologie, Mikrobiologie, und Hygiene Series A, Medical microbiology, infectious diseases,
virology, parasitology. 1987; 266(1-2): 292-304.

Rastogi N, Labrousse V, Goh KS. In vitro activities of fourteen antimicrobial agents against drug
susceptible and resistant clinical isolates of Mycobacterium tuberculosis and comparative
intracellular activities against the virulent H37Rv strain in human macrophages. Current
microbiology. 1996; 33(3): 167-75.

Jagannath C, Reddy MV, Kailasam S, O'Sullivan JF, Gangadharam PR. Chemotherapeutic activity of
clofazimine and its analogues against Mycobacterium tuberculosis. In vitro, intracellular, and in vivo
studies. American journal of respiratory and critical care medicine. 1995; 151(4): 1083-6.

Clinical and Laboratory Standards Institute (CLSI). Susceptibility Testing of Mycobacteria, Nocardiae,
and Other Aerobic Actinomycetes; Approved Standard—Second Edition. CLSI document M24-A2
(ISBN 1-56238-746-4). Clinical and Laboratory Standards Institute, 940 West Valley Road, Suite 1400,

Wayne, Pennsylvania 19087 USA, 2011.
22



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Palomino JC, Martin A, Camacho M, Guerra H, Swings J, Portaels F. Resazurin microtiter assay plate:
simple and inexpensive method for detection of drug resistance in Mycobacterium tuberculosis.
Antimicrob Agents Chemother. 2002;46(8):2720-2722.

O’Brien J, Wilson I, Orton T, Pognan F. Investigation of the alamar Blue (resazurin) fluorescent dye
for the assessment of mammalian cell cytotoxicity. Eur J Biochem. 2000;267:5421-5426.

Wallace RJ, Jr., Nash DR, Steele LC, Steingrube V. Susceptibility testing of slowly growing
mycobacteria by a microdilution MIC method with 7H9 broth. Journal of clinical microbiology. 1986;
24(6): 976-81.

Chambers HF, Kocagoz T, Sipit T, Turner J, Hopewell PC. Activity of amoxicillin/clavulanate in
patients with tuberculosis. Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America. 1998; 26(4): 874-7.

David HL, Rastogi N, Clavel-Seres S, Clement F. Studies on clofazimine-resistance in mycobacteria: is
the inability to isolate drug-resistance mutants related to its mode of action? Zentralblatt fur
Bakteriologie, Mikrobiologie, und Hygiene Series A, Medical microbiology, infectious diseases,
virology, parasitology. 1987; 266(1-2): 292-304.

Rastogi N, Labrousse V, Goh KS. In vitro activities of fourteen antimicrobial agents against drug
susceptible and resistant clinical isolates of Mycobacterium tuberculosis and comparative
intracellular activities against the virulent H37Rv strain in human macrophages. Current
microbiology. 1996; 33(3): 167-75.

Jagannath C, Reddy MV, Kailasam S, O'Sullivan JF, Gangadharam PR. Chemotherapeutic activity of
clofazimine and its analogues against Mycobacterium tuberculosis. In vitro, intracellular, and in vivo
studies. American journal of respiratory and critical care medicine. 1995; 151(4): 1083-6.

Hugonnet JE, Tremblay LW, Boshoff HI, Barry CE, 3rd, Blanchard JS. Meropenem-clavulanate is
effective against extensively drug-resistant Mycobacterium tuberculosis. Science. 2009; 323(5918):
1215-8.

Ratnakar P, Rao SP, Sriramarao P, Murthy PS. Structure-antitubercular activity relationship of
phenothiazine-type calmodulin antagonists. International clinical psychopharmacology. 1995; 10(1):
39-43.

de Carvalho LP, Lin G, Jiang X, Nathan C. Nitazoxanide kills replicating and nonreplicating
Mycobacterium tuberculosis and evades resistance. Journal of medicinal chemistry. 2009; 52(19):
5789-92.

Pranger AD, van Altena R, Aarnoutse RE, van Soolingen D, Uges DR, Kosterink JG, et al. Evaluation of
moxifloxacin for the treatment of tuberculosis: 3 years of experience. The European respiratory
journal : official journal of the European Society for Clinical Respiratory Physiology. 2011; 38(4):
888-94.

