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Levofloxacin (LVFX) O ZHEIIEICHN T2 H8HEOFMEHWE LT, ~7 AEEETFTVEH
WCITHI RO FEZERW DOV LD TH L MKW I 5 LVFX O FIHET 2179 £ & I,
WP S I AE 12009 5 LVFX 1 [ 200 mg, 1 H 2 \%5-0A Ao W CRERSEM L 72,

1) IR =) VIR RERE B L O = ) VRS RERE M o < v 2 i iE €
VEHWWT, LVFX Ol £ERW I3 2 N FOME 2170 720 £ DR, AUC/MIC & iBHBAR &
DI BIFRMEDED S, WTFROKIZBW TS 50% HFER %2 ZK T 5 720245 % AUC/MIC
fEIZR 20 THo7ze F72, YT AETNIIBIT AR E D &1C, BRIZBITS LVFX @ 1[5 100
mg, 1 H3MEE 13 200mg, 1 H 2 E#H5I12DoWT, 20 AUC »SHB IRz~ 7 A EERZIRE
ELTHMM AR - MR LRR, fiE TR0 2BRMRESIFETE 2wk (MIC=2 ug/mL)
Wxt LT BEITAMNE AR R T TR AVRIE S 7z,

2002

2)  FEERIMRES: Fi4 ORI H N 5 IR 23 R YLE B E 24 BIIZXF L C 1181 200 mg, 1 H 2 [,
5~12 HRREIO#H S Lo 1BICBWCERO - 2 HHLUKE 1 H 1 H# 5128 E, 16Tl 230
727205 HEWCHEGA2K T L5000, BIRFIEIZOWTIZI NS OER D SO0 TR & H <

N7z

Key words: levofloxacin, MifcEkil, 77 —~a5 4+ 327 2, Hli%k

KRERYE S X OBATT R EIERAT A F T4 V58
ENBXHIZ, FRIZB VT levofloxacin (LVFX) 1310k
TBYEIRIE & L CHRERMM Z 5O Twd, ko &9
Kza—F /0 REOEMRMEZEL LT, 11 500 mg,
1H 1 #5297 2 TR 7225, BZOLHAATIR
#5872 300 mg Pl b & L72&a T, HEkERz %2 ]
DICEWER MBI 2 ) ® 5 2 e3Pl E b, —7,
HAREMNIZBWT, M bOFE L -5 7 5 A RHEL~ s
T A FRIEIID D > TLVFX PSRRI b &b 72 Wk 23
AR YIE OB HL I 2 B E o 5 720121, 11
100 mg, 1 H 3 MOk DOEENFLEEFRFT T LLE
BHbHEEZONSL, £ Thhvbiug, BfEZETOELN
T 5 EH S TSI LT Haw i c& 3
P55 LCLVFX 1108 200mg, 1H 2 H#%5-0 AUC/
MIC %485 & L 72 0&Ge T 7V % H v 72 LB 2175 &
EHIT, BRTOFAMICOWTEMLTALIEE LT,

I. M8 & A&

1. <Y AEGE TV & 723

1) AR

LVFX (34— SR E T3 & © 405 825K 2 0
v, 0.5% CMC (Sodium carboxylmethyl cellulose: ¥
YL S (FE) L O E OREEICHRR

L7

2) fERTHK

WitkE, LVFX &Mt cEsShx=2 ) Vil
% Wi % Ek W (penicillin-resistant Streptococcus
pneumoniae; PRSP) 033806 kkE L U= V&=
TR 92k (penicillin—susceptible S. pneumoniae;
PSSP) 033201 %% H 720 TN SRR T % I/
BHEMIEEE (MIC) &, ZhZFN 128 X 0°0.8ug/
mL Z 7R L7z MIC O #5213 FEARMIZ H AL a2
ST D IER AN HE U TH o 7225, AMEHC
BOTIBEORVIEIFNRI A= 25T 5720
MIC 1 D 3EHIHE % MiA < e L (0.2 ug/mL % &),
WHEAEM SN LHEO R RMEE TRD 72,

3) M JERWME~ 7 AJRILAE € 7 )V

< 7 A& CBA/JNCrj O #EtE, 5 iy (HAF v —v
A s Yon—) BRI L 726 BifkIE Todd Hewitt broth
(Difco) TH;#8 L, PRSP 033806 ¥kiZ 3% mucin (Difco)
12, PSSP 033201 BRIZD\WTid 0.03M Y > AR ik
W L TR E Lc, ShEd <y ZABEBENICH
10°CFU/mouse # /4 % & & 12 & b Bl i € 7 v % 1k
B 7, EBRBWOMEHICEL T, 5 BEEHFEERE)
W Z B & O KR % 0 72 RBETNC L7208 > T -

