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R B REEE LCOMAAR 4G, QF TOZA -

B LB M ORMEHAE L & BICHBT 124,
QEATEIC LALEEAIISHITH o7, ML SN
725 Bl 3 HERRAICINE % & LA 3 piC, £
@9 HINH & REPO AR X FIREAO 16 TH o 72,
flioy 2 FHZBTEE & © INH % EB O 3HTHENDH 5 & @i
BN, B TOMATEAMER L EHBE L2,
FREO3FITLVEX DBGRAIICERER o h i d
5 720 LVFX OBIAREIIZ, ¥ERR27 1T REmG
T 2 BARWA3 B, 2~ 4 BWRMA9 P, 4~ 8 R
760, SHBLEASPITH oo FHIEHE4 BITIEHBAH

HR i 2 BRMIAS 1B, 4~8 WRMEAT1 B, 8B kAT

2 B CLVEXASBIE & T Wiz (Table4)o

WS EEHRLVFX DRWER Oz G Pikic o 7
Bl o7z,

(3) BEREEMALEE (WRMEALE) oLl

B TR L2 ME AR 269 Bl ) B, RIREIA
%5 h A EREER T & - ARG RET 2R M) 228 4
PITMGITIZ & 23BN 2 WEAMRE L7z (Fig. 2).
B B R AR 1661, BIREBHO T IR
fo 149, BREOHMAH NI TH 5, HiEEERD
W bR, HRZE(S) 4 HIEAEE (PZA+) T3 A

L 86 £ 9T 201149 A

BB 924%, 4% A HO8.1%, 5 % H B 100% T &% o 72

HRE(S) 3#IMAE (PZA—) T3 D HE929%, 47
AE98.2%, 57 AB100% THoi. MHEEETLVFX
B LB OREANE 2 720220 (HRZE(S) THIA
1141, HRE(S) TR 11%1) <, BREHALSIE3» A H
68.2%, 4 7 B B 955%, 5% A B 100% T > 2, B
FOOBEABEE R LTH 1 VB4 T AE
121 95% L EAsEtE b L, 57 B Biziki00% kL

f2o MKEECTLVEX & MM L% 2o 22845 B GRR

PERRIE 21T 0 723981, T0fh6 Bl) TORBRMEILERIL3
# FEH80.0%, 47 H97.8%, 5% H100%Th o7
OB TRIREOEAR R0, T, MHLEET
LVEX 2 A L2 L W AEECLVEX 2 A L%
Mol AHEPSSAHEECERER
TRMEILRICEEZIIFED L h o 7z (Fisher's test) o &

b, x_U)'WHEﬁQQODQZSﬁJka‘oW’CZOlOfF9Hfﬁﬁ
FREFRRBO TR,

Fig. 210 BT B LA EBEHLVEX R A LB 206 &

LVEX %8 U 7% d2 o 728 45 B O I D 0 C Table 5

IR IR (P LR E) RTE 261T56.0
+£2055%, BEASPIT585:21. 1 TH o fne 22HIEHE
WHTE T 1400 (63.6%), BET268] (57.8%) Th ol

Table 4 The interval between the time the patients with tubercurosis started the
treatment without LVFX and the time they started to have treatment with LVFX

Tnterval (weeks) Initiarll ge;;mcm Rcicin:cnt
~2W. 3 (11.1%) 1 (25.0%)
2~4W 9 (333 ) 0(0 )
4~8W 7 (259 ) 1250 )
W~ 8 (296 ) 2 (50.0 )

o .
100

80

60

40

20 -

Bacilli negative conversion rate

M 2M M 4M 5M

~—@— Standard regimen (PZA+)
n=105

~ - ~ Standard regimen (PZA—)
n=>56

~# Change of primary régim‘cn (LVEX+)
n=22

---#-+ Change of primary rcgzmcn (LVFX—)
n=45

Fig.2 Negative conversion rates in sputum culture positive tuberculosis patient (n=228)
with (n==67) and without (n=161) alteration of standard reglmen

