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1990 4E#2 & 1993 4 ¥ TIZLE &M OB ¥ X b M & h7: Streptococcus pneumoniae 158 FiZ
¥+ 2#E00+ 7 = L3 cefditoren pivoxil (CDTR-PI) D#HiMiEtEkTH 5 cefditoren (CDTR) D
BER B XU in vitro & MIHIRIEY I 2 L—Y 3 YEFMICBI ARHEAERORNAEDNTN
5L BRI 21T -7, BERK 158 #kiX, penicillin G (PCG) 23 ¥ % MIC #44¢ 0.10 ug/ml Kil D
P 90 Bk (57%) & MIC i< 0.10 ug/ml BL L% 7R3 PCG iitL 4 68 ¥k (43%) »H%->TWb,
Zho PCG BSMMY/mYEMICN T 5 CDTR D E#h#h D MICw iE, 0.05/0.20 ug/ml TH Y, cef-
dinir, cefteram, cefpodoxime, cefaclor # & U¥ ofloxacin ® Eh H iz Eh£h, 0.20/3.13 ug/ml,
0.05/0.39 ug/ml, 0.10/0.78 ug/ml, 0.39/12.5 ug/ml, 1.56/1.56 ug/ml Tdh - 7o In vitro & M MR
Y3alb—¥ a3 YEFMIBITH CDTR i, PCG (S tEbRE & WA L THROCREFA £ R
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SO5TED I B, S. pneumoniae i3 penicillin G (PCG)
CRVESEEZR LT, 1965 4 PCG (28 L THE&
SHEIHRE S TRKR?, RSB CTHMERZRL
EAEICHB VT, 1988 ik ) {LIRHERIBIA L ) X
7z PCG WHEM RIRW O EiEEPFEFIHHE SN2, &
52, PCG DAELT -5 5 0%, ~27uFi4 ¥k, 7
FSHA 2 CREL LT HBEROMMY AER SN
Twb,

In vitro BT HHEEORATRERETT 5 HER, —
EREOEF A LT TEREBZEL AL HEHS KR
HENTER. LA LAKBNIZBWNT, 5 Sh-fExE
B & OREFP IS ERENFFELKETHDITTIIEL,
WX, A, R#, PREICX D BEIIRERNICELTVS,
ZCTHRFEA L, COXMBEHBICIEHL, cefditoren
(CDTR) @ S. pneumoniae {233 A2 BEEHAZbOIHE
HOZhE BB LI-OTHET S, &8, in vitro I8
FAEREFROEHBEE X, ¢ FORBIEOEHES &I
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1. HEEHK

1990 #~1993 HFIZ2E DRI BV THKM X
) 5rHE S NS BEFERTRAE @D S. pneumoniae 158 ¥k %
EH L7

2. BBREH

SREXIZH\ 7> cefditoren, cefteram (CFTM), cef-
podoxime (CPDX), cefdinir (CFDN) 3 X U* PCG
BUHERBEIUEMMZMEAL, ofloxacin (OFLX,
B-RE) IHERPOHMEBRLA-bD%E, cefaclor
(CCL, SIGMA) RHBATVIhbIEMOB LML
borH, FEHENCHERLZ.

3. EARZHUE

BBREOSHEBLERE T 2 B2t iX, HAR(LEH
BERXITEDR/NMEEFRILRE (Minimum Inhibi-
tory Concentration, MIC) HlE#® (Z# LT, EXF
WAEBREICL DE L7z, JEsHIE, 5% Bl
FIM# % &t sensitivity disk agar (SDA, HAK) %
AL7. BBRKL, AFAINZICBBHLT-45C
THMREL-EKREZ, 527 BRRARELELZ S
brain heart infusion agar (BHIA, Difco) EICHRL,
3TC—HE#E L7z £F L/ 0 =—% brain heart
infusion (BHI, Difco) IZM& L. 37C 8 By EL
oA EREBTHEMRLT 10° CFU/ml O TFERE
AEL, CORMBEDKW) 5ul 232707775 —
(EABBIER) Z2HVT, 2 BHFRROEHEHF
WEWCHEREL, 37C T 20 FiEER, REFOZDOLN
TVRAERAIRELZD > TMIC & L7

