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Background: We analyzed the prevalence of anti-tu-
berculosis drug resistance in Mycobacterium tuber-
culosis isolates from respiratory specimens of pa-
tients with newly diagnosed and previously treated
tuberculosis.

Methods: From February 2010 to July 2010, a total
of 542 M. tuberculosis clinical isolates were collected
from pulmonary tuberculosis patients in six university
hospitals distributed throughout Korea. We analyzed
the results of anti-tuberculosis drug resistance tests
according to treatment history and geographic location.
Results: Among the 542 isolates, 473 (87.3%) were
from newly diagnosed cases and 69 (12.7%) were
from previously treated cases. The rates of multi-drug
resistance (MDR), fluoroquinolone (ofloxacin, levoflo-
xacin, and moxifloxacin) resistance, and extensive
drug resistance (XDR) were 3.8%, 1.1-1.5%, and 0%,
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respectively, in new cases, and 21.7%, 13.0-17.4%, and
4.3%, respectively, in previously treated cases. In the
previously treated cases, the proportions of XDR-TB
in MDR-TB were 20% (3/15). The resistance rates
were variable according to geographic location.

Conclusion: As the anti-tuberculosis drug resistance
rates are much higher in newly diagnosed cases than
in previously treated patients, efforts should be made
to ensure that tuberculosis treatment is successful. In
addition, before the selection of an anti-tuberculosis
drug treatment for previously treated patients, the
susceptibility test results, including to fluoroquinolone,
should be verified. (Ann Clin Microbiol 2013;16:1-7)
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20104 298] 739 Aolol] Aol Bk ) 67} vk
ACHEA L ALY, AT AL,
olgfol Ahuiet BEHel, 7HE i oA w e, A
Spe), PARAH Y] Ak AL statel ) AT
o A9 BE F52 ojfez ddsich AuFe 337
ZANA AER s de s slglen, FdskAtellA
SEANHR FFE AN A AlLlsloict. A¥dE T
AEslE FtaAAsMEFH(PCR)] Amplicor Mycobacterium
tuberculosis Test (Amplicor, Roche Diagnostic Systems, Inc.,
Branchburg, NJ, USA), AdvanSure TB/NTM real-time PCR kit
(LGAEIE, A-g, k), Seeplex MTB/NTM ACE Detection
(Seegene Inc., A&, 3H7), MTB-ID V3 assay system (M&D,
A=, 3, == Real MTB-ID (YD Diagnostics, 591, 3+)
= o|-gsto] AFslsict

Aol 7| AR, IAY, 2X 58 X 5] P2 WHA
= AEst] 3w zARIglon, TR didta ekl
B8 AT AASIIE] ACI(IRB 3104-33)5 E2elslth

s

N

A A ARt S] Aol el ol=fsto]
Lowenstein-Jensen L& HljR| E- o]-83F HAols o & A|8hs}S
ot & 1550l i3 dAAL T 8l A 7T FEE -
fampin (RFP) 40 £ g/mL, isoniazid (INH) 0.2 £ g/mL, ethambu-
tol (EMB) 2.0 pg/mL, rifabutin (RBT) 20 #£g/mL, streptomycin
(SM) 10 pg/mL, amikacin (AMK) 40 #g/mL, kanamycin (KM)
40 pg/mL, capreomycin (CPM) 40 £ g/mL, ofloxacin (OFX) 2.0
#g/mL, levofloxacin (LEV) 2.0 #g/mL, moxifloxacin (MXF) 2.0
#g/ml, prothionamide (PTH) 40 £g/mlL, cycloserine (CS) 30 #g/mL,
para-aminosalicylic acid (PAS) 1.0 ¢ g/mL$.2™, pyrazinamide
(PZA)= pyrazinamidase®-2- A-23157c)

2ol AgE FAAIE H ANEE 2011 S A
HAEAA[6]0ll vt 12 A T-§ LA AL RFP,
INH, EMB, PZA, RBT)®} 22} <FA|(SM, AMK, KM, CPM,
OFX, LEV, MXF, PTH, CS, PAS)Z &-F3}3tl. MDR-TB+=

