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[%4] Levofloxacin (LVFX) (&, AFTIE 1993 4E1 ki $ 4 2016 4E ISP E LBk E S 7.
PrkiSE & L COME DT EAMMECRIEH OMED D 2 BE T L0 ¥ KI5 4 VEEETH D,
$o PRI EHE 2 W 2R R GE W ST X 223D 0, KIGH, Il 48k 2 & CHANMEARE L 72 -
TV, MBI DA DGR S 225, BN CTRSEFNCN T 2 KM% Met L72fgeidiz e A L.
(g & J5ik] UBEOTGEI TSR B 2 52 LVFX ORI &, SRR 2 Wi L7z, B TiHm 2
Z\F 72 2014 4E 4 H 2> 5 2018 4E 3 H O i BhVE i %5 #% 0wt 83 AE B (AR MG 7421, HE 43 B, %1k 40 1,
W FEIE TABI) Z RGBS, AV T N— 22 LVFX O AR I & W95 2 & 5538 X N 72 #5878 @ isoniazid
(INH), rifampicin (RFP), ethambutol (EB), streptomycin (SM), pyrazinamide (PZA), LVFEX {Zxf
T % A K ARG S % AT L7z
[#52R] LVEX 3 9Inliasie 33 61 (45%) (74+21 7%), FRAEH 76 (100%) (73+225%) iG-S hizhs, €
OANTATEA ORIEM A 13 61 (37%), FHIMED 16 (3%) THh -7z AL, ZHIEYE (RFP,
INH) 141 (3%), RFPO% (0%), INH 1% (3%), SM 0% (0%), EB 0% (0%), LVFX 04 (0%) 12
R b7z, LVFX A5 S N72hefl T, FEEORIERIZ X 2Emohikid 2 <, WML 100% THh -
7z.
[am] SRR BT LVEX i3 2o 72, $72 LVFX %5812 B W T LVFX ORIEH #4723
DF o7z, BIRICB W T LVEX & 4807 TIEEEAIED ) A 7 AR hiki%de & LCEMTRET, &l
Ve DSBS 13480 TV,

URYeiERE 94 : 828~833, 2020)

F X

FERZATHS 3 2 B AL 429 1513 isoniazid (INH), ri-
fampicin (RFP), ethambutol (EB), streptomycin
(SM) pyrazinamide (PZA) 75 4 #| % #IR$ 56
WEARET DD, BRHTAIHEZ OB E TldmH
FEWCRIWERI AT L, MR A o R
BeABR SN TWaHRD H ) AF TIid 2016 4 12
levofloxacin (LVFX) 239§k & L CRB I N7

BURIEE RS © (T516-8512) = mIRAHEAIANL 1—471—2
PRI e AR PR B BA—

LVFX 13 WHO O#E#%iGH AT A F o4 Y23 Lot
ROKRH A FF4 L I2BWT, HAIMERREIEH O
MDD 5 EE T HEH Y FI4 VipfEEE LT
RS NTND,

AR Antimicrobial resistance (AMR) 25[H
BMEoTHY, MRMIZHY MAHDFE S N, #
D58 Tld multidrug-resistant  Mycobacterium  tu-
berculosis (MDR-TB) % Extensively drug-resistant
Mycobacterium tuberculosis (XDR-TB) %% H & 1T
(AR
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Table 1 Patient Background

Age group, years Number (%)
0-19 2 2)
20-29 2 @
30-39 5 (6)
40-49 3 (4)
50-59 4 (5)
60-69 8 (10)
70-79 16 (19)
80-89 23 (28)
>90 20 (24)
Sex

Male 43 (52)
Female 40 (48)
Nationality
Japan 77 92)
Philippines 3 4)
United Kingdom 1 1)
China 1 1)
Vietnam 1 (1)

Treatment History

Initial
Standard 40 (48)
Alternative 34 (42)
Retreatment
Standard 2 2)
Alternative 7 @®)