4. In vitro & ML BB stepwise ¥ I a2l —V 3
YEFL X HBREEHORE

PEREBRIL, BAOHEED MICs HIEPEZR
L7-RitkZBIRL THME L. BEREKIE BHI ([c#HE
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PR3 E3HER, Fig. 1 XU Table 3 SRT 84
HEOBARSRTORBOAREL FRERB -
BRI U o BERTAP OEN RO R W I
CDTR # 1 & LT Fig. 2 ISRTEIIS, BT 2
BEIRREDOKEHN % stepwise (KL, M icKHKiR
ErETEELIHEIERMNPCHEROFIE

Concentration ( ug/ml)
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Fig. 1. Human serum concentrations of cefditoren and
other antibacterial agents for clinical use after single
oral administration in the non-fasting condition.
Doses: cefditoren, 100 mg; cefteram, 100 mg; cef-
dinir, 100 mg; cefpodoxime, 100 mg; cefaclor, 250
mg; ofloxacin, 100 mg.
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og.,,,.l.r.\
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Fig. 2. Concentration time curve stepwisely simulating
in serum levels of humans orally administrated 100
mg as cefditoren of cefditoren pivoxil .

(BHI) % stepwise (ZHIIX & b I+l HE IS E LT 2 R
EERLA. COXHICHRETES LT, HEFDOE D
M+ RN AUC A in vitro T—BT % & 5 Ik
EHOTEB S EHKOMEIXERIRN 45, 90,
150, 210, 300 # X U¥ 360 i 7Y ¥ 7 1T,
Proteus vulgaris GN 7919 B & WL 7= -5 2 4=
—EDOMMIC & ) RAEEKMERIGEE 0L, KFIER
M 5% < MM L% % &t BHIA (2845 L7, 37C
T 20 W3, K LAoo=—%Xth, EMKE
RECIRMU A ICE2ARMEL LM dike
L, CFU/ml C&L 7%,
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1. A Bt

CDTR DKM PCG &% 90 %8B & U PCG
% 68 ¥k S. pneumoniae (=33 A HEEH L DK
O E BRI L2 % Table 1 2R L 7=,
CDTR X PCG &%t S. pneumoniae 90 #iZ# LT
0.20 ug/ml DR/RETCHABRL T XRTOEOLEF 2 HIE
L7, ZOHHENIZ PCG IC# L, CFTM, CPDX %
2IZA%TH-7. PCG WiE 68 Hicx LT, CDTR
& 0.78 ug/ml DETRBRLATXTOHOEFT Y
kL7, 512, CDTR ® MICs fi it 0.20
ug/ml THh-7:»%, CFDN, CFTM, CPDX, CCL B
U OFLX o bidEh#h 3.13, 0.39, 0.78,
125, B 1.56 ug/ml Tho7= 7, hOBER
FH D PCG Ml L PCG MERICHT A L7 = A
FEH O MIC ICiZZENEBD SN/, CDTR Hbo &
b/INSVETH - 7,

2. b MOPBEHEBIZYIAL— bSE7 in vitro
EFNVICBIT B BREER

M L7 S. pneumoniae 4 %D FEH B2t % Table
2 IZ/RL7. S. pneumoniae PRC 13, PRC 60 it
PCG B=Zt#.THY, PRC 96, PRC 5312, PCG i
BHETHL, ThEROHEBREKICH T 2 CDTR,
CFDN, CFTM B XU CPDX DHiEHizENTEY,
PCG DBEUDH L VIEHHEFZRZhOEHKIIH LT
(2IZE% D, MIC fEiAf 1/2~2 EOHEANTH -7, L
2L, CCL @ MIC fliix PCG D#h 6k by 2~32
Uk, OFLX ® MIC f#ii, PCG o Eh b kb
PRC 53 ZBR< 3 BRICH LT 4~128 %5 - T w7z,
PCG ICRZM %R L7 S. pneumoniae PRC 13, PRC
60 2% % CDTR O&KEEH % 0¥ H) & ¥Rt
L, Figs. 3, 4 <5 L7, CDTR OREHEAIZ, FE
BRIZxF LT <, PRC 13 D4 K%z, CFDN, CPDX,