Gold B, Pingle M, Brickner SJ, Shah N, Roberts J, Rundell M, et al. Nonsteroidal anti-inflammatory
drug sensitizes Mycobacterium tuberculosis to endogenous and exogenous antimicrobials.
Proceedings of the National Academy of Sciences of the United States of America. 2012; 109(40):
16004-11.

Policy guidance on drug-susceptibility testing (DST) of second-lineantituberculosis drugs: World
Health Organization; 2008.

23



N A

g]_
5 EPELR PR
LEALALT D
AR

Q
2011 m
&: "
y ?
")

2009
Oiw
Y )\
v% j '9 "’

»

¥ -

LA |
' %
' n-"-
"' ?
A
&‘0' )
L L

24




(1)

(2)

(3)

50%
40%
30% = 2007
= 2008
20% = 2009
2010
10% =2011
2012
0% 2013
50%
40%
30% 2007
12008
20% W 2009
2010
10%
w2011
0% w2012
w2013
50%
40%
30% w2007
2008
20% m 2009
10% 2010
w2011
0% w2012
w2013
LI e - o
2007-2013 # 5 £ BB S P FIE A 17(1) 77 B R (2)4T

EB)E ek B

-'&

7



100
90
80
70
60
E 50
Z 40
[0]
o 30
X
20
10
© 'RBT PZA CYC KM AM CAP OFX MOX LVX GAT
m pre-XDR, INJ, n=7 100.0 14.3 14.3 14.3 00 1000 714 429 00 00 00 00
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pyrazinamide (PZA) ~ ofloxacin (OFX) ~ moxifloxacin (MOX) -~ gatifloxacin (GAT) ~ kanamycin (KM) ~ amikacin (AM) ~ capreomycin
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Non-MDR
INH: INH: INH:
Category of drug
XDR | MDR | susceptible | resistant susceptible
resistance
RMP: RMP: RMP:
resistant susceptible | susceptible
No. of isolates 53 187 |35 7 5
Total no. of
287
isolates

% = B4 X% % % (stock solution) B # %

Zy LA 75 AR Epprizir kR (mg/ml)
Trimethoprim (TMP) 0.1N HCI 1
Sulfamethoxazole (SMX) 4% NaOH 10
Mefloquine Ethanol® 1
Amoxicillin (AMC) 0.1N HCI 10
Potassium Clavulanate (CLAV) D/WP° 10
Clofazamine (CFM) DMSO® 1
Thioridazine (TDZ) DMSO 10
Nitazoxanide (NTZ) DMSO 10
Meropenem (MEPM) DMSO 1
Potassium Clavulanate (CLAV) D/W 1
Moxifloxacin (MOX) DMSO 1
Oxyphenbutazone (OPBZ) DMSO 10
Isoniazid (INH) D/W 1
Linezolid (LZD) D/W 1

® purity > 99.5%; °: distilled water; ©: Dimethyl sulfoxide.
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# = REMA £ 4 sribigsh = 2 96 3L e {4

SDW SDW SDW | SDW | SDW | SDW | SDW SDW SDW | SDW | SDW | SDW
OPBZ GC
SDW 90 pg/mL 80 70 60 50 40 30 20 ) GC(-) | SDwW
MEPM-CLAV ac
SDW 16/2.5 82.5 | 42.5 | 225 | 12.5 | 0.52.5 | 0.252.5 | 0.12/2.5 ) GC(-) | SDwW
ug/mL
Mefloquine GC
SDW 64 pg/mL 32 16 8 4 2 1 0.5 ) GC(-) | SDW
AMC-CLAV GC
SDW 32/16 | 16 4 1 5 | 0.50.25 GC(-) | SDwW
64/32 pg/mL A 8| & 42 2t 10 0 (+) ()
SDW CFM 2 1 0.5 | 0.25 | 0.12 0.06 0.03 Ge GC(-) | SDwW
4 pg/mL (+)
TDZ GC
SDW 128 pg/mL 64 32 16 8 4 2 1 ) GC(-) | SDW
SDW SDW SDW | SDW | SDW | SDW | SDW SDW SDW | SDW | SDW | SDW
SDW SDW SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW
NTZ
SDW 128 64 32 16 8 4 2 1 GC(+) | GC(-) | SDW
ug/mL
MOX
SDW 1 0.5 0.25 | 0.12 | 0.06 | 0.03 | 0.015 | GC(+) | GC(-) | SDW
2 pg/mlL
TMP-SMX
SDW 7/128 3.564 | 1.732 | 0.8/16 | 0.4/8 | 0.2/4 | 0.12 | 0.051 | GC(+) | GC(-) | SDW
ug/mL
SDW INH 2 1 0.5 0.25 | 0.12 | 0.06 | 0.03 |GC(+) | GC(-) | SDW
4 pg/mL
LZD
SDW 4 2 1 05 | 025 | 0.12 | 006 |GC(+)| GC(-) | SDW
8 pg/mL
SDW SDW
SDW SDW SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW | SDW