LT b IR E RS & O AR R O B A3
ML o CLVEX 2T 2 R BEML T 5.
LVEX (R B B GE 2 M- I GE T S T &
7278, BRI Bk, KB @ fluoroquinolone it 2
RN % E ) RIS IE I B 0 70,
EoTwh, Uk 201444 AH S 201843 Ho
7 — & T EKH O LVEX W28 5.0%, K # o
LVFX i P75 376% & B WEEZ R L TWb, Hik
BORMIL K PR TH D720, BIEN R
2 X B @ fluoroquinolone i M 15 o f B
PR EN TV 5. F72HEEE OB I e B 7%
i S, fluoroquinolone R IEH] A H AP 5 S
L2HEBO DA, WBEE CIIEERERGE, R
SOFEIERBRO -0, AN A3 2 112
LVFX Q52T 52 LA TE LR WIRRD D
D, HIBIIHATT WO T ¥ F N, *+ 7T Jd
BEARMRZTERTH S, Lo L a5 LHmE
Hit%, L AW 3 A LT fluoroguinolone
REHOFHABRZIEHT 2WEVBH LSOO,
NTELEF SR RIN T RVADY, Ytk
WCBWTHE L7,

HREFE

e CHERA% G %2 20 72 2014 4E 4 A 55 2018 4E
3 H oif 83 FEf & MRS, H VT N — AW
SRR SN o INH, RFP, PZA, EB, SM,

A1 2 411 H20H

LVFX x5 2 SR R Ak R 2 T L7z, <
OMOWEIHH &, M, Fh, GHHEOH S, LVFX
&, LVFX B X O & o b3 H), &
ERP LW L -FROEHLENETH L. HIEIGH
EROWBRED VD O, TR ZEZ 1A AR
WobDEEFRL, FRPELHE 1 7 HU Lo
BWEE )72 DL EE L. v MIBAHIRZ
Py P AT M V-SSR (i BB TR &4,
FEAI 5 & STC IR M 1% MK (w4 21 % 4
y—) vz~ R iz BHREHE Y =
VNOAITTH0FIE1+OBE KM (S), 2+ L
LA HE L. $72, 2 FUL B EEN
ERERRL TV B AT, WML &I L7z, #EH7E
B, tBEFE x4 vary y » oNafifike % i
Wiz AEKHE (M) 12005 K& L, BHTICIE
EZRverl.10 for Windows Z i/ L7-. P4 BY

LT, PR T mEE R B4 X 262 (2020

46 A 26 0% ER2020-34) %% 7-.
B &

R RIEB 83 B DT F: % Table LIZ/RT. 83 HID
A 5 W E R 74 B (89%), TEHIGHEIZ 9B (11%)
Th o7z MIERAREE 74 B2 BT, INH, RFP, PZA,
EB, SM @ 4 #| [HRZE (S) &#53]1 3 L < iZ HRE (S)
3HITOERE (FEHeGEE) TG L2 01k 40 81, A
BElE IS A PRAE 72 & OB A D) EEHE TR DAL CRlMG L
72b > (FEEEHERIE) 13 34 BITH 7. FHER CF
¥+ AR ) SRR 67 £ 21 1%, FRREHE L 80
£17RTH Y, AEEEZRD (P=001). FHikH
9FITIE, BEHEBRMBTHIGE LD D26 (8424
), JEREHER L T B (83£72)%) TH o 7z 83
B 9 BIASIEHEHICIE T L7z, FECE NS 3 2 4,
Mige 260, #5160, 2EEBRd 160, ek 4
16, Z3EHTHEE 16, 2V OmBE 1 pIcd -7,

WIZ LVFX 258 5- & 7z 40 SE B 0 75 5 % Table 2
WZRY. LVEX 25%5- X 72013 40 fEBI (4R 81 =
17 %, BrE2260, ZPE1861) <, #WEIHEFEEEZ 33
Bl (83%), THAEEEZ 76 (17%) THo7-.

LVEX B o L ¥ & > 13 5 i 35 5 5315 Bl
(375%), JEREHEFHRIEAEA 26 (5%), LVEX 235 A)
PoFGENZHDIF 236 (575%) Th-o7-.