CFTM t R%¥ICEBN 2RI ERL, 6 BE#HIC 3
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MEBRENIED - & b, EHBUIEHTM 6 B
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CDTR @ S. pneumoniae PRC 53 (233 5 B E/EH
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Table 1. Antibacterial activity of cefditoren and other drugs against penicillin-sensitive
and -resistant Streptococcus pneumoniae clinical isolates
Organism Drug MIC (ug/ml):
(No. of isolates) renge 50% 80%
cefditoren =0.006 — 0.20 0.013 0.05
Penicillin G cefdinir 0.05 — 1.56 0.10 0.20
" cefteram <0.006 — 0.39 0.013 0.05
sensitive®
. cefpodoxime 0.013— 0.39 0.025 0.10
S. pneumoniae
(90) cefaclor 0.06 — 1.6 0.20 0.39
ofloxacin 078 — 25 1,56 1.66
penicillin G =0.006 — 0.06 0.0256 0.025
cefditoren 0.013—- 0.78 0.20 0.20
s cefdinir 0.20 — 125 0.78 3.13
Pe’,"c'"": @ cefteram 0.013 - 1658 0.39 0.39
::t‘"’;onm cefpodoxime 0013 - 313 0.39 0.78
(68) cefaclor 0.20 —100 3.13 12.6
ofloxacin 0.78 - 6.26 1.56 1.56
penicillin G 0.10 — 3.13 0.39 0.39

*MICs were determined with serial two-fold dilutions of the drugs in sensitivity-test agar

containing 5% defibrinated horse blood.

*MIC value against penicillin G is less than 0.1 xg/ml.

‘MIC value against penicillin G is greater than or equal to the 0.1 xg/ml.

Bacteria cultured overnight were inoculated onto the agar plates at 10‘ CFU per spot

and incubated for 20 h at 37T.

Table 2. MICs of cefditoren, cefdinir, cefteram, cefpodoxime, cefaclor, ofloxacin,

penicillin G against test strains

MIC (ug/ml)
Drug
PRC 13 PRC 60 PRC 96 PRC 53
Cefditoren 0.025 0.05 0.20 0.78
Cefdinir 0.05 0.05 0.78 0.78
Cefteram 0.05 0.05 0.39 0.78
Cefpodoxime 0.05 0.05 0.78 0.78
Cefaclor 0.78 0.10 12.5 6.25
Ofloxacin 1.56 3.13 1.56 1.56
Penicillin G 0.05 0.025 0.39 1.56

MICs were determined by the agar dilution method.

LBOHREEOZTh O 2B L -B#% Fig. 5 IS/RL
7zo CDTR iX S. pneumoniae PRC 53 \Z4F LT, A
N 1.5 BERGEE X D REMICHEAI L, 6 BERIICIZEm
By 2.5 loge DAERKOBLER L. —F, WK
EBRTE, TRTOEFNCBTHANLZERTH-
720 PCG ® MIC A% 0.39 ug/ml Z7R$ S. pneumo-
niae PRC 96 (=3 2R EIEAZMOEH L LB L /-
B % Fig. 6 (2R L7, CDTR O E/ER AR -
RHAOL»Tb-oLHENTEY, PRC5H3 LFHKIZE
M 1.5 Bl L VREMICEAL, BRI 6 ¥
RIBICIRIBEL D 2.5 logn R L7ze — %, nHEE
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T, BHENZIEHTH -7
. % &=

7k, PCG iX, S. pneumoniae RRHEIIH L TE
bDOTENHBEEHER LA ED S, FRIERERY
FEDE—BIREL LTHEHShTE, LML, 1965

f Kislak 52?12t > T PCG 23 2ER%H S.
pneumoniae NDWMEM SN TLUE, BRIZBEVTEEL
DFERL IRz, RAETIR, AELYICE-T
BB S. pneumoniae DIEH, MEICHY LTS
NBEH ko, BiL, ML X, £EZEROE
BMERTHM SN S, pneumoniae DXFERETHE
HAk 1, 127 #kb 471 # (41.8%) »*PCG MtETH S
T EEBRTVA,