* B U B AR B 577
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Table 1. Doses regimens for theraputic trials in mouse models of septicemia with Streptococcus pneumoniae
Regimen Regimen
Organism Organism
(Exp.no.) ( nf;;g) times intg;val (Exp.no.) ( I:;/slfg) x times int(e}gval
PRSP 033806 30 1 PSSP 033201 40 X 1
(Exp. 1) 60 1 (Exp. 4) 60 o 1
90 1 80 X 1
30 3 1 40 X 2 4
30 3 2 120 X 1
120 1 30 X 4 2
60 2 4 40 X 3 4
control 60 X 2 4
160 X 1
PRSP 033806 40 1 80 X 2 6
(Exp-2) 60 1 control
120 1
30 4 2 PSSP 033201 20 X 1
30 4 4 (Exp.5) 40 x 1
40 3 4 50 X 1
40 3 6 60 X 1
60 2 4 30 X 2 2
60 2 8 80 X 1
control 20 x 4 2
40 X 2 4
PRSP 033806 20 1 40 X 2 8
(Exp. 3) 40 1 30 x 3 2
50 1 100 X 1
80 1 50 X 2 6
40 2 4 120 X 1
40 2 8 30 X 4 2
100 1 40 X 3 4
50 2 6 60 X 2 4
150 1 60 X 2 8
control 150 X 1
control
(n=10)
720 LVFX % 20, 60, %7:1% 150 mg/kg HEIFRI 15 L,

4) AR

HHABR TR Y 2 i 820 5 LVFX % #%4% 5-& 20
~160 mg/kg, Hilol~4 55ETRO¥ES L (Table 1),
gt 7T HHICBT 5 18 10 IEO ALK (Survival %)
WA ROIEE LRI L7,

5)  ARNE)ERER

WHEINS A — 7 HH O ORNEIEERERZ PRSP
033806 Mg~ 7 A % F W TAT - 720 &3 2 BEfI #4212

5% 025, 05, 1, 2, 4, 6, BX U8 OFEHM
HHEE (n=8) b El22-T Y )S— AV FEFL
NI A=y 2HN L, ZRHERBRIECB 2855 Bkt
24 M E CoOMmPREHREEZ I L— L7 4B,
28T A — 5 ORI BHREARAT - AWy W ST
7 F PSAG-CP (7T A A5 1 7) ZHWTITo 70

6) IREENE

I3 AR 1 HPLC I X Dl L7 (Em R
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#0.02 ug/mL) o BRI % EAHHNE » Z 2 (OASIS™
HLB FAH#0 1 96 well 7 L — b: Waters) THiALEL L
721, Waters2690 £t YL — ¥ 3 ¥ £V 2 — ),
Symmetry C18 7— V) v ¥ # 5 A (3.5 um, 4.6x100
mm), Sentry #'— F# J A (5 um, 3.9x20 mm) , Waters
474 A% v = v FEGERIE, BLXUI L =7 4 2010
Jrzux s 74 =<4 —Yx— (Ll Waters) %
M v, # 8 : THF/0.5% KH,PO, (pH 2.9) =6/94,
Jitf: 1.0 mL/min, #» T ARE: 40C, B E: 300
nm, BB E: 500 nm, FAE: 20 uL O 54Tl E
L7z

VIR VL)

~ 7 AW ILE € 7V & H W 72 LVFX @ 38 ) 2 1 Hea)
1, SHHE - BB L EREEEY Zo%k5 3B
FRIEIFNT A= L OBRERITTHZ L TITo 72,
FHE - HEICBI 5380585 X —% {AUC/MIC,
Peak/MIC, 3 & OF Time above MIC (T>MIC)} 2D
WTIE, #HOMPEEYI2L—Ya VERED &I
B L7 BEDFST A =5 LHFEDE L OHEICD
WL, FHIFNT A —FlE XS, EEERE (k
) 2 YWZE > THHABFOREEZ 7oy ML,
ZOMEEHEWICHERT 5 & L b IZ Sigmoid—Emax
ETFNTORERY ZRD2,

