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Streptococcus pneumoniae & Haemophilus influenzae (2 X 5 < 7 AR A IEKGLE TV

\ZxF 3 5% cefditoren pivoxil ® iHHER)F

AL - mH AE K B - AR - Rk M - R R
IR B bR A AL A A T TE T

&1

CER 1547 A 11 HA) - PR 154 9 H 5 HA2H)

Streptococcus pneumoniae & Haemophilus influenzae |2 X 5~ 7 ANREEEET NV EREL,
cefditoren pivoxil (CDTR-PI) D{&##R & cefcapene pivoxil (CFPN-PI), cefpodoxime proxetil
(CPDX-PR) , amoxicillin (AMPC) , amoxicillin/clavulanic acid (AMPC/CVA) B X 1" levofloxacin
(LVFX) O ia# w3 % i L 72, CDTR-PI i, penicillin [&521: S. pneumoniae (PSSP) & § -lactamase
JEEA ABPC THE H.  influenzae (BLNAR) 12X ARABRGETNVISH L, 5B WITHERRIR
R L7 MEFNVIZBIT S PSSP 12X % CDTR-PI @& #HR F 3BT f-lactam &3k & M T
HY, LVFX IZHRTED? - 72 BLNAR 239 % CDTR-PI O iE# AR i1d LVFX & iR L T A -
7273, MOFEO f-lactam RIIZHRTRHFL L TH Y, CPDX-PR B L W AMPC ICHARTHED - 72,
PSSP & ABPC & H. influenzae |2 & AiREEGE 7V TlE, PSSP 249 %5 CDTR-PI DR#R)
RO 7 2 2 RFEOZNEFETH ) LVFXIZI XA EICE 2 > 72 ABPC &% % H.
influenzae \Z%3 %A CDTR-PI OEHIRE, ML 7 = 2RI RFEL ETH - 7225, LVFX
X DA 72, CDTR-PI i S. pneumoniae & H. influenzae |2 & HREEGEET VI LT, WEE
IZ%§ % CDTR D5V in vitro HLW T &2 KL L, HEIEEO LN TH 5 & /37 ¥ 2D L WIBHER)
RERTIEDS, MR X 2 BEOE G OB D & W IR S EGYE DGR ICEH 2 IRETH 5 2
EAVRIEE NIz,
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W, <7 ARG TI

Haemophilus influenzae 33 X UF Streptococcus pneumo-
niae &, THIMFREREAGEICBIT 2 FERERETH 517,
INLOWITHMEREO AL ST, MEMHEELD 5 IZ
Moraxella catarrhalis 72 & & OBRRLR L LTRIBE 1

L25EDH DY HERBIO LR TY, H. influenzae & S.

pneumoniae D FFFRHFTOEI G, WERICIVEPRL 2
2%, S. pneumoniae & M. catarrhalis O [EFRRHFRIZ KN
TEL, 42~19% L HmESIN TV DY,

Cefditoren pivoxil (CDTR-PI) ®ifithk T % cefditoren
(CDTR) &, 77 2Wthd L U7 T ABMAEREICH LIRL W
VLW AR Vv E ALY, ¥ICH influenzae B £ U'S.
pneumoniae (X T HPLH I BEN TV 559, FTIZbh
b, p-lactamase FEFEA ampicillin i1 H. influenzae
(BLNAR) 2%9 % CDTR # £ U° CDTR-PI @ in  vitro
X Win vivo FLWIEEIZDOWTHES L, CDTR @ BLNAR 2
X9 BNz in vitro PUE 1A% in vivo (ZB1T B HEHRIFIC
A Sy (- S Bl

Aelal, BRRIEBIY 258 % H. influenzae & S. pneumoniae
TR & 2 BRI RAYE O H# 2 E L, CDTR ®
WK 2N 72 in vitro PUH J1 0% in vivo 12 BT 5

CDTR-PIL DIEHM RIS N 02 W HNITT 5720,
H. influenzae & S. pneumoniae |2 & %~ 7 ARG BT
TINEREEL, RET VT 5 CDTR-PI O # 404 % il
FEIPURSE & R L 72
I. ME&LUEE