1. OPBZ: Oxyphenbutazone, MEPM: Meropenem, CLAV: Potassium Clavulanate, AMC: Amoxicillin, CFM :
Clofazamin, TDZ: Thioridazine, NTZ: Nitazoxanide, MOX: Moxifloxacin, TMP: Trimethoprim, SMX:
Sulfamethoxazole, INH: Isoniazid, LZD: Linezolid,

2. Growth control: GC.

3. SDW: Sterilized deionized H,O0.

4.0PBZ 72. GC(+)% GC(-)%& %] % 100 uL % 200 pL 2_ pH5.9-6.0 7H9 3= % A -

5. 2452 GC(+)% GC(-)~ % 5 100puL * 200 uL 2. pH6.6 £0.2 7HI 32 % A -
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Fow TH11 3§ g T 45 2 AT #F b pe 9k B (ug/mL) £

Z)':Iléf_?;' 7H11 agar, pH 6.6 £ 0.2

OPBZ MEPM/CLAV | Mefloquine | AMC/CLAV | CFM | TDZ | NTZ | MOX | TMP/SMX | INH
90 16/2.5 16 64/32 4 16 | 64 2 1.7/32 4
80 8/25 8 32/16 2 8 | 32 1 0.8/16 2
70 4025 4 16/8 1 4 16 0.5 04/8 1
60 2/25 2 8/4 05 | 2 8 0.25 02/4 0.5
50 1/25 1 i 025 | - 4 0.12 0.1/2 0.25
40 0.5/2.5 i i 012 | - i 0.06 0.05/1 0.12
30 i i i i i i 0.03 i 0.06
20 i i i i i i 0.015 i 0.03

OPBZ: Oxyphenbutazone, MEPM: Meropenem, CLAV - Potassium Clavulanate, AMC: Amoxicillin, CFM : Clofazamin, TDZ: Thioridazine,

NTZ: Nitazoxanide, MOX: Moxifloxacin, TMP: Trimethoprim, SMX: Sulfamethoxazole, INH: Isoniazid, LZD: Linezolid.




%1 & E&% MDR-TB i,

i % #c

# # () A7 18 % (%) £ o B % (%) 34 3 (%)
0-14 6(0.7) 0(0.0) 6(0.5)
15-24 57(6.8) 7(1.8) 64(5.3)
25-34 108(13.0) 38(9.9) 146(12.0)
35-44 105(12.6) 68(17.8) 173(14.2)
45-54 190(22.8) 79(20.7) 269(22.1)
55-64 156(18.7) 79(20.7) 235(19.3)
>65 211(25.3) 111(29.1) 322(26.5)
X 833 382 1215
Fon AR ARIE P A 4T
o SR AR P FiE (%) EiekBEO) AL (%)
A2 P45 (017) 1(2.4) 0(0.0) 1(1.8)
Hw B 24%(017) 15(35.7) 4(30.8) 19(34.5)
SR 4 7B % K% (016) 0(0.0) 1(7.7) 1(1.8)
Wi 4% (014) 3(7.1) 1(7.7) 4(7.3)
LERER A 8(19.0) 0(0.0) 8(14.5)
¥ 2 B & %% +%(015) 3(7.1) 5(38.5) 8(14.5)
T 15 (014) 9(21.4) 1(7.7) 10(18.2)
B W (013) 2(4.8) 1(7.7) 3(5.5)
EFE 1(2.4) 0(0.0) 1(1.8)
At 42 13 55(100)
= BIMX kKL%
Xkt h AT E(%)  EioRk B R©G%) A 3K(%)
rF 19(2.3) 4(1.1) 23(1.9)
LA SN 541(64.9) 248(65.3) 789(65.0)
A¥ I3 265(31.8) 125(32.9) 390(32.2)
2% AN EPR 8(1.0) 3(0.8) 11(0.9)
X 833 380 1213
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(1) Year  Ofloxacin Gatifloxacin Moxifloxacin Kanamycin Capreomycin Amikacin Para-aminosalicylate Ethionamide MGIT-PZA