8) EHEICBIT B AMMEOHEE

LVFX O iR w2 B 5 0l KRN EGHE 20 5 4
BHEIZOWTIX, ¥ AEFIVTORIAMEIRERZE D
CACHERE LTze TERDEEMENPES-3:TH S 1 0] 100 mg,
1H 3MH (100mgtid) & 1[H200mg, 1 H 2 [H (200
mg bid) IZBIFSAUC % L2, EEEDO MIC °
0.25, 0.5, 1 3 X ¥ 2 ug/mL DA 122\ T AUC/MIC
2R L7 ShE~Y 2MMEETIVTHES N
Sigmoid—-Emax € 7 VA2 H Tidwd, AriEodgiE L
LTI Y AEF VBT LAGEEZRD, B, AUC
EIZ DWW TIZEING T AHERR BRI BT 2 MR EHER
7—% (100 mg 3 & 0F 200 mg HEFEOHKS) % Hwv
TAUCw & LTHEH L,

2. FERRMBGET

2000 4F 10 A 2> 5 2001 4 8 A £ TOMIZ, JIEFER
KPR ZF N DO EMAL R &2 23 L 72 24 % O IR 2R 1&
Yo BE RIS, LVFX 2 1[0 200mg, 1 H 2 [
ERIRZD R & MRET L7z RIS AR R0 A 21~76 1%, P34
52.7i% T, MEMIZHEM 124, K124 TH 5. &S
FE T B 30, Mgk 1B, BEREXKOR
PGB 6 B, £ DM @VENIEE + T Al &G 14
BT, Wb OME & ok - g LR, RN A
NG o 72ERIZ11BITH o720 THHDEFIC
LVFX % 181 200 mg, 1 H 2 [8 % 814 & &Ik ¢ 5~12
HE$5 L7z 72720, 1BICT2HHICERORZ DD
S lzlzd, REFMIZOWTIE3~7 HH% 16 200 mg

T1H1ME L7
. #& B

1.~ v AWIAEE 7V

Fig. 1 \CKIIE8F5 2 — & LiFa R (%) &
OMBEZR L7z 70y MIBHEBHORME, EHPB
X O3 Sigmoid—Emax & 7V T 0 [l ih i & B bk
TENR LT F72, KHkRB L Ok E bR
DEFHMBE~NODH TIEE Y OFEL LTr 2R L7
Fig. 1a RSN 5 X912, Wi #EREkO < 7 2 Bl
JEE T IIZBT 5 LVFX O K HEWBEORM (Fa v )
BRkEZ S ERL, WINOkIZBWTH AUC/MIC

100
80

60 |

Survival (%)

40 +

20 +

AUC/MIC

100 -

80

60

40

Survival (%)

0:053

20 - ©+0: 064

0 @ WaVal 1 1 ]
0 5 10 15

Peak/MIC

Survival (%)

T>MIC

Fig. 1. Relationship between pharmacodynamic parame-
ters and survival (%, n=10) in mouse models of
septicemia with Streptococcus pneumoniae (a: AUC/
MIC, b: Peak/MIC, c: T>MIC).

Lines indicate the regression curve of the Sigmoid-
Emax model.

Closed circle and solid line: PRSP 033806, open circle
and broken line; PSSP 033201.
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EIZAEAERE ORI BRI 2RO b7z (°>0.7),
Peak/MIC (Fig.1b) 3 & 0" T>MIC (Fig.1¢) 12D
WTHTHROGHIEBBLRAMFAETH 57205, s
5 A =& OEYRIIRAND 7 4 v T 14 ¥ 7 OELIIHKM T
#7220, Peak/MIC (235 TiX PSSP 033201 % T, T
>MIC 12 8T i PRSP 033806 4 T Z 1L 2 1B 72
M ZRENT (1°<0.6), MHkDOWHI%Z & DR R
TIXAUC/MIC A d » & b RAF M Z R L7z, ML
LRSS, KRIKIMAEE T VIZBIT 5 LVFX O i #E
R EFHET HI/E L LTIE, AUC/MICEAD S - &
bEHTHLEEZ LN,

kB, REFNVIIBWTELEE 0% OERRE 15
% 720 2% 7 AUC/MIC i % 8] Ja & (181 X %
Table 2 HIFMIIRT) 2SR L7KER, M RERBK,
MHkZEHDOEZEEOVTNOLEIIBNTHBLZ
20 TH 72 (Table 2),