PZA pyrazmamldc



243

Effect of LVFX on TB treatment/M. Kunogi et al. 777
Table 5 The background of the tuberculosis patients with alteration of standard regimen in Fig. 2
LVEX+ LVEX— P value*
Number : : 22 ) 45 N
Mean age £ SD 5601205 ©585%211 T s
Sex (male/female) 16/6 '33/12 ~ 1.s.
Cavity formation (+/—) 14/8 26/19 ns.
Smear
- 1 (45%) 5 (11.1%) 1.s.
1+ 5 (227 ) 17 37.8 ) n.s.
2+ 5227 ) 7156 ) n.s.
3+ ) 11 (500 ) . 16 (35.6 ) n.s.
Key drugs used after changing primary regimen )
H+R 11 (50.0%) 39 (86.7%) - p<0.001
R only 5227 ) 0(0 ) _ ns.
H only ‘ 6 (27.3 ) 4(89 ) 7 nso
Death without using any key drugs 2 ( 4.4%) n.s.
*For comparison of the LVFX- group: ¥ *test
AR O REHRRECIXLVEX 288 Lo Td S i LVFX OFIEA & U THERRIZS 05, SRR

HEE# (24, 3+) 16hl (72.7%), LVEX 2 L%
ol BT 2380 (511%) TdH -7 WS B E
LVFX %8 L7222 1 T S BRI IE 0T

INH & L < 1 RFP @ key drug B S LTV 7ze MHZE

EHRLVEXA2FHE Lo 2B Th M P T T
L7z 2 B0 % B 22 43 BUE BRI IX INH B L (I RFP

A &8 T iz, REPHEFIZLVEXEERIREC166] (727 .

%), LVEX B HH LT ZRWETIE396] (86.7%) TH
o Fro WL T A BCE0 T INH, RFP O FISEHIAMEHE T
X7 O LVEX BT 114 (50.0%) 123 L, LVFEX
U Lo B0 ) 5308 (867%) Thol (p<
0.001) o

% &

Fluoroquinolone RIH X FAI WA, & ICHHIM
PEREBE (MDR-TB) DRHICH W CEERAYIZLHA DR
H & o TWBDY, ATSIE, HBEHICH L T first-line
drugs £ L'CINH, REP, PZA, EB, SM % fil\*, second-line
drugs ¥ 7213 ﬂudroqﬁinolone DEFFHIEMDR-TBH 4 Wit
first-line drugs MEA T E 2 WIRICOAMEH T2 X H#RE
LTWwaD, bHFETH [HEBEROEE] OREL—
2008 E DT, EEBFAT 2 BB E B TE

# & fF A L T fluoroquinolone O % HELE LT W %99 '

ERSICHEOBIL T, MDR-TBDBRRDOBED L% 6§

first-line drugs THELIERF CEIWER B L& o/

L LTHASRTY B, ‘ |

Fluoroquinolone 12 first-line drug T& % EB & % 0%H

73% Ty, LI FOREEITOVTRIESZL

bEER L RV E v |ENRD B0 Zh b OWE

i fluoroquinolone ’E?fﬁ%@c% ELTHEATAMRELT

EZbNb, '

D48 I TIXEIVER @ 729 IC LVEX % H ik L 72 i 72 A
072 EESEMICE LTI, HEToHRMBSERE
IR AR BIIAKEIC INH, RFP, SM, EB, PZA® 5 #I D& %
WS HMGIT ¥ 25 AT o TH Y, WIS ICHE
B SNIZFEDH, MOIF OBEMEME X IETL
TWh, €07, LVEXNDOES LW H o ol

 5#um&fw&#otom#ﬁﬁﬁlmuimm%ﬁ
HBRD L idBkbh, #EMREE LTLVFX 2 L

72 5 TR LVRXTHE D b DB 2o 7o
Fluoroquinolone 12 B ) 2 M CTOMAB R oK

LM TIPRTEY, LVEXEA 70 s 43
(OFLX) #*MDR-TB % L T HLORY B 1%

#ERLTE
WHIEFVANOIRENT, SHEG, SRR
K OWBBEC BT 5 OFLX L LVEX O A 258 LT
V1AW, Chan 51X, MDR-TB ® &2 > T fluoroquino-

 lone DEAIEFRICHEST A MUY ETF CH L LHELT

WaD, L Ledth, HEBks LT D fluoroquino-
lone DEMFIRAI R EVIRE DD D 5,

PLlEo X310, SRS B TIRE4 % fluoro- -

quinolone DEH OBF A I N T 5285, FEFEERTN
I DAL JF 22T C fluoroquinolone % Al L 72 O HeREIL
PhbhPRARDEPEVFE L&V,