REPS} INHO 54) Wlel Aoz gelelsn, sl
74 8ll(extensive drug resistant tuberculosis, XDR-TB)< WHOO|
u}2} MDR-TB ZollA4] fluoroquinolone (FQ)A| aF7Z3HA] <A
% FH 4 3F 7EA9} 3704 4] A B AMK, KM, CPM) 3]
& 3k Aol FAol] WAS Kol Zsloz Helslir}2).
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A% A&+ SPSS for window 11.0 (SPSS version 11.0,
SPSS Inc. Chicago, IL, USA)S AH-&-&1¢itt. skalioll vla} &
A8 A] FAIWGEol Hol7t AeAE Ao ET] 91slo] Chi-
square testS o] &3]3 PEke] 0.05 w|wkel 92 K03t A
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Z 54279 gAollAA AdlTto] HelEglon X g0l
473%(87.3%), MXIET0] 699H(12.7%)0|c}t. A dH 2% &
T2 H]E AE 11.4%, A 12.0%, F5H2.2%, A 18.2%
2 Zpol7t FRTHP>0.05). AHEEE A7} 57.2% (310/542)
2 ZAEFY AMKET F T 56.7% (268/473)2F 60.9%
(42/69)0ll sFsldA Y, ghatTtoll ulE A ol idck
(P>0.05). FT ol 53.84(13-974)2 X &7 HT
51.84|(13-97A1]), AR B2 T 59.24](23-924) %At 194
olsle] AopyAdANE A FF F 3.1% (17/542)Act. 2
Zhe] AF o X FF- B2 80-89All0ll A 714 E=9ka1(22%,
8/36), 1941 o]slollA= 3 W= §ick(Fig. 1). A7l
7h 15-64A|(AAFAR) [12]9] 3RRE 63.7% (346/542) 2 X &
T-9] 65.3% (309/473), AX| 5] 53.6% (37/69)°1] 3l
u], AadEdo A ] AXEF HlE 10.7% (37/346)3Ac).

MDR-TBE] A¥ RZ= Jz7} 51.5% (17/33)2 XX 8
9] 55.5% (10/18), AX BT 46.7% (7/15)% AAeiSict
MDR-TBE] HFAHL 47.84)(16-954)%}.om] AALdz o] 4]
9] MDR-TB H]-&-& 7.8% (27/346)%ich. XDR-TB 3 TF % 2
T oAAbellA el s, Hi 6141(49-124) 3t

2. ERREZOf| mE S LHYE

A A 74 AN 3E 71A] o] 44e] kAol WAdE B
ol ¥ H]E2 18.1% (98/542) .o ZX| EollA= 14.6%
(69/473), AX BEFNAE 42.0% (29/69)%ct. 2+ A A
WAE-S INH 13.7%, RFP 7.2%, SM 6.6%, RBT 5.4%, EMB
4.6%, PZA 3.9%, OFX 3 LEV 7+7} 3.5%, PAS 3.1%, PTH
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Fig. 1. Age distribution among newly and previously treated patients

in this study. Abbreviations: New, newly treated patient; Treated,
previously treated patient.

2.8%, MXF 2.6%, AMK % KM 2+ 0.9%, CPM 0.7%, CS
0.6%5=0| QT AMX| 8o 2X 8ol vlal 15%F E5ol i3k
gANA WAEo] ¥ EYTHP<0.05) (Table 1). 1x+ kAol
3k WA B2 22X S04 INH (10.4%, 49/473)5 Al2sks
B 5% v)ako] AANE, 2% Sl A= INH A& 36.2%
(25/69), RFP WAEo] 26.1% (18/69)32 1 2|2 EMB,
PZA 9 RBT WAEE 77 174% (12/69), 14.5% (10/69),
18.8% (13/69)tk. 24} kAol A= SM WA o] 74 =%
(6.6%, 36/542)ct. AMK, KM, CPM WA &S 22X 8704
E 47 02% (1/473)9A0, AX] SFAE 4.3-5.8%3A T}
FQ Al OFX, LEV, MXF9| WAEL ZXE3elA& 242
1.5% (7/473), 1.5% (7/473), 1.1% (5/473)°l B2}t A1uk, )
X B olAE 22 17.4% (12/69), 17.4% (12/69), 13.0% (9/69)
2 oAl Z71t9eHP<0.05).

