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W, cefdinir (CFDN), cefcapene—pivoxil (CFPN-PI),
cefditoren—pivoxil (CDTR-PI), panipenem/betamipuron
(PAPM/BP) # X U cefoselis (CFSL) DR THEHINS
ZNENOFE-TH SN 5 ML EORERT 2 HER & &G
YT ACTHBLZEFTVEMH L T B -lactam D HHER)
WAL, INSOHEFD S, pneumoniae EYIEIIH T 5
BRIR A LR BE C OB RIPEZ HEW L 720 THE T 5,
I. MK & A&

1. Rk

1998 4F Wk & 72 I3 IS Wil S 55 BE S 7z S.
pneumoniae D) HR= Y VIINT 2 EZHORL S
VT o 3#%E MW/ (Table 1)o NCCLS D3| &M
WEFIC XL 2 EZHERX B X O ImiE R
(Pneumotest™, Statens Seruminstitut, Copenhagen
S, Denmark) 3ZN &N, S. pneumoniae #18238;

penicillin—susceptible S. pneumoniae (PSSP, Sero type
6), S. pneumoniae #18262; penicillin-intermediate
S. pneumoniae (PISP, Sero type 19) , S. pneumoniae
#18281; penicillin-resistant S. pneumoniae (PRSP,
Sero type 19) T# > 72,

2. ISR

Cefdinir (CFDN) (37 IREE M TR &AL - (L5
R CTER SN, HOWS 2% b 0% v,
Cefcapene—pivoxil (CFPN-PI), # X U cefditoren—
pivoxil (CDTR=PD) @t 4 it s o FEHLIC 1%, 1
PG o L3R At - AL FZEAT TH M S AL BHOE &
1 7z cefcapene (CFPN), ¥ X U cefditoren (CDTR)
#M\7z, $7-, panipenem/betamipron (PAPM/BP)
A= i a™ EEKart, 1R %,
cefoselis (CFSL) &7 1 & 7 BiEHA™ (BRI ST

Table 1. MICs of antimicrobial agents for 3 Streptococcus pneumoniae strains
MICs* (pg/mL)
Drugs
#18238 #18262 #18281
Penicillin-G 0.063 1 2
Cefdinir 0.063 4 8
Cefcapene 0.031 0.5 1
Cefditoren 0.016 0.5 1
Panipenem/betamipron 0.008 0.031 0.063
Cefoselis 0.031 0.5 1

*Broth dilution. # 18238: penicillin-susceptible S. pneumoniae, #18262: penicillin—

intermediate S. pneumoniae, #18281: penicillin—resistant S. pneuminiae.

Table 2. Dose of fractional administration for simulation of human plasma concentration
on mice pneumonia caused with Streptococcus pneumoniae
Dose of fractional administration (mg/kg)
time cefdinir cefcapene cefditoren ii?;ﬁ;i?}: cefoselis

0.0 0.028 0.088 0.570 9.35 38.00
0.5 0.078 0.245 0.765 20.10 0.00
1.0 0.184 0.437 0.484 15.80 38.00
1.5 0.338 0.594 0.329 8.10 0.00
2.0 0.452 0.619 0.222 5.20 18.00
2.5 0.546 0.565 0.150 3.55 0.00
3.0 0.610 0.469 0.101 2.55 12.00
3.5 0.645 0.378 0.068 1.85 0.00
4.0 0.622 0.285 0.046 1.35 10.00
4.5 0.549 0.203 0.031 0.98 0.00
5.0 0.801 0.248 0.029 1.26 8.00
6.0 0.662 0.150 0.019 0.68 6.00
7.0 0.489 0.080 0.009 0.36 4.00
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3. fEHEWE X 0BGk

< 7 A& CBA/INCrj (HAF v — VA N—, 53
Wn, M) 2 +ohTHREAT %, 1HE7T~8 K THW,
W OF#1% Brain heart infusion broth (Difco, MI,
USA) T35C, 18~24 Wpfj}s28 L 72 Wi & R B AT K
T S. pneumoniae #18238: 3.8x10°CFU/mL, S.
pneumoniae #18262: 2.6x10°CFU/mL 5 & U S. pne-
umoniae 1#18281: 1.56x10°CFU/mL I ML 720 W
DAL, 50 mg/kg D F ¥ T ¥ — VIEHHE™ (KH A
B RPR) CHRREL 72~ R LRI L 2B o
25 uL % el U CIPIR IR G 7V 2R L 72,

