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% Daiichi Sankyo Pharma Development, USA
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=2 —%F /v v RPiEH Levofloxacin (LVFX) D Legionella pneumophila ili 7 DI IZ
BT 58 M E FEICKRET 2 729, L. pneumophila \=349 % in vitro 7z 5 TN in vivo
PO % Gl L 7=,

KIBTHEGIR 2 © 5 B X I 7= L. pneumophila (42H%) 12 x4 % LVFX D MIC,, 1%
0.03 ug/mlTd 1, Ciprofloxacin # & Uf Pazufloxacin & [{]% T, Telithromycin ¥ & O
Minocycline & 0 & @iitETH > 7=,

DBA/2 52~ 7 A1Z L. pneumophila suzuki ¥k (IM7ERY 1) % riadfii L, LVFX % &g
HA 5 7 HREEEES L7z, LVEX Of5RIE, 500mgX 1/H R 51O b Il
FEREEIHI#R TR (AUC) A~ o A CEKITREE Tl Eh 2 HE L Lz, ZOf
R, LVEX I3 PEHH 2 6 IiNE B & A RIS X2, 38 H H DI ISIFBRE I E S
BRNRE R L 7,

DI LG, Legionella lili 2 DGR I 15 5 LVFX 500 mgXx 1/ HARI% 5-044 H: %

METZEDLEL LN,

LegionellaJBRIZA K TR TH O, BRI
IR 30§50 7 LMRRTH 5, 27— v
757 — MR ARIR 7 & O N THIAKFFHEE i 2>
5053 %<, 7 uYILEG L URZMRE
DWEWA L7256, MRPKRY 747 v 7 8%
FIET 5. WORIZ IR UAIS Tl Legionella JF 14
FREEE T 5 REEDORAERE TV HEVED
O, BAERIMER 2R L, WORDFEEFRIZED
EDODObh D, 7z, BRI RHNIFIERE
ENTED ™Y, 2002 F12IEEIFE OIS

TERZIZ 35T 295 AMFRIE L 7 A0 § % AHS
RARDEMBRFEFERE SN TBEY, £<D
Wity , LegionellalifiZ¢ DAEIH R 13 Legionella pneu-
mophila TH 1D, AFIZB W TIEZ DRI43% A L.
pneumophila MLFER 112, Z OO MyEH % 5D
5 L 8970% 23 L. pneumophila \JHEE 9 5 LR X
s,

JPERLN T EM T & B Legionella JRIFIZ & 5
JEGYETTIE, Mifasto &k & 3B MIla CREh 3
ZEICK L TR RS EAIN B EE LD, £
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D78, HIRNBATER R T, Legionella JETF
R L TRWIREY AT =2 —F /0 /R
v a7 A FRFE RS E LTS 1
TW39, Bz, =2 —F /0 v RPHEHKD Lev-
ofloxacin (LVFX) 13, Legionella Wi 712543 % /&
WIBFIR A ZBRE S h w37, Zhoo
§ X LVEX AN & 2R OMETH 5
, AFBCOWBARIL, BUEITROFOATH
%, FAE, IRPPUERM F v b 2% EOFGEGS L
DKz K D Legionella fili 9% & $ERE XS T F-
HREAPTREE 722 A6 10 RIOPIAHK S
WA T a3 v D—DLEZLNTNSY,
Znl, LVFXKEITAID Legionella lifi 9 DI
B S HHMEE SR ICRETT 5 2 e 2 HINE L
T, AFTHEEE N 7=ERIRER D L. preumophila
IZR9 2 LVFX D in vitro YR E % Legionella &
WICX U CEls 2 69 2 A7 OPIREHE & Likd 5
Lyl kB vy 2ligET
LERGT, LVEXDE FMilh/$T 4 — 2 iz <
T AMHATY 2 2L — b L7ZBEORENR & BGT
L7,