MDR-TBE A AL 6.1% (33/542)F ZX BroAE
3.8% (18/473), AX E7NA = 21.7% (15/69)A}. MDR-TB
% AMK, KM, CPMol| shtete WAl 7%= 15.2% (5/33)
Atk FQA| FollA1E OFX3} LEV WAl o] 39.4% (13/33)& %
A3k MXF WA o] 30.3% (10/33)3Ac}. E3] 21X 8ol
2|5l MDR-TB Zoll4] AMK, KM 32 CPM WAl o] 26.7%
(4/15)93, OFX, LEV 3 MXF WA 2+t 66.7% (10/15),
66.7% (10/15), 53.3% (8/15)%)t}. XDR-TB& x| 79|
0.6% (3/542)% 5 X EFollAwt Hel=glon, AX g
9] 43% (3/69), AX|E7ollA E&E MDR-TBE] 20% (3/15)
£ AAs3dc

3. Rioly sEsn| NS

17 o] ofAlel] gk Al WA B2 A de] 7Hd =

Table 1. Prevalence of anti-tuberculosis drug resistance in this study

Total no (% of patients)

No (%) P value
New (%) Treated (%)
Total tested 542 473 69
>One* 98 (18.1) 69 (14.6) 29 (42.0) <0.001
Resistance to
RFP 39 (7.2) 21 (4.4) 18 (26.1) <0.001
INH 74 (13.7) 49 (104) 25 (36.2) <0.001
EMB 25 (4.6) 13 2.7) 12 (17.4) <0.001
PZA 21 (3.9) 11 (2.3) 10 (14.5) <0.001
RBT 29 (5.4) 16 (3.4) 13 (18.8) 0.002
SM 36 (6.6) 26 (5.5) 10 (14.5) <0.001
AMK 5(0.9) 1 (0.2) 4 (5.8) <0.001
KM 5 (0.9) 1 (0.2) 4 (5.8) 0.002
CPM 4 (0.7) 1 (0.2) 3 (4.3) 0.006
OFX 19 (3.5) 7 (1.5) 12 (17.4) <0.001
LEV 19 (3.5) 7 (1.5) 12 (17.4) <0.001
MXF 14 (2.6) 5 (1.1) 9 (13.0) <0.001
PTH 15 (2.8) 10 (2.1) 5(72) 0.010
CS 3 (0.6) 1 (0.2) 2 (2.9 <0.001
PAS 17 (3.1) 12 (2.5) 5(72) <0.001
MDR-TB 33 (6.1) 18 (3.8) 15 (21.7) 0.001
XDR-TB 3 (0.6) 0 3 (4.3) 0.001

*Resistant to one or more anti-tuberculosis drugs among 15 anti-
tuberculosis drugs using in this study.

Abbreviations: New, newly treated patient; Treated, previously trea-
ted patient; RFP, rifampin; INH, isoniazid; EMB, ethambutol; PZA,
pyrazinamide; RBT, rifabutin; SM, streptomycin; AMK, amikacin;
KM, kanamycin, CPM, capreomycin, OFX, ofloxacin; LEV, levo-
floxacin; MXF, moxifloxacin; PTH, prothionamide; CS, cycloserine;
PAS, para-aminosalicylic acid; MDR-TB, multi-drug resistance TB
including rifampin and isoniazid resistance; XDR-TB, extensively
drug resistance TB.

FI(28.9%, 26/90), HH(19.3%, 17/88), A1-8(17.1%, 45/264) A
<o)l thHo] 7Hd Yakek10%, 10/100). INHell thgk 2]
H U EE Y S Bl Ao 7 E9%3(23.3%,
21/90), AH(13.6%, 12/88), A1-2(12.9%, 34/264), thA(7.0%,
7/100)5=0]%AcK Table 2). AMK, KM 22 CPM WAl¢l 5 5=
AE G5 Hda B Q) 21X gl A ut FelE ek FQAl
WAEE BAA o] 744 E9k11(4.4-6.7%) B3] FAEAS A%
70X FQ WASE-S 182-27.3%3EH, A1&A9] LB WY
9] AXEFNHE 21.4-35.7%7}F FQ YIS E3ick(Table 3).
3R, MDR-TBE 4419 Felgo] 7 E3%evl(15.6%,
14/90), 53] FAA1 WX g9 A5 TeldFe] 54.5%7t
MDR-TBSItE. T the-& A8 6.1% (16/264), A 2.3% (2/88)
s=o|glom thHo] 1.0% (1/100)& 7H4 Yokel. XDR-TBS 37
T A S5 HdT AR A9 Ax] g7l el E v

M

a
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Table 2. Anti-tuberculosis drug resistance rates among new and previously treated patients in six hospitals

Conventional drug susceptibility test (% of patients)