R4, 5E, 1990 £2 6 4 EHHEXREZBOEKRM
BLyamEh’:S. pneumoniae 158 (kD35 % X7,
CDTR O in vitro EHB LU P IHBRES I 2V
—VarvEFNIBTARRBEHEMOBOMNEREL L
BRI L7,

Cefditoren pivoxil (CDTR-PI) i, in vitro, in
vivo DHBEENFMICB T/ I ABREB LTI
LABREHICH LTIERANRY FFARRL, SHICEH
MREHKD L-5 27 ¥ —FB N LTRETHH I LA



VOL. 43 NO. 12 CDTR ® S. pneumoniae (=34 % in vitro il 7 1107
8- 8-
74 7 4

: :

26

&0

LE £

2

? ] i

3 3

> 3 5 3]
24 24

BT 3 T §F 7 i By 1T 73 % 1 5§

Time (h) Time (h)

Fig. 3. Bactericidal activities of cefditoren and other
antibacterial agents against penicillin-sensitive
Streptococcus pneumoniae PRC 13 as an in vitro
model stepwisely simulating that in human serum
levels after oral administration of each drug .
cefditoren (O), cefteram (&), cefdinir ((J), cef-
podoxime (@), cefaclor (A), ofloxacin (M), con-
trol (-).
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Fig. 4. Bactericidal activity of cefditoren and other
antibacterial agents against penicillin-sensitive
Streptococcus pneumoniae PRC 60 in an in vitro
model stepwisely simulating human serum levels
after oral administration of each drug.
cefditoren (O), cefteram (&), cefdinir (), cef-
podoxime (@), cefaclor (&), ofloxacin (M), con-
trol (-).

FTTIHESN TS, ILIBKRARICEVTD
S. pneumonice BYIEIZHVIHBMRER T LA #
HIhTWwaY,

S. pneumoniae 158 B® PCG X395 MIC fliaf
0.1 ug/ml Ki % BTHER, FAEIhIULOKERE
BICHELEE, 68t (43%) »mtEkE %5, =
DFMEER, TTICHEL XEEMICREL-#

Fig. 6. Bactericidal activity of cefditoren and other
antibacterial agents against penicillin-medium resis-
tant Streptococcus pneumoniae PRC 53 in an in vitro
model stepwisely simulating human serum levels
after oral administration of each drug.
cefditoren (O), cefteram (&), cefdinir ((J), cef-
podoxime (@), cefaclor (A), ofloxacin (HN), con-
trol (-).
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Fig. 6. Bactericidal activity of cefditoren and other
antibacterial agents against penicillin-resistant
Streptococcus pneumoniae PRC 96 in an in vitro
model stepwisely simulating human serum levels
after oral administration of each drug.
cefditoren (O), cefteram (&), cefdinir ((J), cef-
podoxime (@), cefaclor (A), ofloxacin (H),
cotrol (-).

BED 418%L 3IZRA%TH o7

CDTR »HBREDTRTOAFZHILET2BE,
0.78 ug/ml Th 7. Z» CDTR DHEHIX, EH D
2 ERRRFITT 20 RHRBESELHRETHL 0,
IHPEEATOREERAZBECHRAL VWA L IZE
Zohkv, RELRORE TS L, ThZhoXs)
TFRRAEICIE LT, BN, o6, R#, Hhfticky,



1108 IEA Ak 77 ¢ 4 2 Mk DEC. I*VQ 95
Table 3. Pharmacokinctic parnmeters of cefditoren and other drugs after a sin-
gle oral administrution
T m—*—(\..‘.. T 'I‘.; AlLIC T
(e g/mD) (h) (ug-hml  feference
Cofditoren 166 £ 049  0K0 L 006 367 L 1.14 12
Cefdinir 0.79 + 0.19 1.48 + 0.12 4,04 £ 0.72 11
Cefteram 1.03 4.24 10
Cefpodoxime 1.7 £0.7 1.8 t0.1 8.7 103 9
Cefaclor 2.89 + 0.37 8.34 £ 0.50 8
Ofloxacin 290 £ 0.63 7