1. Rk

MIFFEFTRAFE STV 5 S. pneumoniae MSC—178
B LU H. influenzae TH-1611 3 & UF TH-1562 % i [
L7z S. pneumoniae MSC-178 i penicillin G (PCG)
@ MIC (0.016 ug/mL) %> 5 PCG &% S. pneumoniae
(PSSP) THh b Z L xil L7, £72, H influenzae
TH-1611 8 X " TH-1562 {IZ2oW T, = tat 7 4
I X B f-lactamase A DA B X U penicillin—
binding protein (PBP) 38 # I— F¥ % #fnT (fts] #
B) o7 3 BREY RSSO FEOICHE T TR L,
FNEN ABPC BB L U'BLNAR TH 52 & %
MR L 720

7B, GHHW7:S. pneumoniae MSC-178 124}
% CDTR, cefcapene (CFPN), cefpodoxime (CPDX),

amoxicillin (AMPC), amoxicillin/clavulanic acid

A 2 11U vl s A 1X i B BT 760
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(AMPC/CVA) $ & U°LVFX ®» MIC i3 %1271 0.008,
0.008, 0.031, 0.031, 0.031 3B & I 1ug/mL Th - 7=
H. influenzae TH-1611 {Zx55 5% _L5id 6 3EH| 0 MIC i
FhEh 0.031, 0.031, 0.063, 0.25, 0.25 B L U 0.031
ug/mL TH Y, H. influenzae TH-1562 \Zx}9 % MIC
I$ENZF10.063, 0.25, 0.5, 1, 1B X 070.016 ug/mL
ThHo7

2. WBRPUR S

CDTR-PI (Lot No. CFTH 1090, 100 mg JJfifi/$¢,
R SE1L) |, cefecapene pivoxil (CFPN-PI; Lot No.
3052, 100 mg Jifili/$E, IGFEF#BEHRA LK), cefpo-
doxime proxetil (CPDX-PR; Lot No. ME 033, 100 mg
Jifiti/ge, =3tk &tk), CVA/AMPC (Lot No. C 2283
D, CVA 125 mg Jiffi - AMPC 250 mg JJfili/$g, 75
7V AIAY 74 Y HA&H), AMPC (250 mg /)
fifi/$€, Lot No. 2610, B TEMKAZHL) BLU
LVFX (Lot No. HY 131, 100 mg Jififfi/$¢, #5—Hi3Epk
Kath) 2fiH L7

3. fHEW

ICRA~Y A, 4Him, HME (HKFvy—L A - YN
— MRt A 1B TICCTHE L. 2BRILES L
T, MALOHEFVICHE LTI 4 HIB L ORI H I
cyclophosphamide (Sigma) % 200 mg/kg B N 5-
LSRIEAKT 2 &k L 72,

4. MiRETIVOMER

5% BBLARIMEN brain heart infusion agar (BHIA,
Difco) 2345l & 27> S. pneumoniae MSC—178 % brain
heart infusion broth (BHIB, Difco) (23, 37T
THTRE A8 U 7zo Bia8k, ¥ BHIB \HM LR
660 nm T O WA 0.8 127 % F T 37C THUIRFH
¥4 U720 H. influenzae TH-1611 3 X UF TH-1562 i&
5% BB 2 2 L — b BHIA ICH S €720 0
% BHIB |Z/# L, & 660 nm TOWIGEEAHY 0.7 &
BBE)ICHBERE L, COXHICLTHMB LS.
pneumoniae MSC-178 Wik & H. influenzae TH-
1611 7213 TH-1562 D Wz FREG L 72 b D&%
Fili & L 72 Pentobarbital sodium (somnopentyl®,
Schering—Plough Animal Health) #%%5-12 X % #E: T C,
< AN RN A 30 uL MRS 5 2 LT X
DIEGe R B S 272,