Hospital Type of Totill no >One* MD(}{-TB
patients (o) RFP (%) INH (%) EMB (%) PZA (%)  RBT (%) (o)
SMC, Seoul  Total 74 18(243)  8(108)  14(189) 5 (68) 4 (5.4) 6 @81 795
New 73(986) 17(233) 796  13(178 4 (5.5 3 (@4.1) 568  6(82)
Treated 1 (1.4) 1 (100) 1 (100) 1 (100) 1 (100) 1 (100) 1(100) 1 (100)
CMCS, Seoul  Total %3 16(172) 887  10(10.8) 3 (3.2) 5 (5.4) 443)  6(65)
New 79 849)  8(10.) 2 (2.5 4 (5.1) 0 2 (2.5) 1(13) 44
Treated 14 (15.1) 8 (57.1)  6(429) 6429  3Ql4)  3@2l4) 3 2l4) 2 (143)
EWUH, Seoul  Total 97 (113 4@  10(103) 3 @31 2 @21 441 330
New 82 (845 8 (9.8) 2 2.4) 8 (9.8) 2 2.4) 1 (12) 1(12) 24
Treated 15 (155  3(200)  2(133)  2(133) 167 1 (6.7) 32000 1(67)
CMCD, Dacjeon Total 100 10 (100) 2 (2.0) 7 (7.0) 0 1 (1.0) 1(L0)  1(L0)
New 88 (88.0) 7 (8.0) 1 (L1) 4 (45) 0 1 (L1) L) 0
Treated 12 (120) 3 (250) 1 (83) 32500 0 0 0 1 (83)
PNUH, Busan  Total 90 26(289) 15(167)  21(233) 12(133) 8 (89 12 (133) 14 (156)
New 79 (87.8)  19241)  9(114)  15(190) 7 (89) 4 (5.0) 8 (10.1) 8 (10.1)
Treated 11 (122)  7(63.6) 6 (545  6(545 555  4(364) 4 (364) 6 (545)
CNUH, Gwangju Total 88 17(193) 223  12(136) 2 (23) 1 (L1) 2023 223
New 72818 100139 0 5 (6.9) 0 0 0 0

Treated 16 (18.2) 7 (43.8) 2 (12.5) 7 (43.8) 7 (43.8) 2 (12.5) 1 (63) 2 (12.5)

*Resistant to one or more anti-tuberculosis drugs among 15 anti-tuberculosis drugs using in this study.

Abbreviations: New, newly treated patient; Treated, previously treated patient; RFP, rifampin; INH, isoniazid; EMB, ethambutol; PZA,
pyrazinamide; RBT, rifabutin, MDR-TB, multi-drug resistance TB including rifampin and isoniazid resistance; SMC, Samsung Medical Center;
CMCS, Seoul St. Mary’s Hospital, The Catholic University of Korea; EWUH, Ewha Womans University Mokdong Hospital; CMCD, Daejeon
St. Mary’s Hospital, The Catholic University of Korea; PNUH, Pusan National University Yangsan Hospital; CNUH, Chonnam National
University Hospital.

Table 3. The second-line anti-tuberculosis drugs among newly and previously treated patients in six hospitals

Type of Total no Conventional drug susceptibility test (% of patients)

Hospital . o
patients 9 SM (%) KM (%) AMK (%) CPM (%) OFX (%) LEV (%) MXF (%) PTH (%) CS (%) PAS (%)
SMC,  Total 74 5068 1304 1304 1304 4G4 4G4 3@D 27 00 5 (6.8)
Seoul New  73(986) 4 (55 0 0 0 341 3@ 2@7 1@7 00 4 (55)
Treated 1 (14) 1(100) 1 (100) 1(100) 1(100) 1(100) 1(100) 1 (100) 1 (100) 1 (100) 1 (100)
CMCS,  Total 93 9097 222 22 101 5G4 5G4 3362 332 101D 222
Seoul New 79 (849) 5(63) 0 0 0 0 0 0 1(13)  1(13) 1(13)
Treated 14 (15.1) 4 (28.6) 2 (143) 2(143) 1(7.1) 5357 5357 314 2(143) 0 1(7.0)
EWUH, Total 97 22D 0 0 0 110 110 0 1(1.0) 0 1 (1.0)
Seoul New 82845 1(12 0 0 0 0 0 0 0 0 0
Treated 15 (15.5) 1(67) 0 0 0 167 167 0 167 0 1 (6.7)
CMCD,  Total 100 4400 0 0 0 0 0 0 0 0 1 (1.0)
Dacjeon ~ New 83 (88.0) 4 (45 0 0 0 0 0 0 0 0 1 (LD
Treated 12 (12.0) 0 0 0 0 0 0 0 0 0 0
PNUH, Total ) 889 222 222 222 667 667 4@4 9100 1(1) 778
Busan New 79878 6(7.6) 1(1.3) 1(3) 1(13) 338 338 225 7@9 0 6 (7.6)
Treated 11 (122) 2(182) 101 191 1091 3@Q73) 3@Q73) 2(182) 2(182 10©1) 1©1)
CNUH, Total 88 991 0 0 0 334 334 445 0 1 (1) 1)
Gwangiu New 72 (81.8) 7(83) 0 0 0 1 (14 1314 1714 0 0 0
Treated 16 (182) 2 (125 0 0 0 2(125) 2125 3(188) 0 163 1(63)