2, L. pneumophila

MEBLOTE

1. BEEER

Levofloxacin (LVFX), Ciprofloxacin (CPFX),
Pazufloxacin (PZFX) # & U Telithromycin (TEL)
3B — = SIS TR D 5 W IZRA 2 5 b
L, Minocycline (MINO) &> 72 7L F Y v
F VAR 5 AFE UL 72, W
NOHERHE 7 ) —(KIBF LT L 72,

2. #EEK®

HANEZ AR 1, 1994~2003 FF- 12 AF T
KSR 53 Bk & 1172 Legionella pneumophila 42 ¥k (41
FRIZHFBR R AAER Y - REGWE “Eai RE k|
IS e — - =4 - T kb ahr)

EHEA L7, 2D 5B, L pneumophila suzuki #k
M7ER 1 CRFSRZER AR e - REGE el
Hik) &~ Zfiize® 7 vz,

3. ERIZRZMHR

/N BERILEE (MIC) Ol 1L, Buffered
starch yeast extract (BSYE) Z& K ¥ ih # H W 7=
Sawatart 5 DOWE W ICHEL THEIEL 72, T4b
%, Ik % Buffered-charcoal yeast extract alpha
(B-CYEa«) ERK:M CRIHMEY) (CHfEL, 37°C
5% Wk AT A PRIESAT T T T2 MR L 72 %, R
PREEEIC TR - FRL, 89 10* CFU/spot D
A CTHANEH BSYE RIS L 72, A
TTCo6 I, WO &I L 7=/ o
SEANRE A MIC & L7z,

4. YY) AMBRETIV

I DBAR R~V Y A2 (HAF vy —L 2 -
IN=), MEE, 7EE A B2 BIOELD oo
&, B =Rt TE IR B3 2 A
IZHEHL L THEMEL 72,

WEREE TR X, Tatepa 5 12 OFFFBICHE D TSI L
72 TabbH, IRIFIWE % Buffered charcoal yeast
extract (BCYE) &R (HAXZ bV - T4 v
FUVUYV) ML TITCTIHMBEEL, 3B
B L 723 1 = — % Buffered yeast extract broth
(BYEB) IZH#fiL 7z, ThiE, 37°C 5% Kk 7 A
WESE T C 20 pBHk K58 % , BYEB T25f%
IZFRL, RS T T 612 1SRRG L
7z ZORFEH A 2.5X10’CFU/Mml & & 5 &k 91
AP AR AR L CRMIRTR L U7z, T ORIE
B NXRVEINSLER =L (Vb XYFIL, AT
PGd) OIEFENEYS (72 mg/kg) 12X DKL 72+

AT, 40 UL/~ A DEIA TR EEREL 72,
5. RRENE

DBA2 R~ Z (n=4) IZ, LVFX % 20, 60 %
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K100 mg/kg ZAEEES- L, #5-0.25, 0.5, 1,
2, 4, 645 KU MM %O I HG i 3 ANIRIE %
Bacillus subtilis ATCC6633 Mk & MEW & L 72734
7 v ABERHOCTHEL 72, #E5RICKT
%~ 7 2 MIEPIRE DIt d & OREHER 22 % 5
L, SEMBIREMNTY 7 I SAG-CP (7 2 X 7 4
#) AHOTHEBELS KRN FEICLD, &
WNBRE ST x — 2 Z R L7z,

6. ¥ ABEEDHRE

LVEX 0D 3 % 55l S 13 L v 35 15 o 1 e gt T 1 o
(AUC) IZIfF T 5 £ E A 5N T3 013 AR
TIFEANE G %O~ 7 ZMIEHRE» 5 J5H & h
TARNERE ST X — 2 %I, LVFX & & 12500
mgX 1/H TG L 7210 AUC™ & [6 % O i
v ZMTER CEEATREE PRI W 5 &%
e L7z,

7. T RAFRETIVICH T DR

v AMiRRGEE T LIZ, 0.5% Carboxymethyl
cellulose (CMC) 12875 U 72 LVFX % &G H »»
51 H2mEkE 7 HRARORS Lz, 5 HERIZ
L6 TREL-HEEH W, I,
0.5%CMC % 3EHI ¥ 5.4 & [FIAR ICAR S U 72,
&1, 2, 4, 8B KU 12 HERD M 4 M I 127
L (n=5), 205 BEIFECBEL TEANY FF¥
VYo IF Y QAR AR U OR BRI
B L7, 2 OMONHEIZEI L TiE, 0.033%
V) VAR (PB, pH 7.0) 1A THEY 3 — b