0.95 £ 0.17

(‘aluculated frome mean scerum level

BANBEIHNEMICHEBET L, AL, B M
CDTR-PI % 100 mg #%1 14" L 7<% 30 10 i1 12,
Table 3 2/ L72& 912 Cun: 1.6620.49 ug/ml, T
0.8%0.06 K¢lll, AUC: 3.67x1.14 ug - h/ml ®/37 A
—SICE VBT B, L7zA 5T, CDTR-PI DRk
RERMT 01, HARNOMPREHBIZY 32
L= FLZZEFNVICBI2BAENORIZE R,
bHBAEKKNTOREVEH A B EDRMAKAET
AlidErzohivd, EEABRFHBEOFEDHINE
hTwa2, ff4 K5I, stepwise & autosimulation
system TOBRBEHERGT LTV 5%, Chbo ZHH
TOERHBOER, BEALEDOR W EAHE
ShTwa®,

& 41X, CDTR OBRBEVEH % F—&M4 F THlA & 1t
By 5012, ThZEhoXEH o birp#EEIC step-
wise T¥ I a2l — b &#5KiETIT- 7 Stepwise T
PP BEICY I 2L - bEEAEFMICBNT
CDTR i, RBRICH /2 S. pneumoniae |25 L TH®D
AL ) RCBRBEEHEZR LA, PCG EZtD S.
pneumoniae PRC 13, PRC 60 |24 % CDTR D4\
BETEMIE, Fig. 1 IZRLTWA LIS, RELAHR
BRI OLEITHEOHMIC Con [CFETHILICLS
bDLEZOLNL

—7%, BiRERL L HIZ PCG WD S. pneumoni-
ae PRC 96 B X ¥ PRC 53 {2t LT CDTR &, BHHH
BBREEHEZRLTVAICH 25T, OBEH
BEHEMRERTH -7 $812, S. pneumoniae PRC
53 I35 CDTR, CFTM, CFDN 3 & U CPDX @
MIC 2%, FL 0.78ug/ml Z/RL7ZIZH20b 6T,
CDTR OADKRAEMEZ R L7ze COHEAICHL T,
REOF— o3+ 2AANTE 2v. 58K, X
S It ARG RN AU 2T LEMN
HhHrLEZTWD, /2, MIC fliid, ThZhoEH
LHBAZRAL, 20 REEEREOKERTHD, &P
BEERLTVEZVIDHRAI—BELA-bDEEDLA
5o

SE, b PIIHBEICYI2L—bLAEFLICS
TAHERMBREER RS L LG, ABNATOE
BRREHEHZEZETALTHERL L THHLEL
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Cefditoren pivoxil (CDTR-PI), a new oral cephalosporin with
in vitro bactericidal activity against Streptococcus pneumoniae
at concentrations simulating human blood levels

Yoshihiro Takayama, Kenichi Sobu, Naoko Ohnara, Tetsuro Hara,
Shinji Masuyoshi and Takashi Yoshida

Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd,
760 Morooka-cho, Kohoku-ku, Yokohama 222, Japan

Cefditoren (CDTR), the active form of an oral cephalosporin cefditoren pivoxil (CDTR-PI) was
tested for in vitro antibacterial and bactericidal activity against 158 strains of Streptococcus pneu-
moniae isolated from clinical materials from 1990 to 1993 in Japan in comparison with that of
other oral antibacterial agents. These 158 strains consist of 90 penicillin G (PCG) sensitive
strains (<0.1ug/ml) and 68 PCG-resistant (=0.1 ug/ml) strains. The MICs values of CDTR were
0.05/0.20 ug/ml against PCG-sensitive strains/PCG-resistant strains and those of cefdinir (CFDN),
cefteram (CFTM), cefpodoxime (CPDX), cefaclor (CCL) and ofloxacin (OFLX) were 0.20/3.13,
0.05/0.39, 0.10/0.78, 0.39/12.5 and 1.56/1.56 ug/ml respectively. The antibacterial activity of CDTR
was almost the same as that of CFTM but superior to that of CFDN, CPDX, CCL and
OFLX. The bactericidal activity of CDTR in vitro was examined and compared with that of
CFDN, CFTM, CPDX, CCL and OFLX at concentrations simulating the human serum level
against PCG-sensitive and PCG-resistant S. pneumoniae strains. CDTR showed potent
in vitro bactericidal activity against both PCG-sensitive and PCG-resistant S. pneumoniae.