ERRIZ BT 5 LVFX ONili S ER N & GIE 15t 3 5 168
WFEHEREDO O EDODRAE LT, <7 ZAWIMIEE T IVIZ
BT 2z 72T 247 5 720 & 2B 5 LVFX
® 100 mg t.i.d. & 200 mg b.id. OG5 HEIZOWT, Z
O AUC RS & F EF 4 MIC (0.25~2.0 ug/mL) 1
x4 %5 AUC/MIC 25 L, Zhz~w 2 MIE € 7
VTSN EREBICH TXD Ty AAEFHE KD,
HREDOTEEL L7z (Table 8). ZO#5E, 100 mg t.i.
d. 128 W TiE, MIC #°0.5 ug/mL UL F T 96% L E®
HEHEEZRTLOD, MIC O EF I EWAFERIZKT
L, 1ug/mL Ti%60.6%, 2ug/mL TIiX7.3% & K&
AT L7z0 —7, 200 mg b.id. I2BWTid MIC 7251
ug/mL OB LT 93% DL LoBEWAELEFZRL,
2ug/mLIZBWTH 5B 41.0% OEFRITFER S Nz,
U ED#ERDS, MIC OVWEKICBWTIZWTho
BHHRIIBCTHBEWERESFEE NS 72085
TOHRBNREOZIIMETIZZ WA, MIC H3E VH
BV CTREGEMTOREDOEIEHE L LD, 100
mg tid. TETALRIERMREZHEONL VRIS LT
b 200 mg b.i.d. TIHAMEEZRTREEAVRIE S N7z,

2. [RIR TOFHl

Table 2. AUC/MIC required for 50% survival in mouse models
of septicemia with Streptococcus pneumoniae

Organism AUC/MIC*
PRSP 033806 18.3
PSSP 033201 20.3

Total 19.2

“Estimated with the regression curve of the Sigmoid—Emax
model.
(Y: survival%, X: AUC/MIC)
PRSP 033806: Y =100 x X**"/(18. 3447 + X**)
PSSP 033201: Y =100 X X*™"/(20. 316" + X*™)
Total: Y =100 X X**%/(19. 166" + X"**)

Table 3. Prediction of therapeutic efficacy of levofloxacin
against Streptococcus pneumoniae infection

100 mg t.i.d. 200 mg b.i.d.
MIC
(ug/mL) AUC/MIC Survival(%) AUC/MIC Survival (%)

in human*  in mice** in human in mice
2.0 10.6 7.3 17.6 41.0
1.0 21.2 60.6 35.2 93.2
0.5 42.4 96.8 70.5 99.6
0.25 84.8 99.8 140.9 100.0

“Calculated with the serum concentration of levofloxacin in a
Phase-I clinical trial (100 mg and 200 mg single oral dose).

" Antimicrobial efficacy is shown as the survival (%) of mice
determined with Sigmoid-Emax model. (Table 1)

LVFX 200 mg b.i.d. ORISR % MR EEDE
i, YRR, IRGRE S W4, AT, 3 G-I & & b1 Table
4I2F LD TR L, &24EMD D BLIREZEOH S A
o2 bDIF11HIT, Z20H) b A Y7 VI VTR
boltd% < (64, BEBEEELETL), K THi%kEk
W @, H) Thoso 16 GEGI23) T2 HHIHK
WORZNBH o725, 1H200mg T1 H#HEGHEZ 1
PN L7z 2 ARBBIRIETRETH o 7272, 1 H 11
W LCEE T H oG 25T Lz, $72, o1
Bl GiERI6) 13, 5 3 HHE» LAY, 5 HH
WIS ED O TR Z# T L2, S
pneumoniae (2 & % MEVESAE LR OEGIE T IHE & 4
Wr L2 DA OEERGIZLEE SN dh ol T
VA DERNIZ, T 5~12 H® LVFX 200 mg b.i.d.
ZEIEM 2 MM T & 720 24 BICTORRRR R, Al
DO EBIR IR DIEBI & d TEBITHR & HIkr Sz,