HEROM P2 S LVFX 235 LA L, HlET
WL %2 L LVEX 2 M L 285605 % 725, Z
DET L o I, FiR 10 61, FFREEE 6 61,
PEIEE 6 1, JERGRE 4 B, K295 4 B, FEWAEAE 2 61,
MERE A 10, FE 2160, Sz 16, LVFX %
¥ 16, LA 1 BCch -7z

FATEK OREIERE, RFP 64 (15%), INH 6 %
(15%), SM 0% (0%), EB 6% (15%), PZA 1%
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Table 2 Patient Background (LVFX)

Age group, years Number (%)
0-19 0 0)
20-29 1 ©)
30-29 0 )
40-49 0 0)
50-59 2 (5)
60-69 4 (10)
70-79 9 (22)
80-89 9 (22)
>90 15 (38)
Sex
Male 22 (55)
Female 18 (45)
Treatment History
Initial 33 (82)
Retreatment 7 (18)

Duration of administration, month

0-1 3 ©®
1-3 14 (35)
36 4 (10
6-9 6 (15)
9-12 9 (22)
>12 4 (10
Dose, mg
250 6 (15)
400 7 (18)
500 27 67)

(3%) THho7- (EEH D). FEEHONITULIFHHE
BEsE 7 60, B2os 6 B, IEkiRA 3B, FEE2 B, ARk
AR 1BITH - 72,

eI, 2 A E (RFP, INH) 161 (3%),
RFP 04 (0%), INH1% (3%), SM 04 (0%), EB
0% (0%), LVFX 0% (0%) (238 57z (Table 3).

LVFX OFEIEHIC L 2H kxR <, 216 OFER]
DHEMEALRIE 100% Th - 72.

FEEIEM % & i S N LVEX 25 AIE 5 S hTw
201 6H ) BGHIE 7 B2 5728, H&5%0
AT LVEX A2 2 HAIM A 72 2o 72

z =

AWFFENZ Y BE CHlikE A% 168 % 52\ ) 72 2014 4F 4 A 2
5 2018 4 3 A i 83 KEFI & X RIS, WD SR FE
EN7-%M W o INH, RFP, PZA, EB, SM, LVFX
Z0F 9 B HANEZ MR R & 7V 7 X— 2T L
b DThHAH. FEHAMTEE ZHTE (RFP, INH) 1
Bl (3%), RFP 04 (0%), INH 1% (3%), SM 0
% (0%), EB 0% (0%), LVFX 0% (0%) TdH-
72. LVEX ORIMEMIC & 2dikid 7 <, WML
100% T&H - 7z.

Fluoroquinolone 3 ANLREAL, 122 HIH 5 4%
W (MDR-TB) WE#ICBWTHASB L OHR O
BT A K I 4 0T, SEAIYECEIVER O 720 | Rk

Table 3 Anti-tuberculosis drug resistance rate

Number (%)
MDR (RFP, INH) 1 3)
RFP 0 )
INH 1 3
EB 0 (0)
PZA 0 0)
LVFX 0 0)

BEDPIT R WEEITERT 234 & LCitiia T
W5, AERRIEEIC B W T IRPUR B SE & il 5 5 1
HEIIIER I R EBETH D SRR DTS S
N5, —hT—RPURZIEIC X % AR IEH o
TR E T 5 Z ENTE L VWEAD B E
72 7,

LVEX X3 5 KT, ili S ER T o 350 -2 1%
NTHELBEIMLTB Y Z O & & k0= 25H B
THLIENRBEBINTWDSY, JANISIZ X 5 & 2018
SEICBIT B REBRICH 3 5 LVEX it %1 40.9%, i
WA DOIAR R DNl 43R TlE 44% TH - 72", 4
B> 2014 4E 4 A A5 2018 4 3 HIZ BT 2 KIGH, i
PERE O HAN 1L F I FN 376%, 5.0% TH -7z,