SEbhbhi, 5 ﬁﬁutﬁ%;@%:ﬂzj’fﬁ}lﬂﬁ(“
?ﬁz%ﬁ]f@ﬁ%&{hm%?ﬁd Lizo BATRHFEELT

C LVFX &6 L 7= BU 0 BIVe A B, 43 e L R0,

LYFX B % & BH OB R IAH 4 Tho 220 LVFX
BT B0, WEER D 2, MO R
LRREWER WS, BEEREEIER, fERick bk
5%, SELVFXANOEER CIHIRBEELZ TR TV
UL 1 PIOARTH o 7o PZAK L A FFHERERCE LT L
ﬁi%‘*f*biva%ﬁ‘?{’mﬁofw:w MLF5ZE LT LVEX
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A U728, LVEX 2 A 3B ERE R o b
BIEEAEHA LB TO 5 7 AoBEARICE W TH B
{bEI IR &’56117:67)*9710 Wﬁ@&?ﬁ%ﬁ@%@ﬂ?
EOWRE LTLVEX £ LB Tl 22 f1&H, LVFX
PHEACTHEOVREEREMER LBl (&

FhlboF WL 2HERL) LITEHIT, &
BICIZINH & L C IZRFP Dkey dugld3fFERH S LTz,

LVEX ORI L Tid, B E OERIM e LR
BB EL D b ARFEREHRREOMEIEEL T
Fzo MMFEECLVRX ZMEA LSS BHEE @
+, 3+) RBVEIEICH o 7o PHR DS\ ERE TR
VeBRPRED bhce, BUICEERREBRILESES
DIZFRESER OB E OB RMERE L LT
LVFX #EH LT e E 25, BLEID, MFEER
ILVEX & A LB Tl SRS < ER LRy
\EcH s, SHICMATEECLVFX AL TY
2 & B L Tkey drug Td % INH & RFP DTIE &
HCREREBICDWIZh hb 59, BBt
RICEMRBZVWI LD, WHEETHOLVEX OEHILE
HATHrILDPRBEINLLEZLND,

EHBRRTOERRICOWT, PZARIIAZ /4% 6 4
AEHE PZARINA 22\ 9 7 FIERE T HROFRER 3

SEEBFTENENL6% & 2.0% Th - 7o & EEWHER -

224y (BTS) WHRE LW, A THHELAPZAZINZ
76N BIBBTOBRERIL2ThHho W EHE LT
Wwh, bivbhi, 54U ERBREOESTER 2E
HE R CBNE U 7 90 [l VA 7E 228 BIIZ B\ T 201048 9 H B
TEE CHIRL72AS, BF»OHRBRETE CLVEX ML
2L EDWRIE 1 FlL B o7,

TR BTG Lo EA RGP CIE, AEETH
40 B BGOSR A IR T & B0 1 4 BB CH

CHBHEIEOND 2k, T2, MHEETLVFXE

L 7B 227 C LVEX 2 A2 F s R iR 2
MOPERELZERA LB L AEHESDL L EbR
Bo SHIIHRBAR SEAXRALABE, BRALR
BTy, BELVEX IZRBOES & LTORBESLTW
2\, FEHIEHRTMDR-TB b U < WA ] B 7 384 s
BONTLE I BICRUALENTH B, 48, BET
bAERERIC B TLVEX LB IS DAy T &
XD ENEEND, '

# @

KO BBHC BT B LVEX OAE B 134 [ IR A T 302
iR 41 Bl (13.6%), FIBEHREPITR290F 76 (24.1%)
ThHY, £ETE33PIF8H (145%) Thorz
B HETRIA L 72 9 E 695 269 BRI 5 CLVEX &
R L 26 Bl ER O EE, FEHEOBIERIC L