2007 42.0% ND ND 12.2% 6.9% 18.4% 22.9% 16.0% 48.1%
2008 24.2% ND ND 9.0% 4.0% 5.0% 11.5% 24.2% 37.3%
2009 20.2% ND ND 9.8% 4.9% 7.1% 10.4% 37.2% 25.1%
2010 9.4% 2.5% 13.2% 8.8% 4.4% 6.3% 6.9% 36.5% 30.2%
2011 18.4% 5.1% 18.5% 10.1% 7.0% 7.6% 8.2% 31.6% 36.1%
2012 14.3% 3.9% 15.0% 4.5% 4.5% 3.8% 3.8% 31.6% 27.0%
2013 12.4% 1.6% 13.2% 5.4% 3.1% 4.7% 4.7% 27.1% 27.9%

(2)  Year Ofloxacin Gatifloxacin Moxifloxacin Kanamycin Capreomycin Amikacin Para-aminosalicylate Ethionamide MGIT-PZA

2007 43.6% ND ND 11.5% 5.1% 16.7% 21.8% 14.1% 47.4%
2008 23.7% ND ND 8.6% 5.1% 5.6% 9.6% 22.7% 34.3%
2009 18.9% ND ND 9.8% 4.1% 7.4% 10.7% 36.9% 26.2%
2010 9.6% 2.6% 11.4% 7.9% 2.6% 5.3% 6.1% 34.2% 26.3%
2011 18.6% 6.2% 17.7% 11.5% 8.0% 8.8% 9.7% 31.9% 34.5%
2012 15.1% 3.0% 16.0% 5.7% 5.7% 4.7% 4.7% 32.1% 28.3%
2013 11.8% 1.0% 12.7% 5.9% 3.9% 4.9% 4.9% 24.5% 28.4%

(3)

Year Ofloxacin Gatifloxacin Moxifloxacin Kanamycin Capreomycin Amikacin Para-aminosalicylate Ethionamide MGIT-PZA

2007 39.6% ND ND 13.2% 9.4% 21.1% 24.5% 18.9% 49.1%
2008 25.0% ND ND 9.7% 2.4% 4.1% 14.5% 26.6% 41.9%
2009 23.0% ND ND 9.8% 6.6% 6.6% 9.8% 37.7% 23.0%
2010 8.9% 2.2% 17.8% 11.1% 8.9% 8.9% 8.9% 42.2% 40.0%
2011 17.8% 2.2% 20.5% 6.7% 4.4% 4.4% 4.4% 31.1% 40.0%
2012 11.1% 7.4% 11.1% 0.0% 0.0% 0.0% 0.0% 29.6% 22.2%
2013 14.8% 3.7% 14.8% 3.7% 0.0% 3.7% 3.7% 37.0% 25.9%

ND: not done
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Ha/mt REMA i REE
Drug
MEPM-CLAV 2/2.5 - 16/2.5 (n= 20) 16/2.5 (n=2)
OPBZ 40 - 90 (n=37) 40 - 80 (n=3)
Meflogine 4-16 (n=23) 4-8(n=3)
AMC-CLAV 8/4 - 64/32 (n=22) 32/16 - 64/32 (n=2)
CFM 0.12 - 1 (n= 24) 0.25-1 (n=3)
TDZ 8 - 16 (n=24) 8-16 (n=3)
NTZ 8 -32 (n=24) 8-16 (n=3)
MOX 0.03 - 0.25 (n=24) 0.25 (n=3)
TMP-SMX 0.2/4 - 0.8/16 (n= 24) 0.4/8 - 0.8/16 (n=3)
INH =0.03-0.25 (n=23) 0.06 - 0.12 (n=3)
LZD 0.25 - 1(n=20) 0.5-1 (n=2)