LVFX [E— Rk PuE%IETH 5 EB L RO
52l EHIZEORERIZOVWTEMESG 2 LT
BEWEHR v v #iEnid Y. T b ol
I3 LVFX 2P LTRiITAF0E LTE X
bND. LA URBERNZ b EHHESRE S Tw
5. Kim & 0 cl, ®ENZ BT 5 IEL FIMHEH
1% @ fluoroquinolone & A i 4 % 1% 0.8% (LVFX
i Pk 0.8%), % Al PEA5 A% W Tl 26.2% (LVFX Wik
233%) THo2". ESHILAMERKZEIIBIT S
fluoroquinolone 52 FE # 12 xF 3 5 it P4 (& HE 19 3 5 A
T8%Y, A —AFF7 VY T7TI%Y, I—1vI)XT
17.6%", & &2 RFP M 45 8% @ ofloxacin i P 3 T
E7ENNL Vv X T20% N T TFT7TaT
16.0%, NI NV—3T307%, /SF R »T218%, ™
77U A TI83% T EMESNTB Y BEMAEE > T
Wb SRHNTE T O A RPN HIE B 5 v I % 1S
Lo TERR B0, MHINIFHET 2 LERH 5. FL
DOMFTIZBUIRT LVEX R IZiO b e o7z, L
L, HAMEOMMmE & dIZ, LVEX WEA35m
THUREMEIIRETETENISLLETH 5.

LVFX # 5N RI L C, FRAERHEBALAT21C LVFX
PG ENT2DI3 154 (375%), FEFEHERFRE T
Hanizoix2t 6%), HHREERED» S LVFX %
B 3N7-01x23% (B75%) TH -7z #EHHE
WZBWT, PYEERISERERE 67121 %, FEEHER
W17 TH Y, AELRAEZRDL (P=001). &

A MRS 4% M6



ZHEIE AR A OWEEMALEE O LVFX itk 831

HCTH DI &0 HREIZ RFP, INH, PZA®% 0 —
ORI OBIVER 2 & S 7 IE B2 IR THEH
T PEASfE il S N 72E IR L, LVFX A3 kPG %
S D P 5 R s SR F (AR Y (W

HEREIZOWT, WEMALERIZ 100% THEIRIWIZHE
PP D D DRED B o7z, LHRIMED 1612
EB L ST 7z. #5260 H DL AT fluoro-
quinolone ZIH D BEN AL, FAv10 H Uk
fe i, AL E BT 52 &Moo Tw5
7210 RERIEHR I B W TR LA O HA R 51X
BoThDH. M EERY 2T L1281 5 fluoroqui-
nolone RFH OIRH R MEHIZL Y, FIEANIKTT 2
PR Z 2T S N B W] ek A& S hTw3™. L
ML b ARFAICE VT LVFX BT 7 H 9%
SN2 1N BT H IRERA R O R T 2 h o
7z.

BIERCEE LCid, LVFX iSRRI S
RIVEHIZE3E13 1.6% (482/29.880 %4) C, i, &
PERERREE, J895, FEE NFRERRERVE, AMEkRA R &
ARG STV EPY, F 70, KEAGMEESR (FDA)
O, B, B, KRS X O oA
W AVER, AR, KBRS - KEIRFEE, QT
MEFAF ORI 2 BITEH 23 ST 5™, Sk
L0 40 FITIE, TS DOEIEH D722 LVFX 2 H
WL L7l e oo 7z @S SN #PHRN O 731
RINERTH o728, THIIHERPD N & &
HERNIE OREENH Z bhi-.

New quinolone T PR I BT B #58%1E, K
W, Wi JEERE B OAMLEDTT ST 525, iR
] & ORI S 2 Tid A v, fluoroqui-
nolone ZHHI DR IZIE DNA Vx4 L—X & b
RAVAT—EIVHED D, #EERIEIDNA Vv 14 L —
A% A= T LMIETERATEIN IRV AT —F
IVZa— F32#EFIERALTV RV, —F, K
Wiz v KAV AF—¥IVEDNA Y ¥ A L—AD
My z=E350, FIZDNA V¥ A L—ADEENREE
THAhH MRFETETIRA VAT —EBIVHET T4
R)—=F—=7y Mlh->TEY, HFEETHONE
FRAY X T =V IVERKDH 2 EED DNA ¥ v
A V—2AD qyrA BIZFERORRE, HEREILT 2
CEPMHENTW Y. #BERO X 5 I/EM R 23 DNA
TVr A L—A—D LRI IR LY, Z0
R B OZ MO DNA Y v 4 L—A L& x5
WPEARY NI A%RT®, 8518, HBEBRICBVT
gyrA # 1% F I @ quinolone fiff P4 P % 3% Quinolone
Resistance Determining Region (QRDR) FIZZE#
LR BN, $F1288, 90, UFDOMEICH LT 3
JBOERDPEELREEE R LTSI LML