WAEERHL, ZhaRFEE LTPBICZ GHHEAR
LU, BCYEZERK MU F4HE L T 37°C T3~7 HIH
FifE L7, KHR%BCYEEAR LICKE LA
o= —Hastilll, mRRRER S KOs E & LS
fifi & 7= ) OFBCE S L 72, TiE OB H R
fii 1£ 12~14 CFU/Lung (1.08~1.15 Log CFU/
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PR B0 A R U S, RGO & LVFX %
HRO, WS 3 2FCF-RELFEML , Z DM
RAEHD & Z1F Student D RFE %, JEFSHHL
D & =13 Aspin-Welch D t e & Fii LU 72, BE
DA AU 5% & L7z,
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1. FHIESME

AFCHRIR 53 B < 172 L. pneumophila 42 #R1Z
X9 % LVFX D MICs, % &K U'MICy, 13 Z h 2 h
0.015 3 £ 1°0.03 ug/ml T O, 0.03 gg/ml TAT
DA EMKORHEZMEIL 72, ZOWHMER,
CPFX & K U'PZFX L ZIFASCTH D, TELH &
UMINO &0 & iilitETh 572 (K1),

SRR AZ MBI IR U 22 TRk, in vivo aliBR
IZHEER U 72 L. pneumophila suzuki#k 12 % 3 3
LVEX ® MIC 1£0.015 pug/ml TdH > 7=,

% 1. Legionella pneumophila (42 ¥k) 1283 2 PUEiaGE

st MIC (pg/ml)
i MICs MICg MICyg
Levofloxacin 0.015 — 0.03 0.015 0.03 0.03
Ciprofloxacin 0.015 - 0.06 0.015 0.03 0.03
Pazufloxacin 0.015 — 0.03 0.03 0.03 0.03
Minocycline 0.25 — 4 2 2 2
Telithromycin 0.008 — 0.06 0.03 0.06 0.06
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2. LVFXHOE O GREORNBIRE ST 4 — &
A B b Crnax tmax Tin AUC (ug*h/ml)
(mg/kg) (ug/ml) (h) (h) 0—8h 0 - inf.
LVFX 20 2.68 0.25 1.61 5.16 5.38
60 7.82 0.5 232 16.76 18.42
100 15.02 0.25 2.09 31.38 33.92

DBA/2 &, WME. 7 Blii~T A2 (n=4)

3. LVFXDIRNEIRE ST A — 2 IR E L~ 2858

HE (/B) A AUC (ug-h/ml)
= 500 mgx1 4799
~ DA 80 mg/kgx2 52.0

9Levaquin (LVFX OXEZEB T 20EM4) OWRMACELVSIH

2. Y ABEEDRE

LVEX % = % Z ISR 54 iy 12
U 72 I3 SR A 2 5 S U 7= (R dhRe < 5
A—=2HRK2IR Lz, ZORNEIRE ST X — 4
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IKFD & b IiLHT AUC & A& DO % ~ » Z 1fiiEh T
MBI HRARBLEIITRLE, Thbb,
LVFX D% 5812 80 mg/kgx2/H & #% L 7=,
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% i G R U 72 G B O N R B, g 4
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LVFX £ 5-RED i B & R HERED 2 h & Jied
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T 4/5 I TRRIE L 720
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DD, FERYSIHERE Tl & HI¥ & & 5 %544 Hi%
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fE &R L7z,
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ZNTHIREE CTRINGRT 2 0 H x5 D, HA
WP ZR 2 AT IR HE A A F 5427 T
%, ¥/ VvRPEHERCY 2 T4 FRUEEN
HERR XN T B9, AWERICHNTE, BIRS b
D L. pneumophila l=x¥ L TF /7 v v RPLHIED
LVFX, CPFX ¥ K U'PZFX D MIC,, 1% 0.03 ug/ml
Tonh, F /9y RPEENIARFRIZ BT 2K
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A RHEBEONIEAHE, B @ ADMDOEMHE, C @ LVEXIES5HEONEMHE, D @ C Oy 0 EHE