5. HBEAT V2 —B X OHEBERE

WEBRPIH S E 05% A F L — 2 ZEE L, R
%3, 20, 24 3 XU 28 BEMRDFEF 4 M5 L 720
B, KROS5 2 1%, CDTR-PI ® S. pneumoniae
MSC-178 2k 3 2GR R & 2L 12, FRIRIRG =T
wE L $§%bH, CDTR-PI, CFPN-PI, CPDX-
PR B X O'LVFX IZ[H—# 52 (6.25 mg/kg), AMPC
$ X U AMPC/CVA iZ CDTR-PI ® 2.5 f & (15.6 mg/
kg) # 1Mok =EE Lz,

Y48 R ARIC T A0 A RIS E L, 1.8
mL QM A ORI Thik T Y A — Mk
L7 COMIAET A — MEHIIBIT 5 THEOA R
ZWEL, 7= & ENZNFHME L RERE (log
CFU/lung+SD) 7~ L7z, S. pneumoniae ® ZEIEEHhIZ
130.25 ug/mL @ norfloxacin (NFLX, Lot No. 18 F 6428,
1,000 ug Jiii/mg, Sigma) A 5% M Biskiin BHIA
%, H. influenzae DERK;HIZIT 5 ug/mL @ vanco-
mycin (VCM, Lot No. 57 H 0894, 1,079 ug Jiffi/mg,
Sigma) & 5% &Mkl isovitalex—enrichment il
Faal—FBHIAZH\W/, 2B, REBICLZ4
B OB R 2x10)CFU/lung Td - 72

6. T — 5T

WAl FIIRNT ZIER) 7 — & T 2 A 7 & (SAS) %Al
ML, PRSI GRS T 2 KPR R 5RO iiE
Steel DL HILEME %, A IAREF L DK Steel-
Dwass D% H HBHE 2175 72,

I &

1. PSSP & BLNAR IZX 5RE
CDTR-PI DiEHR) A

S. pneumoniae MSC-178 (PSSP) & H. influenzae
TH-1562 (BLNAR) 12 X 2R G EEETVICHT S
CDTR-PI ® i # s % (0.39~25 mg/kg) % Mat L 7z
(Fig. Do ZOKER, WFNORMIIH L TH IG5 mK
FERNTINAE R R WA S 720 G 48 RIS BT
LU BEIER GHED S, pneumoniae MSC-178 B L T
H. influenzae TH-1562 OlfiNA R L, £hEh 7.67
£0.51 BLU6.00+0.45 TH -7 (Fig. 1) « CDTR-PI

BeETIVITHT B

OH. influenzae TH-1562 (BLNAR)
M S. pneumoniae MSC-178 (PSSP)

Log CFU/lung
(921

Control 0.39 1.56 6.25 25
Cefditoren pivoxil (mg/kg)

Fig. 1.
model by penicillin—sensitive Streptococcus pneumo-
niae (S. pneumonice MSC-178) and f-lactamase—
negative ampicillin—resistant Haemophilus influenzae
(H. influenzae TH-1562).

Mice underwent four oral administrations (0.39~25
mg/kg) at 3, 20, 24 and 28 h postinfection, then were
sacrificed at 48 h postinfection and bacterial titers in
the lungs counted as detailed in the text.

*P<0.05

Cefditoren pivoxil efficacy in a mouse pneumonia
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®0.39 B LU 1.56 mg/kg X 5-HEIZBIT 5 S. pneumo-
niae MSC-178 ONiNA R Z 21 6.46£0.88 &
3.18+0.93 TH V), 6258 & 25 mg/kg 5 T
BTN HRHBALL N TH - 7% —7, H. influenzae
TH-1562 OfiNA R IZ N ZN 551046, 4.61=*
0.77, 3.89+0.81 8 £ 1¥3.42+033 CTH v (Fig. 1),
A R BUI B BR AL £ Tl L e 2o 7285, Bt
WP GBI HNA R (P<0.05) ISR D Sh
720