Abbreviations: New, newly treated patient; Treated, previously treated patient; SM, streptomycin; KM, kanamycin; AMK, amikacin; CPM,
capreomycin; OFX, ofloxacin; LEV, levofloxacin, MXF, moxifloxacin; PTH, prothionamide; CS, cycloserine; PAS, para-aminosalicylic acid;
SMC, Samsung Medical Center; CMCS, Seoul St. Mary's Hospital, The Catholic University of Korea; EWUH, Ewha Womans University
Mokdong Hospital;, CMCD, Daejeon St. Mary's Hospital, The Catholic University of Korea; PNUH, Pusan National University Yangsan Hospital;
CNUH, Chonnam National University Hospital.
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9] |22 A= F93 247} ¥E[2,15), Al 5 FQ
(OFX, LEV, MOX) ol MXF7} gi#o] 714 7bsla o
v LEVoelw OFXe| &-#3o] 714 eksjrl6]. & ol
A% OFXZ LEV WAE2 27 3.5%21d] B¢l MXF W&
< 2.6%3ict. 53] FQAl A A= AMX ST 7He] FAWHA
Fo| X Eol vlal 100 o] =5 BEE v Xo]7} A
22 1.1-1.5%2} 13.0-17.4%, P<0.05). wakA 1% 88k
7} o] kg 2 AN E Ad A ANA 74 A
73} gelo] ol HFHQ kAR AAE ATt
ol £gx|m g FAAAETH W& o] &3k ALWHA 714
5= aesfjof & Ao ® AJ7kgict.

H odF] MDR-TB H| &2 6.1%%2 ZX &A= 3.8%,
AR SN = 21.7%3 k. o= AlA]l 7470 A]<1¢] MDR-TB
ZA BT FEY L1%elut L9 0.7%E 52 FHE F
o, Q% WEY 53 FAIIEH2.4,10,11]. 28 719
WHOolA BE38t 200445 AW EXE2] 2.7%, X BT
2] 14.0%)1} 2009 tHeA AN E 3] o] B (R AL A3k 2.8%,
A EAe] 8.5%)Het F4TH2,3,12], o= & A7 tighy
HollA A5 E FA3 vlA] 28 Hold = YA, A9
Al A A4 oE] IAlA FX ol whEt FEH = %
W R X s A W Eol Al vhed= A 7t
SAE don w3k A7|F o Wi AJ7te] Y5 MDR-
TB7} A%k 7kl 9de As nhedslo] = Aow 473t
o} 22 s Aol thell A = MDR-TB 5 30% ©]] FQ W
Aol AMK, KM, 32 CPMoll WAl #F% 15.2%31t}.
53] AX 5 $hAjollA Ee]¥l MDR-TBC] FQ WA E°] 50%%
{3, AMK, KM, CPMel| shdets WAdel AE 26.7%91 v},
o] o553 24 oFAZ A A o]u] WAJo] A7 A X
A R sPAANA A A Ank]le] LA o]
22} A Aol sl A = EAEEA e o] 83 A5
AR =& asllof & oz A7t