ﬁﬁ& 6% 95 20114 9 A

% b OH23F (88.5%), BHIFHEC L 2% D361 (11.5
%) Thol ZDAL S5 AU LEEREORELER
72228 ‘f?J@Tﬁf‘Q‘@’ftﬁw?@qu, BRI OMIEAST &

F, WA TECTLVEX £ A T RS O |

MELMALRE, ABBIURMEAREE LTLVEX
A LROBBIERICERRD 2o 7,

x B
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Original Article

EVALUATION OF TUBERCULOSIS TREATMENT INCLUDING LEVOFLOXACIN (LVFX)
IN CASES WHO COULD NOT CONTINUE STANDARD REGIMEN

1,2Makiko KUNOGI, !“3Yoshiko KAWABE, Junko SUZUKI, 'Masahiro SHIMADA,
L4¥ugo KANEKO, "Yoshinori MATSUI, 'Masahiro KAWASHIMA, ‘I:Nobuharu OHSHIMA,
* "Haruyuki ARIGA, ‘Kimihiko MASUDA, 'Hironori MATSUI, !Atsuhisa TAMURA,
'Hideaki NAGALI, 'Shinobu AKAGAWA, 'Naohiro NAGAYAMA, 'Emiko TOYOTA,
L4Kazuko MACHIDA, and 'Yutsuki NAKAJIMA

Abstract [Objective] The purpose of this study was. to
evaluate tuberculosis treatment including levofloxacin (LVFX)
and o investigate the effectiveness of changing drug regimens
at our hospital.
~ [Subjects and Methods] A retrospective study was con-
ducted on 331 patients with tuberculosis ‘admitted to Tokyd
National Hospital in 2005. Out of these 331 patients, LVFX
was used in 48 (14.5%), 41 of which were initial-treatment
cases. We studied why and how LVFX was used and compared

bacteriological negative conversion rates between the initial- '

treatment cases in which the initial standard regimen was
changed to regimens including LVFX, and those in which the
initial standard regimen was either maintained throughout or
modified with drugs other than LVEX. Sputum cultures were

examined with Mycobacteria Growth Indicator Tube System -

(BACTEC MGIT 960).
[Results] LVFX was used in 41 (13.6%) of 302 initial-
treatment cases and in 7 (24.1%) of 29 retreatment cases. Out

of the 269 initial-treatment cases starting with the standard -

regimen, LVFX was later used in 26 cases (9.7%). The rea-
sons for using LVFX were adverse reaction to antituberculosis
drugs in 23 cases (88.5%) and resistance to antituberculosis
drugs in 3 cases (11.5%).

" We investi gated the bacteriological conversion rate in 228
patients who could be followed up for more than five months.
The conversion rates in 105 cases under the standard regimen
including PZA (PZA+) were 92.4% in three months, 98.1%
in four months, and 100% in five months. The rates in 56 cases

under the standard regimen without PZA (PZA—) were 92.9

9%, 98.2% and .100%, respectively. The rates of 22 cases under

the initial regimen modified with LVFX (LVFX-+) were 68.2
%,95.5% and 100%, réspectivcly‘ In 45 cases under the initial
regimen modified with drugs other than LVFX (LVFX—), the
rates were 80.0%, 97.8% and 100%, respectively.

[Conclusion] This study showed that LVFX was an effective
drug in terms of the bacteriological conversion rate, without
adverse reaction. LVFX is not approved as an antituberculosis
drug in Tapan, but it is often used in cases of MDR-TB or in
situations in which the patients cannot continue treatment with
the standard regimen. We hope that LVFX will be approved as
an antituberculosis drug as soon as possible in Japan.