2. PSSP & BLNAR (2 X B RAEGEFVIINT S
FAEAE T THUR S DTG HERN R

LW IR G HICB T 2 K480 [ % 0 S.
pneumoniae MSC-178 3 X U H. influenzae TH-1562
OMNARBIZZFN 2N 763203238 L 76.47+0.60
ThHh-72DIZ% L, CDTR-PI#%5# (6.25 mg/kg) O
FiNA W 1L, S. pneumoniae MSC—178 THRHIFR L
F, H. influenzae TH-1562 T 3.69=0.85 T& - 7= (Fig.
2; A). —7%, CFPN-PI(6.25 mg/kg), CPDX-PR(6.25
mg/kg) B L O LVFX (6.25 mg/kg) %5 B oMl 4:
WX, S. pneumoniae MSC-178 TENZFIL2.79+
091, MHMWALU T B X 15660081 TH v, H.
influenzae TH-1562 TIZZN <N 4.86+0.64, 515+
0.66 3L182.34+0.11 ThH o720 T7%DH S. pneumo-
MSC-178 (2319 %5 CDTR-PI DG RhF I3z

niae

[ (A) OH. influenzae TH-1562 (BLNAR)
M S. pneumoniae MSC-178 (PSSP)
##

Log CFU/lung
P W R O - ™ ©

Control CDTR-PI CFPN-PI CPDX-PR LVFX

Ot 722 EMETHY, LVFX ITHRERE (P
0.01) 2% <, H.influenzae TH-1562 |23 %5 CDTR-
PI ® iE#ERI R 11X CPDX-PR IZIEXAHE (P<0.05) I
Firo 7278, LVFX O RIC RS 2 L 7 (P<
0.05) Z&H» o7z (Fig. 2; Ao

EHIT, HOANRZ D) YREDBRAR L LB L 7
(Fig. 2; B)o LRI GREIC BT 2 ke 48 g2 D
S. pneumoniae MSC-178 33 X ' H. influenzae TH-
1562 OINAEEIL, €L 7.48+0.75 B LU 6.16
£0.32 TH-72DIZx L, CDTR-PI 5% (6.25 mg/
kg) DMMNAREIL, S. preumoniae MSC-178 THi
MRFLLT, H. influenzae TH-1562 T 4.13+0.54 T
-7z (Fig. 2; B)o —7#, AMPC/CVA (15.6/15.6 mg/
kg) B LU AMPC #% 5.8 (15.6 mg/kg) DA R
&, S. pneumoniae MSC-178 TZNh<h 2.62+0.35
BIOMHBBALLFTH Y, H. influenzae TH-1562 T
FZENZN 499042 B L U85.26£051 Tho72e §
bH, S. pneumoniae MSC-178 IZ%43 %5 CDTR-PI
DEFEFRIL AMPC/CVA B L ' AMPC L HI%ETH D,
H. influenzae TH-1562 |23 % CDTR-PI O iRFER R
(¥ AMPC IZHB L THRE (P<0.05) IZFih -7

3. PSSP & ABPC &%V H. influenzae |2 & 5iRE
J&GLE TN S B A HERE LIPS DR IEAD R

PUR BRI G-I B 1) % &Y 48 IRF I T2 D S. pneumo-

[ (B) OH. influenzae TH-1562 (BLNAR)
M S. pneumoniae MSC-178 (PSSP)

Log CFU/lung
MW oA O 1 ©

CDTR-PI AMPC/CVA  AMPC

Control

CDTR-PI: cefditoren pivoxil, CFPN-PI: cefcapene pivoxil, CPDX-PR: defpodoxime proxetil,
LVFX: levofloxacin, AMPC/CVA: amoxicillin/clavulanic acid, AMPC: amoxicillin

Fig. 2. Efficacy of cefditoren pivoxil and other oral antibiotics in a mouse of mixed
infection pneumonia with penicillin—sensitive Streptococcus pneumoniae (S. pneumo-

niae

influenzae (H.influenzae TH-1562).