XDR-TB& A4 A9 X 5.5 W2 3ExjollA] A
WA o] AgjFer FAsle] whAsly| 2 SARKESWHA)),
XDR-TB 3H2}ol|A] L& XDR-TBTFo| th2 Algtol|A] Az} o]
A = ArHZESIWA) [2]. £ dTrellAlE AAl 759 0.6%
2 7129 0.15-1.4% H3[2,7-9,111¢} f-Astg.on 25 2%
ErollA] EelElo] By 54 o g A7tE ek MDR-TBell
412] XDR-TB H]E2 9.1% (3/33)E 20061 ©|= CDC A2
15.4% [14]5c} Yokel. vk CDC 970l 4]& MDR-TBo | 4]
6714 Alde] 221 A MAE(AG, polypeptide, FQ, prothioa-
mide/ethionamide, CS, PAS) 5 37}4] o] 4bol] Z-A]of] W42l 7
-5 XDR-TBE A 9[14]8}3]. o1} £ dellA) & 20061 7HA
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= WHO?| 7|5 2]& w23 $lo] XDR-TB H]&o| ZHas A
o g A7t e AX| Sl A= MDR-TB 5 20% (3/15)
7} XDR-TBo| =& %] & $kA= RFP, INH WA o7& 415
3] F53lo] MDR-TBE A5kl Zlo] Z#le] X g3t ohy
2} XDR-TBO| As} WA= wl-g- -8 7oz 473}

A 2= FA 9] delA] WAE 9 MDR-TB H]&
o] 7hg EkAL, A o] 7HAk Yokt 53], B4 A1 AA|
B 545%7} MDR-TBY=t, o]& 712 2002-200311 % 54,
7 A HarQl 44%Hr} £3AIRHT], Kim “S{10]°] 2000-
20040l 218 o] e] MDR-TB H]€(59.6%) 2R %]
sioick et B A7t AeS Alstae & Ay 7 1A
HeRks e R dglems MDR-TB &3t Al st
Al A= ] ool W 9 AAEe 2l 2%
A7t Hedd Zlow A7Zsitt

ZAZZ o7 MDR-TB ¥ XDR-TB H1%7} A%
Al oA g Adgiate] 23] X 57t S F d=T =
sl Zlo] a3t 7o A7t et FQAle X84 Al
A&7 Zhell SFAINAEES] Hol7} mig- ZHA (A 1.1-1.5%
2} 13.0-17.4%, P<0.05), 53] X ol £l MDR- TB
9] 53.3-66.7%7} FQ WA olitt. whebA] o] ok 24} 317334
2 A A X 532 A A A Aat o]
Gzlolm vl Eo] WA RE A& Agkelr] $lete] E
AAEH e o] &3 ASWHAZIAY] Q% sk
g 7o g AZich A as TR Q] A WY E
3 MDR-TB7} 7} =gkon} B odtr} A8 AQl3t
A 17 HdrkE e ® slgleng 3% A 1R
tkre] HYES ke 7t 2e% Ao Azl
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RIE HNCIN EEd O] IR Ui LE: =4 S A

2 | ZfCH=t stud, Y st MEMEEH ZITHHAtestn}
SpatE At el FlctZALe|Stn), “olSloixiciStn SEH Aty stnl, CHMfThE mE o FIEtZiALe| 3t n}
X", aoiE!, okg?, MR, olojoy*, MBS

HiZ: 337 A4 AEE B TS e s 2X 88 AX 8 o2 Ure] 3 1559 A8 W&
= 248t

S 20101 29l A] 79 Atolell Aol EE]E Il o7 tiThE 1ol 357] A4 AER BE %
siiek. #A X 5o vl 2 877 X EF R vro] A WAES AR AGHE W
Hokeh

A} & 54279 3R F 22X BT0] 4731 (87.3%), ANX ET0] 69H(12.7%)01 ek X 873 X 8T 7ol thAIA
74l fluoroquinolone Al(ofloxacin, levofloxacin, and moxifloxacin) W& 2 HH$UAA A v &2 X E70A= 22
3.8%, 1.1-1.5% 3 0% X EFNA= 27t 21.7%, 13.0-17.4% 9 43% ek X S04 Eeld chAAZ S 5
20% (3/15)7} FraLIg Aol det. A NA WAES A 9H Fxell we} chefsigich

4E: AR AN 3 FES AR HIETt AKX A ZokA R A 3kxte] %3] X 87t AFd 5

YES Felel= Zo] Aed Zlog A7t tge], AXELolA = RHAE A9slr] Ao, fluoroquinolone&
Z3R3F ANNA A 7Ake] AFteqle] dgHolck. [Ann Clin Microbiol 2013:16:1-7]
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