4. HREHE

Hatano 5 ® F I HEVy, &G 17 R #£ 2 5 DT
DFEAZ T ATHEE THESGT5Z EI2EoT,
CFDN" % 100 mg, CFPN-PI" i3 & K$%5-8® 150 mg,
B LU CDTR-PI®iZ 2 5 &I M % 200 mg & Z 1
Fhe MO S L, PAPM/BP?i 500 mg %,
CFSL® iz 1g# ZNZFN LB Ce MCHmL
IRF O ML B O REIFIOERS 2 = 7 RSB L 720 SCRRIC
IRENTZRHERUT L7225 THI L2285 5 & %52
% Table 2 IZ/RL72e TDAT TV 2=V L72H > TH
Ganizw oy AT VBB RAERE LR %k
L CHHAL T,

5. FhAHE

HHRBG S BB L O 24 FFMIIC~ Y A2 B L,
Jifi 2 BER P I L CAB AR THREY A — M LR

(A)

Log CFU/lung
™
T

CFDN: cefdinir, CFPN-PI: cefcapene-pivoxil,

BEARL CHLIRERITRER, AWHEFHIL 72,
ERAIROHEX, WH7-) ORFARROWA % b -
THIM L 720

6. HEAENE

BonLMNAEEE, —oiESHSITE LY
Tukey-Kramer D% HILK %175 72, B, KEBRD
e BRFE 10 cfu/mouse TH - 72,

L. & ®

1. PSSP &4~ 2 2B 5 HERE

S. pneumoniae # 18238 % 9.5x10°CFU/mouse #% 5
B, MHRE HEOE TR LG Ay YV a—
12 L7243 CFDN, CFPN-PI, CDTR-PI #0005
®, PAPM/BP, CFSL s EIC X 2iHH 2 HBLL
720 GG 8 MR B X U 24 IR O NAE W B %
FNEN Fig. 1-A, BIIR L7z, &G 17 RfZI2H 72
% 1698 BH AR IRE 51 0> M 360 R T D il A 2 B %501 5.210.13
log CFU/lung T, ¥ 52 8B & U824 BRE#FE L
7R OMINA R BUL, 8 R f4: 5.4420.20 log CFU/
lung, 24 KEfIf%: 6.18+0.19 log CFU/lung T& - 72,
—F, BOKGE2HHLAZ3AITVT D 8 HERH #£:
2.64~3.03 log CFU/lung, B X124 Keff4: 2.80~
3.31 log CFU/lung ODHEEAFRAF L, HEHFEI S bu—
WICHARERICHED B Lz (p<0.01D) o & 512
L % FF3L L 72 PAPM/BP 3 X OF CFSL O #f 1% 1.77~
1.98 log CFU/lung (8 Fiff]) B & 18<1.25~<1.44 log
CFU/lung (24 IKf) T3 LN O WA 2532
5, PSSP G L CTRMSED 3 F B L ONES3E

Log CFU/lung
™
T

p<0.01 p<0.01
p<0.01
3 | -
p<0.01
2r p<0.01
1 1 1 1 1 ﬁ 1 ’i J
C O O O 2 G
¥ & e %A

CDTR-PI: cefditoren-pivoxil, PAPM/BP: panipenem/betamipron,

CFSL: cefoselis

Fig. 1. Therapeutic effect of f—lactam antibiotics against pneumonia caused by
Streptococcus pneumoniae # 18238 (PSSP) at 8 hours (A) and 24 hours (B) after
initial administration of antibiotics. Initial bacterial count in lungs was 5.21+0.13
(log CFU/lung). Significant differences from controls were evaluated by ANOVA

and Tukey—Kramer multiple comparison.
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2. PISPEJe~ 7 AIZB T IR

S. pneumoniae # 18262 % 6.5x10° CFU/mouse #% 5
EF 3, S. pneumoniae # 18238 Ytk MEkDOHES
AV 2= VTG LR NAE R % Fig. 2-A, B
WZoR L 720 i 9 B 4G R o0 il N A TR 28013 5.92+0.31 log
CFU/lung T, #GBHMEOMNAREIZ, 8 KM f%: 6.31
£0.24 log CFU/lung, 24 IfHf%: 6.36+0.28 log CFU/

(A)
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CFDN: cefdinir, CFPN-PI: cefcapene-pivoxil,

lung THR L 7z ThiZxt LT, CFDN, CFPN-PI
B LU CDTR-PI IZ & 2O 5-BHAE L 8 K41
Z N Z 1 5.18+0.25 (p<0.05), 5.24+0.22 (p<0.05)
BLU5.29+0.08 log CFU/lung, B X U 24 KifjfAIC
5.13x0.13 (p<0.01) , 4.97+0.17 (p<0.01) B L V'5.15
0.1 (p<0.01) log CFU/lung T&H o 7z, FEIIHED 3
ATV d BRI ISR L CA RIS BRI R X
AOHLNTb DD, WHEOBWAIZVThd 1/100 DN