MSC-178) and f -lactamase—negative

ampicillin—resistant Haemophilus

Mice underwent four oral administrations at 3, 20, 24, and 28 h postinfectionas
follows: cefditoren pivoxil (CDTR-PI: 6.25 mg/kg), cefcapene pivoxil (CFPN-PI:
6.25 mg/kg) , cefpodoxime proxetil (CPDX-PR: 6.25 mg/kg) amoxicillin/clavulanic
acid (AMPC/CVA: 15.6/15.6 mg/kg), amoxicillin (AMPC: 15.6 mg/kg) or
levofloxacin (LVFX: 6.25 mg/kg). Mice were sacrificed at 48 h postinfection and
bacterial titers in the lungs counted as detailed in the text.

(A) Therapeutic efficacy of CDTR-PI, CFPN-PI, CPDX-PR and LVFX.

**P<0.01 (vs control), *P<0.05 (vs control), *#*P<0.01 (vs CDTR-PI, CFPN-

PI, CPDX-PR), “P<0.01
PI), 'P<0.05 (vs CPDX-PR)

(vs CFPN-PI, CPDX-PR)

and P<0.05 (vs CDTR-

(B) Therapeutic efficacy of CDTR-PI, AMPC/CVA and AMPC.
**P<0.01 (vscontrol), *P<0.05 (vscontrol), *P<0.05 (vs AMPC)
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niae MSC-178 B3 £ ' H. influenzae TH-1611 (am-
picillin (ABPC) &) OiNAER#KIX, €hZh 7.85
£0.50 BLU5.64£0.57 TH-o7=DiZxt L, CDTR-PI
Be5a (6.25 mg/kg) OMiNAREIL, S. pneumoniae
MSC-178 TIIMMBALL Y TH Y, H. influenzae TH-
1611 Ti 3.43+0.78 TH -~ 7= (Fig.3) o —7F, CFPN-
PI(6.25 mg/kg), CPDX-PR (6.25 mg/kg) 3 X U° LVFX
(6.25 mg/kg) HGHEDOMMNEREIE, S. pneumoniae
MSC-178 TiZZ N2 2.58+0.74, MMMRLT B X
7.92+0.64 TH Y, H. influenzae TH-1611 T,
ZNEN3.99+1.10, 4.44=1.12 B L OB BALLT
TH-7:(Fig.3)s T%bH, S. pneumoniae MSC-178
I2k3 % CDTR-PI ORI ROt 7 = A R¥E L
[ TdH Y, LVFXICHEL THE (P<0.01) IZHEp
-7 H. influenzae TH-1611 |2X3 %5 CDTR-PI D4
AR MR 7 2 ARIELFEFEL ETH > 7273,
LVFX [ZHE L THE (P<0.05) (2fkdo 72,
Im. == =

#* 10 3% CDTR-PI ® i % & T & % CDTR I H.
influenzae B L ' S. pneumoniae \ZxF L T\ PLE )
AT 55V, 2 THEbbIE, PCGREZMES.
pneumoniae (PSSP) & ABPC &M:D H. influenzae
% 7213 BLNAR & OB W ERGREOBHR 2 e L, W

- ##
9 [ H. influenzae TH-1611 (ABPC-sensitive)

M S. pneumoniae MSC-178 (PSSP)

Log CFU/lung

CDTR-PI ~ CFPN-PI LVFX

CPDX-PR

Control

CDTR-PI: cefditoren pivoxil, CFPN-PI: cefcapene pivoxil,
CPDX-PR: defpodoxime proxetil, ABPC: ampicillin
Fig. 3. Efficacy of cefditoren pivoxil and other oral antibi-

otics in a mouse model of mixed infection pneumonia
with penicillin—sensetive Streptococcus pneumoniae (S.
pneumoniae MSC—-178) and ampicillin—sensitive Hae-
mophilus influenzae (H. influenzae TH-1611).
Mice underwent four oral administrations at 3, 20, 24,
and 28 h postinfection as follows: cefditoren pivoxil
(CDTR-PI: 6.25 mg/kg), cefcapene pivoxil (CFPN—
PI: 6.25 mg/kg), cefpodoxime proxetil (CPDX-PR:
6.25 mg/kg) or levofloxacin (LVFX: 6.25 mg/kg). Mice
were sacrificed at 48 h postinpection and bacterial
titers in the lungs counted as detailed in the text.
**P<0.01 (vs control), *#*P<0.01 (vs CDTR-PI,
CFPN-PI, CPDX-PR), *P<0.01 (vs CFPN-PI) and
P<0.05 (vs CDTR-PI, CPDX-PR)