HERNZ N U CRIF PRS2 R L T b 2 &
MR S Nz,

Legionella J& A 2 AR AR TH D, B-
7 2 8 LRPIREE : & OMIBaNFE T ME DK
T, in vitro TR 5 N5 PUEWEE & £HIFEC
FELTCOBEICH L TIRREBT 5 Z L ik
WO, ZDZ Lo, JERRRIZE T B PR ED
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LI OHERMETEVEEZE L 5N 5,

AWFZE TIEZDBAR 2~ AD L. pneumophila fii
RET N MLz, AT T LK, ATR~Y
7 A DIZFLE T IV I UG O S s i
FRDOBINEERD 5k nn 2 L) RENZK
Q14 HBE T 721 10°~10° CFU FEE D B
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PG SN T05 ™, FIPEIC, F /a0

HNFEBUZIT AUC 23 B8 55 Z & 6 ot
5ZEm5 200944 HISAHIZ B W THI 7212
KR X N7 LVFX OHi & - FETd % 500 mgx
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B BHIES 5 Z L AUR S, WRIEOA AR
WgsEDEEZ LN,

LVFX I HAMICIAS v e, < OFETHE
I EROFOMmARIAHNE M TE D, LVEX
12 & B Legionella i DHE T, &A% W
TIRIED AR TH B, BERIRTIE, LVEX RS
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v 74 FRPUEHEICHR L GRR A IZHE
WA RB URHEREECTF S5 Z e Ao nTn
589 RIFTHBINTOBEDRBZOF DA TS
%%, LVFX 500 mg DFFARN i e G- 4t
AUC 73483 ug-h/ml TH 2 DIZxf L, KRG
D7 T 47. 9ug~h/m1'4)(‘:ﬁ;%%éﬁ%%ﬁﬁmﬁ1¢%
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e, ROAN & B kER & BE AR
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gionellafiligs DEFEIZF61F 5 LVFX 500mgXx1/H
RGO EZ RS T2 8D EEZ bhiz,
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Therapeutic efficacy of levofloxacin against a model of replicable
Legionella pneumophila lung infection in DBA/2 mice

Yosumort Kasamvoro®, Yuicar Kurosaka, YUukie Karise",
Saort Uovama?, Karsuko Fusikawa, Kenst NamBa®, TsuyosHr Otant”
and Ke1zo YaMAaGUcHT®
Y Daiichi Sankyo Co. Ltd., Biological Research Laboratories IV
? Daiichi Sankyo Pharma Development, USA
*) Depertment of Microbiology and Infectious Disease,

Toho University School of Medicine

The in vitro and in vivo antibacterial activities of levofloxacin (LVFX), a quinolone antibacterial,
against clinically isolated Legionella pneumophila were investigated in comparison with those of existing
antimicrobial agents approved for legionnaires disease.

The minimum inhibitory concentrations (MICs) of the agents against 42 strains of L. pneumophila
isolated in Japan were determined using agar dilution methods with buffered starch yeast extract agar.
MIC,, of LVFX was 0.03 ug/ml and this activity was similar to ciprofloxacin and pazufloxacin, and
higher than telithromycin and minocycline.

Therapeutic efficacy of LVFX was studied against a pneumonia model induced by intranasal of L.
pneumophila strain suzuki serogoup 1 in DBA/2 mice. Therapeutic doses in mice were selected that
would closely match human exposure profile, area under the concentration-time curve (AUC) for a
human oral dose of LVFX at 500 mg once a day. LVFX decreased significantly the bacterial burden in the
lungs from the next day of commencing treatment.

These results, including in vitro antibacterial activity against clinical isolates and therapeutic effi-
cacy of a humanized dosing regimen, provide good evidence to support the use of LVFX at 500 mg once
a day for treating patient with legionnaires disease.
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