Im. = =

Zeld], FEBEMMGET & LT~ ABUMIEE TV &2 W T
PRSP 033806 ¥ B X PSSP 033201 #k (2 *f 3 %
LVFX OIRHRIR & A3 585 X — 5 L OB#IZD
WTHE L2/ R, wIhokbkicBw T AUC/MIC
fEIZEFRRD R L B2 EZ R L7z, ¥/ 0 3iZon
Tix, AUC/MIC A3 %)k & B DB W HET) 58 F
A—=FTHAHILPWEINTEY>, SHOEHED
CNICERTE2DDOTHo7. T2, <7 AMUIEE T
VTORME D L IR ®IZBIT 5 LVFX O H %)%
DWW CHERE L7245 R, HHI2 MIC OB WHARIZB W T
200 mg b.i.d. DA 100 mg tid. I[ZHARTEN G
MEEMHFETE L I LARBEEI NIz, 200 mg b.id ©
BRIV TCiXinvitro ¥ 32— a JIZBWVWTH
FRRZEREAME 5N THE DY, WHEGERICBE T 54 1.3
oS R0 (AUCKTH 171 2, ELEHO
MIC {2 & > T B WA R O =R ITO A3 5 W HE
MERTODEEZ D, SHOHETHIMEDIREL L
THWZHRHE (=7 ZAAEE) LR TOBBERIRO
THEAZ DWW THEB B CHREICHRET 5 2 &3 L v,
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i 9% R 1269 % D MICyo 7% 1.56 ug/mL" T & %Kik
TIZBWT 100 mg t.id. TRIFZEBEHREFEOPEON
TWwWbZeh»b, %< LB AUC/MIC 2% 20 Hi #
(Table 2 H 100 mgx3 [Al, MIC=1ug/mL ¥ X 0200
mgx2 [, MIC=2ug/mL) 2SHEM I N5 5M8E, Thb
HY 7 AEGE TV T 50% Wik O LRI IND
FHCBCTHKRTOREIHETCE 20 LifEE S
N7z TOMEIZOWTIE, in vitro EFNVOYH L0
~ 7 AR &G 7V GREIEIHIT)PIZBWTH
SRR E 1FIZFE B E (AUC/MIC=20~40) 7%5%#k
HEINTwB I L, T2, BRSBTS liRIRN &S
FELZR L CTRWIRHE AR % HIfF T & 5 AUC/MIC fii A3
ThFuF u st LT30DLETHLY LGS
NTWBILhENnD, HLREDOERENE - Z4M%ED
OMHTH 5B LEZ HNTz O EIR BN 2R RO
MICy i 13 1 ug/mL E#E SN THE Y, £ D%
ERI AR ICA L Cld 72 B 100 mg tid. T4 2 EFERD R
PHIRETEL 00, SHRENMOEEINL L) FHw
MIC O BHEANDOIIE, B 5 I PELIH o B2 5
200mg bid. LV o7z X ) HWILPREZ ERTE
BHEoOTHHSEEI NS,

4rHl, LVFX 200 mg b.i.d. O EHEGE T O iR
BRIRZ S Ty ISR L 7225, 11§ Tl %8 28
WAL ENERE, RRWEOREVIHEATE TN
BOLEZLND, 11BIOREFEO LTI, dod
BIKRD D M RIRBE DML 3B DA S 7295, wWTh
b BIFREREDE SN T WD, b AMIRERE LA
DA VTNV U YFHER Moraxella catarrhalis & \>o
7oA OIE2E E B EE T, 49 L 3 200mg  baid.
THRLTHRMPRRIMFHETE D, LrL, INSOHFK
DRFRO= 2 —F /7 v v REMEALPBEINLIET
W&, X BRI ERE L CE oML EE S 5%

NHBEEEZ b b, D EOK#EIE LVFX 200 mg b.i.
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Basic and clinical studies on the usefulness of levofloxacin in respiratory infections

Yoshihito Niki”, Youichi Murakami® and Toshiharu Matsusima”

Y Division of Respiratory Disease, Department of Medicine, Kawasaki Medical School,
577 Matsushima, Kurashiki, Okayama, Japan

?New Product Research Laboratories I, Daiichi Pharmaceutical Co., Ltd

We evaluated the wusefulness of levofloxacin (LVFX)in respiratory tract infections. The
pharmacodynamics of LVFX for Pneumococcus, one of the major causes of community—acquired pneumonia,
were analyzed using a mouse model. We also studied the clinical usefulness of LVFX (200 mg twice daily)
in patients with respiratory infections.

1) Pharmacodynamic study: Pharmacodynamics were analyzed in a mouse model of Streptococcus
pneumoniae sepsis. We used penicillin—resistant S. pneumoniae and penicillin—susceptible S. pneumoniae.
A good correlation was observed between AUIC (AUC/MIC) and therapeutic effect with the AUIC for 50
% survival being about 20 in both strains. Based on these results, we estimated the usefulness of LVFX
(100 mg three times daily or 200 mg twice daily) and compared the 2 doses. We found that 200 mg twice
daily would be clinically effective for the pathogen but that 100 mg 3 times daily did not have an adequate
effect (MIC=2 ug/mL).

2) Clinical study: An oral dose of 200 mg of LVFX twice daily was administered to 24 patients with
respiratory infections for 5-12 days. In one patient, the dose was decreased to once daily from day 2 of
administration due to abdominal pain and 1 patient was withdrawn on day 5 due to vomiting. Treatment

with LVFX at 200 mg twice daily was considered clinically effective in all 24 patients, including the above
2.