(B)
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CDTR-PI: cefditoren-pivoxil, PAPM/BP: panipenem/betamipron,

CFSL: cefoselis

Fig. 2. Therapeutic effect of f-lactam antibiotics against pneumonia caused by
Streptococcus pneumoniae # 18262 (PISP) at 8 hours (A) and 24 hours (B) after
initial administration of antibiotics. Initial bacterial count in lungs was 5.92+0.31

Significant differences from controls were evaluated by ANOVA

(B)
= I
BN I
6 |-
2ol
<
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O p<0.01
%ﬂ —_
= 3L
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1 1 1 1 1 1 J
Cp. Cp O R o,
%, @04) @% 2% W m&{
& o Ry Y,

(log CFU/lung).
and Tukey—Kramer multiple comparison.
(A)
T F F
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6
25
<
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B 4r p<0.01
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S 3l p<0.01
2+
1 O 1 O 1 O 1 O 1 {o 1 O J
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CFDN: cefdinir, CFPN-PI: cefcapene-pivoxil,

CDTR-PI: cefditoren-pivoxil, PAPM/BP: panipenem/betamipron,

CFSL: cefoselis

Fig. 3. Therapeutic effect of f-lactam antibiotics against pneumonia caused by
Streptococcus pneumoniae # 18281 (PRSP) at 8 hours (A) and 24 hours (B) after
initial administration of antibiotics. Initial bacterial count in lungs was 6.47+0.24

(log CFU/lung).

Significant differences from controls were evaluated by ANOVA

and Tukey—Kramer multiple comparison.
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TdH o726 —F, PAPM/BP B & ¥ CFSL ®{E S # (2
£ 2 EHETIE S KEMIRICZENF 2.6420.24 (p<0.01)
F 7213 2.6120.25 (p<0.01), 24 FffRICENhEh 1.64
+0.26 (p<0.01) F7-1%2.6520.20 (p<0.01) log CFU
/lung ORNAR BRSO, WIhoREIZBW T
FECPCGRE L D S BEIRAR)RILBHE TH - 720

3. PRSP &~ 7 X IT BT B HHR) R

S. pneumoniae # 18281 % 3.9x10°CFU/mouse #% 5
G S 72RO MiNAE R % Fig. 3-A, BIZ/RL 72,
HEREBAIERE O BPIAEE B0 6.47+0.24 log CFU/lung T,
HEHEBREOMIN AR B, 8 KEf: 6.44+0.21 log CFU/
lung, 24 KEfIf%: 6.72+0.14 log CFU/lung CHER L 72,
—7, CFDN, CFPN-PI B X O° CDTR-PI O# 13T
X 8 KEf 2 E N Eh 6.34+0.13, 6.71x0.20 B £ U7 6.65
+0.16 log CFU/lung, ¥ & OF 24 B¢ 1% 6.62+0.20, 6.66
£0.17 8 £ 17 6.37+0.13 log CFU/lung C, HEEHFREIC
WL CHBOBVNFIEE > 72 BdbNkho T,
L4 L, PAPM/BP % X O CFSL I & % i # Tl 8 I
Mtk ZhZh 2.6120.18 (p<0.01) # XV 3.31+0.26 (p
<0.01), 24 % 3.50£0.33 (p<0.01) B L 1F3.04=
0.36 (p<0.01) log CFU/lung T, WO WEE %L
MAEERLT,

Im. == =

S. pneumoniae IV FINEE, REPER SO
BHEEIC /T BE S B C EAE R H %, Wik o T35
HWHETH 5, wilt, MEE Lo TWER=ZV ) Vit S.
pneumoniae (PRSP) &, PBP1A, PBP2B ®» % #
RZEM O PBP 2X ORI X D b3 5 2 & A