Key words : Tuberculosis, Levofloxacin, Antituberculosis
drugs, Bacilli negative conversion rate, Change of regimen
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Pulmonary Medicine, Jikei University School of Medicine,
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Summary

BOEISSER O TSRO EIEE Th 5, KA LTI ERZIE—EDHEE TR
HoND, MEYGRBRPEEEENEEEENS E2AEEAD 5. FE, MR
ZHIM R, BRAMMESEZORRAREGHBEL Z>TVD, HRINICSHITEGZ
DIEEDOFVOHISICIIRY BB 50, WESEEAID 1/4 % S& 5655, ST
ERDBIRER e SIS ESEE BYICITY, BRICREERT T ENRETH
Do TOfeHITlE, BEYE LRERES, HHRSUEBREICE D CGAE, DOTAEERET

HB,

Key words

LRI AR, EEAMIERE%, MDR-TB, XDR-TB, DOT

lECébic

WHO (R ERERERE) I X % &, 2009 4F

MRBENUFEEL, 170 HFADGEE
LIicEEEETNTWSY, TV ERIOR
1997 4RI 38 45 b I kb kR B S O B &
woh, T, FEZEE IR U,
T HERE AR I LT 10 730 19 (2009 4B) &
MR UTHEEETH B, DL S ik
T, BUE AR B 2> T

[
YR TRHRR B E HUE T B OPEH 2

VEUNH; A 2352 Ly gy vy
(RFP 5 VU 7 7 ¥ 2®) OHIDETH 3 it
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BN TERVD, X SICEHIIMESEOF
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®1 BOEOBKERATIER (%) @ RaROERESE EUaRHEE)

INH 22(223) 16 (0.7)

1.4 (17.6)

1.5(179) 44 (33.0) ‘2.8 (18.9)

RFP 04 (177) 04 (212) 08167 07151 14216 10110
EB 03 (54 042 03 (2.0 0.1 (1.9) 04 (152) 12001
SM 3.1 (8.6) 39 (136) 47(132) 38(104) 75(242 70044
MDR 0.14 (10.1) 09 (19.7) 0.7 (9.8

MDR ; multidrug-resistant

KM; BF=xA2 Y9, ATLA<RATY
(CPM), 73 hv» (AMK; Wil I v
V] &1 EEO T VAT F o AN
ARG U Tz BT K B 2 HII TR (Bx-
tensively drug-resistant tuberculosis ; XDR-
TB) AR SIINETC H %

TR ZES R ERPBLETH B,

[ S E O & EF

S OFRHIE TSR ERIC K DT B
LEDOEEZLNTEYD, TOERERIE—E
DIERTET %, TOMHRIERFPICH LT
13 1/10%, INH, =&> 7 h—)U (EB; =¥
YT, AL TR ATV (SM;
BEBARL TRy L TiE 1/
100 FEEENT VD, Lieh>T, INH-
RFP WA g o B9 5 R 1/10M88
BB, ERIEMHETELICED, 5
SEFNC IS BB 2 MO SERIMNHN A, T
BOHBRER LT AT ENTEL . TNWDA,
ZHIHFRERLETH O, WICHURSESED
HAEMEZEDbDTRRE NS T EIdiExb,

B, BT S TR > TE e,
B T K DO T X THFHAENS
DI TREL, 2RO, LML,
REP it LB 97 % LI rpoB (DNA depen-

(EERGER X Y)

DOEEMNEDHENTIYD, RFPWEIFT DE
BICKXOFBHATEBSLEDNT NS, rpoB
BUETZERICKD RFP D RNA RU X5—¥
MDA QBRI RS U, s ehE X
N%, rpoB BInT DIERERZMHIT 577
DT ENTI Y, REP R ORIARZET
WS- TWd, INHICDW T katG H 3
W inhA OB{EFZEBRDECEE LT
LLEEDLDNTNVS,

HHENCEH B ST IEEROERE

TR e e (FRDD X 54T &I
B EOMZE DORZ I 2EER T — & b

I 5, 2,705 Kk (86.6%) W) E AT
Ho, 417 #k (13.4%) FBEEEHIH, 5 O
PkCH D, CNETOREICINE, FHE
DRG] ENRERAL R OB Fs K U REh
i RSB OB X, 1992 4E 5 TIEHEhn{H
FE A SN T W RN o T2h, 1997 FFiCidn
FThoOHEFTcEEM Lz, LML, 20024
2 EB ZBROVLTIRAICEEC T 05, Tl

Treatment FHA{LZEEEOHAR A, EERR
FEDERSEORER A R 5 R O I
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w2 HROBEEERMEE (%) SREREm LR Ba R )
FSEE 1994~1906  1996~1999  1999~2002  2002~2006