WHLIZH3 % CDTR @ in vitro PLW I D38 S A% in vivo
KBV THRMENENEI PEIALPICTH72012,
MRAE L & %~ AN & & Ge€ 7V 2 Hvw T CDTR-
PI OE#H R % CFPN-PI, CPDX-PR, LVFX, AMPC/
CVA B L U'AMPC 23 H3E & L THE L7z, ZOHKR,
WTNDETFTNVIZEBWTH PSSP I3 5 CDTR-PI
DIEFER R 1 CFPN-PI, CPDX-PR, AMPC/CVA B
XO'AMPC L HETH ), LVFX IZHRARIIE -
720 BLNAR 2%} 9 % CDTR-PI O {E#E®) 3 1&, LVFX
LA 72h3, MOBERFEIT B —lactam SREEITHAT
F%LLETH Y, CPDX-PR B X N AMPC I[ZEXTH
BICE o720 —J, ABPC &% H. influenzae \Z3%F
3 % CDTR-PI OiH#xI R, MOBBREDTL 7 = A%
FICHARTHEU ETH 5 72,

SO EEFER, S, CDTR-PI X, WEMEICH T2
B\ in vitro PUR T Z L L C, WAL - & D
NG YAD LRI ERT 2 LWL 572
3 7bH, PSSPIIX L CIE LVFX £ ) & Wwin#ER) R
Z/RL, 512 BLNAR 23 L Cldfbier £ 7 = A R4
BLUOR=ZD) VREL) HOBERDREZR L7,

UEoZ &2 5, H. influenzae & S. pneumoniae &
OB EISE I LT, WA L CHR 2558w
CDTR % {1k & 3 % CDTR-PI (34 Bl §#fi L 7z 4L
BB RTN G ¥ 20 LW TE
bo THIBGHED EEZLIRIEW TH 5 H. influenzae T
721X S. pneumoniae 12 & % B & %\ I BIEH IEGDE
\Zxf LT, CDTR-PI ZIREIA < WGHRPFFTE 2 2
e, TMRIREIRGSE I § 28— BIRE L LT
AR RIS Nz,
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Therapeutic efficacy of cefditoren pivoxil in a mouse model of mixed infection
pneumonia with Streptococcus pneumoniae and Haemophilus influenzae

Maki Kaneko, Toshihiko Takata, Atsuyuki Shimizu, Masasi Niida,
Yuko Muto and Hiroomi Watabe

Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd., 760 Morooka—cho, Kohoku—ku, Yokohama, Japan

We compared the efficacy of cefditoren pivoxil (CDTR-PI) to that of cefcapene pivoxil (CFPN-PI),
cefpodoxime proxetil (CPDX-PR), amoxicillin/clavulanic acid (AMPC/CVA), amoxicillin (AMPC), and
levofloxacin (LVFX) in a mouse model of mixed infection pneumonia with Streptococcus pneumoniae and
Haemophilus influenzae. The efficacy of CDTR-PI was dose—dependent in the model of pneumonia cased
by mixed infection with penicillin—sensitive S. pneumoniae and f —lactamase negative ampicillin (ABPC)
—resistant H. influenzae (BLNAR). The efficacy of CDTR-PI against PSSP in the model was comparable
to that of other § —lactam antibiotics tested and superior to that of LVFX. The efficacy of CDTR-PI against
BLNAR was superior to that of CPDX-PR and AMPC and comparable to that of CFPN—PI and AMPC/CVA.
The efficacy of CDTR-PI against ABPC—sensitive H. influenzae was comparable to that of CFPN-PI and
CPDX-PR but inferior to that of LVFX. CDTR~PI has showed balanced therapeutic efficacy against both S.
pneumoniae and H. influenzae. This suggests that CDTR-PI has the potential for clinical use against
mixed infections with S. pneumoniae and H. influenzae including BLNAR.