LTEY, BEMEETIE, B0 PBPOZEENKES
S TWABEDNL WA i P D W TIZ PRSP &
PSSP DI LWHEIIED SN nwZ ks h
TwWb*, 22T, pf-lactam FITH T 5 EZHICOAK
HHL, BZMEL NIV DR B WK% 720 g &g
ETWVIBT 55 H ORI R OF R % B ) F OB,
FRICHBR R & TAM OBRIZOWTEZE L 72, Fig. 4
WCARE TNV CHB L 724 f—lactam EORKRH H&E
I ERS RO e MIHIREOREHHER L EN
ZNOFR DORIEGE F VI RIS T 5 MIC
ZR L7zo PSSP 29 %10 B —lactam 3B X U4
JH B -lactam 3D MIC ZWFhHERLTEBY, Thbd
DOFEHNL Fig. 4 1R T & 912 9~>12 Bi o E v TAM
EHLTWZ, Ihae XL T~ ARSI L
TENEHRDE (WERARR) PRI Nz —h,
CFDN 2 PISP 8 £ PRSP 2%} 3 5 MIC %5 1),
CFDN DI H & IZZ O/RIZH$ 5 MIC % L% 2 &
HTELV, TEY Y ANRZEHERIIT L ThEWE
I F o EERIRE RS L WRERE LTMEL 72,
ZhiZx} LT, CFPN-PI & X U CDTR-PI & PISP,
PRSP IZ& L CMIC 2¥ENTH D, 2~5 K d TAM
PRONDD, <7 AHEIR (WEWARR) 3K,
CFDN & KEZRWIERTH o 7275, E8HH f -lactam
EO2HNIEN-MIC L HVIIHEEICL > TEW
TAM (9~>12 Rf) Ao N, <7 AR &GS
4 BN IRBAR L LT L 72,

Ul s, PSSP IR L CidOp-
lactam 2B W T D T4 % TAM PR TE, RiFk

A) (B) () (D) (E)
10 — PRSP 10 10 = 10 10 -
- pisp i - .
i 10 £
r r B E 10 |-
5 1k 1 PRSP i g
g r \ PISP 1 i
o 3 E PRSP
S L C 1
+ =
E L F F  PISP
g 0.1 C
g E L
5 01 = 0.1 F -
° F PSSP E -
n r - r 0.1
= - — 0.01 = PSSP =
r - E - PSSP
3 - PSSP F N
001 01 01 1 1 1 1 1 1] 01 1 1 1 1 1 J 01
024681012 024681012 024681012 024681012 024681012
Time (h) Time (h) Time (h) Time (h) Time (h)

Fig. 4. Relationship between MICs of Streptococcus pneumoniae and human plasma concentrations
after oral administration of 100 mg of cefdinir (A), 150 mg of cefcapene—pivoxil (B) and 200 mg
of cefditoren—pivoxil (C), and drip—infusion of 500 mg of panipenem—betamipron (D) and 1 g of

cefoselis (E) for 1 hour in healthy volunteers.
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Therapeutic effect of [ —lactam antibiotics on murine streptococcal pneumonia

—Relationship between MICs and therapeutic efficacies—

Kazuo Hatano”, Yoshimi Wakai”, Fumiaki Ikeda”,
Yoshiko Yokota® and Yoshikiyo Toyonaga®

YMedicinal Biology Research Laboratories, Fujisawa Pharmaceutical Co., Ltd., 2-1-6 Kashima, Yodogawa—ku,
Osaka, Japan
?Product Information Development, Fujisawa Pharmaceutical Co., Ltd.

¥Department of Pediatrics, Yamanashi Red Cross Hospital

Therapeutic activities of several [ —lactam antibiotics against murine pneumonia caused by penicillin—
susceptible, intermediate, and resistant strains of Streptococcus pneumoniae were examined using a
murine simulation model reproducing human plasma concentrations. Orally active cephalosporins cefdinir
(CFDN), cefcapene—pivoxil (CFPN-PI), and cefditoren—pivoxil (CDTR-PI) had potent therapeutic
activity against murine pneumonia caused by penicillin—susceptible S. pneumoniae. However, these 3
orally active cephalosporins did not have enough efficacy against murine pneumonia caused by penicillin—
intermediate S. pneumoniae and did not have efficacy against that caused by penicillin-resistant S.
pneumoniae, even though CFPN-PI and CDTR-PI had superior MICs against these strains compared to
CFDN. Against murine pneumonia caused by penicillin-intermediate and penicillin—resistant S.
pneumoniae, injectable agents panipenem/betamipron (PAPM/BP) and cefoselis (CFSL) had potent
therapeutic activity with marked reduction of residual pathogen in lung tissue. Time above MIC (TAM) of
the 3 orally active cephalosporins against PSSP was over 9 hours. In PISP and PRSP, CFPN-PI and CDTR
—PI displayed TAM of 2 to 5 hours whilst CFDN did not show TAM. In contrast, PAPM/BP and CFSL
showed TAM of over 9 hours against all types of S. pneumoniae. These results suggest that f—lactam
antibiotics with a TAM of over 9 hours have potent efficacy and a good reduction of residual pathogen in
lungs, based on the relationship between plasma concentration of f—lactam antibiotics and MIC, and is
not dependent on the route of administration of f —lactam antibiotics. These antibiotics with enough TAM
may have good potency in a clinical setting.