A1 2 411 H20H

TWRPY L, 20X el iy dEs AR
AT, F#oNY) 7HRT I X 2 3EFIE D) AR R,
AN S DA OPRLTHEIC X 0D H Y, Huo
5O TIELVEX % D 216% 1d gyrA B & O
qyrB @ QRDR ICE R A2 Fi7- W 2 EDFER SN TW
%,

AFIZ L O DAL D 5. HSONERL, R
L7 TORRTH S, EFEBIN L TV 5o
S8, FICEANMERSEEERR S #HP, Thoo
SE B A 8 72 &G L 72 3 T LVEX ik % &k
L7368 IRE AT ) LB D B, F72, WHALICES
T OB BETHOMHO ISR RN E T H
5.

&

2018 4F £ T = H IR A I 35 0F B 10 Bl PRl R A
BHFIZBWTLVFX AR 13 0% THh - 72. LVFX
fERBNZBWT, FZEFOBIEHIC X 2 G h W%
<, BB BN THARTH -7z, BHIZB W
THERZIGHE TR W HE 2 S A3 R S M B BRI I3
GHRHITH 5.

B, KL OEFIZH 93 [ H ARG F AL -
P (2019 EAHRE) IZBWTHEL .

@

BT AT BN S5 B A e S 2 v 8 —
TG SEEA,  HAMR T AL SR R A A
Wi, MIFRBeA, JEH .
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Evaluation of Resistance to Levofloxacin Developing During Tuberculosis Treatment in Central South Mie
Prefecture

Kentaro AZUMA, Shigetoshi SAKABE, Hiroyuki TANAKA, Yuki NAKANISHI & Hirokazu TOYOSHIMA
Department of Infectious Disease, Ise Red Cross Hospital

Purpose : In Japan, levofloxacin (LVFX) was first launched in the market 1993, and the drug was ap-
proved as an anti-tuberculosis drug in 2016. It is prescribed as part of second-line treatment for patients
who are at a high risk of developing drug resistance and adverse effects to first-line anti-tuberculosis drugs.
Meanwhile, LVFX is a frequently used drug for the treatment of community-acquired pneumonia and uri-
nary tract infection in Japan. However, development of resistant Escherichia coli and Streptococcus pneumoniae
to LVFX has become a major issue; in fact, the estimated average resistance rates at our hospital between
April 2014 and March 2018 are 37.6% and 5.0%, respectively. However, only a few studies on the develop-
ment of resistance of LVFX have been conducted. We investigated the usage of LVFX for lung tuberculosis
at our hospital and susceptibility of the causative mycobacterial strains to LVFX.

Methods & Materials: We retrospectively identified 83 consecutive patients with lung tuberculosis
who were admitted to our hospital between April 2014 and March 2018 (age, 74 =21 years; sex, male/fe-
male 43/40; first treatment, 74 cases). We analyzed the outcomes of examination of resistance of the causa-
tive strains to isoniazid (INH), rifampin (RFP), streptomycin (SM), and LVFX recorded in the medical charts.

Results: LVFX was administered as a component of the initial treatment regimen in 33 cases (83%) (74
+21 years of age) and as a component of retreatment regimens in 7 cases (17%) (7322 years of age). The
reason for retreatment in the latter 7 cases were adverse reactions to the first-line treatment in 13 cases
(37%) and development of resistance to the first-line anti-tuberculosis drugs in 2 cases (6%). The drug resis-
tance rate was 5% for INH, 3% for RFP, 0% for SM, and 0% for LVFX. One of the two patients had mul-
tidrug resistance. No adverse effects were reported, and the bacteriological negative conversion rate was
100%. Only one patient had been treated with LVFX alone for 7 days prior to admission, but there was no
evidence of development of resistance.

Conclusion : LVFX was concluded as being an effective component of the tuberculosis treatment regi-
men in cases where standard regimens could not be administered, as it exerted no adverse effects and also
had no adverse effect on the bacteriological negative conversion rates. While the usage rate of LVFX for
lung tuberculosis at our hospital is more than 30%, we have never encountered any cases of tuberculosis
with resistance as of 2018. Our study showed that LVFX is an essential drug for the treatment of tuberculo-
sis if resistance/adverse effects limit the use of first-line drugs.
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