OPBZ: Oxyphenbutazone, MEPM: Meropenem, CLAV: Potassium Clavulanate, AMC: Amoxicillin, CFM : Clofazamin, TDZ: Thioridazine, NTZ: Nitazoxanide,
MOX: Moxifloxacin, TMP: Trimethoprim, SMX: Sulfamethoxazole, INH: Isoniazid, LZD: Linezolid
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ug/mL # 5 coan
REMA (MICs*, no.*, %) 13 3 #q 225 (n=10)

Drug
MEPM/CLAV 1/2.5-16/2.5 (n=176/194, 90.7%) 1/2.5-32(# 7 CLAV)
OPBZ 20-80 (n=224/240, 93.3%) =20-40
Meflogine 2-8 (n=227/240, 94.6%) 8
AMC/CLAV 8/4-> 64/32 (n=225/240,93.8%) 16/8- > 64/32
CFM 0.12-1 (n=218/240, 90.8%) 0.25-2
TDZ 4-8 (n=230/240, 95.8%) 8-16
NTZ 8-32 (n=219/239, 91.6%) 8-16
TMP-SMX 0.1/2-0.8/16 (n=219/240, 91.3%) =0.051-1.7/32
INH 0.12->4 (n=225/240, 93.8%) 1->4
LZD 0.12-0.5 (n=233/240, 97.1%) 0.25-1

OPBZ: Oxyphenbutazone, MEPM: Meropenem, CLAV: Potassium Clavulanate, AMC: Amoxicillin, CFM : Clofazamin, TDZ: Thioridazine, NTZ:
Nitazoxanide, MOX: Moxifloxacin, TMP: Trimethoprim, SMX: Sulfamethoxazole, INH: Isoniazid, LZD: Linezolid
#'Wﬂ4*%%?ﬁﬁi£%Mm@Au§@
TMIC BB/ B i 2 RE 7 90% -
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ug/mL . .
REMA (n= 16-53, %) I3 P dm (n=4)

Drug
MEPM/CLAV 0.25/2.5 - 16/2.5 (n= 45/48,93.8%) |8-32 (% 7 CLAV)
OPBZ =20-80(n=52/53,98.1%) 20-40
Meflogine 2-8 (n=48/53, 90.6%) 8
AMC/CLAV 8/4 - >64/32 (n=49/53,92.5%) 32/16 - >64/32
CFM 0.12-2 (n=50/53, 94.3%) 0.25-0.5
TDZ 4 - 8 (n=51/53, 96.2%) 8-16
NTZ 8 - 32 (n=47/52, 90.4%) 8
TMP-SMX 0.12 - 0.8/16 (n=49/53, 92.5%) <0.05/1-0.8/16
INH 1->4 (n=52/53, 98.1%) 4->4
LZD 0.12-0.5 (n=51/53, 96.2%) 0.25-0.5
MOX 0.5 -2 (n=47/51, 92.2%) 2->2

OPBZ: Oxyphenbutazone, MEPM: Meropenem, CLAV: Potassium Clavulanate, AMC: Amoxicillin, CFM : Clofazamin, TDZ: Thioridazine, NTZ:

Nitazoxanide, MOX: Moxifloxacin, TMP: Trimethoprim, SMX: Sulfamethoxazole, INH: Isoniazid, LZD: Linezolid
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# -+ = 2L MDR ~ MDR £ XDR %1% F#A 1 REMA 2 |32 4718 MIC &4 & B #icehp B0t )

MDRvs XDR SMDRvs XDR  MDRvsSMDR MDRvs # MDR SMDRvs #- MDR
Oxyphenbutazone 0.018 0.026 1 <0.001 <0.001
Meropenem/Clavulanate 0.589 0.498 1 0.688 0.755
Mefloquine 0.949 0.981 1 0.671 0.788
Amoxicillin/Clavulanate 0.356 0.283 1 0.77 0.805
Clofazamine 0.484 0.315 0.997 0.864 0.608
Thioridazine 0.933 0.966 0.951 0.948 0.937
Nitazox 0.973 0.983 0.99 0.624 0.742
Moxifloxacin <0.001 <0.001 0.452 0.999 0.609
TMP-SMX* 0.203 0.175 1 0.801 0.773
Isoziazid 0.25 0.123 0.999 <0.001 <0.001
Linezolid 0.733 0.751 0.998 0.997 0.978

*TMP-SMX: Trimethoprim-Sulfamethoxazole
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