INH 7.3 (29.7) 6.2 (19.6) 59 (144 8.3 (20.0)
RFP 1.8 (17.4) 1.2 (12.0) 1.4 (87) 2.1 (12.8)
EB 1.0 (6.1) 0.6 (5.9 0.8 (3.5) 14 7.7)
SM 6.5 (15.0) 5.2 (12.4) 6.3 (11.4) 7.5 (16.6)
MDR 1.4 (13.0) 1.0 (9.3) 1.1 (7.0) 1.6 (11.8)

MDR ; multidrug-resistant

KD, EBEEENRD Lz EICEBEDE
LEEDN TS,

2002 4F B o> 42 [# Ff 7 T &, MDR-TB &
55 N (&0 1.8%, FRBBEYIERGEH O
0.7%)TH b, XDR-TB & 17 A(&ED 0.5%,
MDR-TB i 8 % ] &1d 30.9%) TH - 7z,
XDR-TB OLI DR ED T H 7z &
M5, BEOERIC X AT, it
DHEE D B Z IR A ES U Tz ATREME D &
WEEZLND, TOFEOKRENSENIC
B1F % XDR-TB #E L4 60~70 A & HEdE
TNTWVW3B,

MEkOERT 20100 1l KHUF¥, 2009 4
IR EMRES DI & NIz BRI, SR
BRI 9,758 A1, 6,920 A (70.9%)
TdH b, 20084 D 51.1 % (4,332/8,473)
& 0B REIRRED L U, WIENAE
CHIREREESDY T — & TlE, MDR-
TB OFX 0.8% (56/6,920) TH Y, 2002

bH, 1.8% (55/3,122) ICHRT, £HI
Ridb Lic, 2o 0F—x3yE )
S5DOMEICXZE DT, RRICHEKEZED
TREEZMEBEMTON S EMO T — R
N, BAEZMEME OB EEH FOREIXH %53,
BEIIRDTHA,

ESPFIR (PZA; E5<A4 R®) 2ED

MDR-TB O4EE & OB NHEENH 2 & E
DNTHED, PPAOHERANEZELTEH
R4 %D MDR-TB OIS T NS,

ENECBIT B SR IEEROEE

WHO & B ARE TR & (UATLD)
W&, 1994 I SR MRS R O H FLATHRE O
YRS TV ARE Lz, BEET, 41
, 1994~1996 4E, 35 %
B, 1996~1999 4, 53 »[E, 1999~2002
£, 62 H[E, 2002~2006 4E, 83 # [E & H—
NAZ Y ABIMEREINILTVS, &2
T REIRTH, RIBEEEERE ¥ & OB
BRI ST UC BT S, SR DL
FEFRLTWS,

WHO @ 2010 EDREIC Z4id, MDR-
TB OIEAE W (R3) 1, vwi7odk

HTHo, WENEETE 1/4 DLED MDR-
TB TH %, I—r1w /0 MDR-TB D4
EREOEDZ L, MDR-TB DS L E
BHEEAFThb, RO 50%% 5
%, WHO O#fFt T, 2008 4 D MDR-TB
#13 440,000 ATH D, FETTHERIE 15,000
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Moldova (194%) 1
Estonia (15.4%) 2
Kazakhstan (14.2%) 3
Latvia (12.1%) 4
Armenia (9.4%) 5
Lithuania (9.0%) 6.
Georgia (6.8%) 7
China (5.7%) 8
. Jordan (5.4%) 9,
0 Peru (5.3%) 1

seeENenswN

. Murmansk Oblast, Russia (28. 3%)

. Pskov Oblast, Russia (27.3%)

. Arkhangelsk Oblast, Russia (23.8%)

. Baku City, Azerbaijan (22.3%)

. Ivanovo Oblast, Russia (20.0%)

Kaliningrad Oblast, Russia (19.3%)

. Belgorod Oblast, Russia (19.2%)

. Dushanbe City & Rudaki District, Tajikistan (16.5%)
Mari El Republic, Russia (16.1%)

0. Donetsk Oblast, Ukraine (16.0%)

a—mw N EE L T4% V. MDRTB fiE
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