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In vitro \Z & (T % Cefteram pivoxil fi¥i 5 A 2% 5 DF AMEOKRET

FHECT - WP T - KT - BERHS
& b TR SRR A e T

(201747 A 18 H=2f})

Cefteram pivoxil (CFTM-PI) MK &P 5123 2 HAMEIC DOV TRGETT 5 7=

9, INEHREGR 2 BRI 2 PURETE  ONE R GO & I 2 8 L
7z in vitro pharmacokinetic model (IVPM) 1251} 2 RRH IR & JASE L & S ITHET L 72,
0 Z TN D 5 A R 55 O BB TR C db 5 Bk SUPE RIS 3§ 5 Pusib i & #at U 72,

2012~2015 412 53k & 7 NIAHRERIR 0 BERR D, & 7 = 2R PIRHE K R =21)
VRPIEIEI T A ME L& 2 A, Streptococcus pneumoniae SOFRIZ x4
% MICy, 1%, cefditoren (CDTR) %%0.5ug/mL, CFTM U cefcapene (CFPN) %% 1ug/mL,
clavulanic acid/amoxicillin (CVA/AMPC, 1:14) %32 ug/mL, cefdinir (CFDN) 7% 8ug/mL
T > 7=, Haemophilus influenzae 49 ¥RIZX$4 % MICy, 1%, CDTR %% 0.5ug/mL, CFTM
%% 1 ug/mL, CFPN %% 2 ug/mL, CEDN %5 8 ug/mL, CVA/AMPC %% 16 ug/mL T & - 7=.
Streptococcus pyogenes 32 Bk 12 %t 9 % MICy, 1%, CFTM & U° CDTR 7% 0.0078 ug/mL,
CFPN, CFDN & OF CVA/AMPC 72 0.0156 ug/mL T & - 7z, WO @ LD EN
VRS & R U TR R 2 LIZGERD S e 5 72,

N RERIR 77 B S. pneumoniae 4 BRIZKE % CFTM M UFCDTR DR F RN &, 15
Hirhice PET LT I v AERIML, 6mgkg, 1 H3MEREOEGRO ¢ bR %
FBLL 72 IVPM & IV THGT L 72, CFTM R UFCDTR WS h O£ 5-E 7L T 8 K%
Fff 6 REA 7% & TSR T3 Log, o DA EUA U, [AFEORFE IR A58 & 7z,

NG PN TR 5 O 18 BA TR T & B i XUME BT Bacteroides X U Bifidobacterium (2 %4 %
CFTM @ MIC range i3 1~256 ug/mL & #4a @ <, O FREAE MKW EK O —D
Th b el Ehr,

LIk, CFTM-PLE ARG, /NIERPIREHESSSE 1209 5 A TS Ifr & o7z

rﬁ:i)\

231 (1)

ST PR L L THERR S Tn

Streptococcus pneumoniae X Haemophilus
influenzae, Streptococcus pyogenes 13 , /N DM %%,
WHBH - Ribkse e @i B %6 25 & 0 T8 2 JF A I
THD, WERLHHIEE, it s & OERRBRE
5 IS h B 123,

Cefteram pivoxil (CFTM-PI) ki
Whigs, ATREESEREMEIAE - RibksE,

, /NS
&U%ﬁﬁ

MEHETH S, |HHELI~18mgkg TH 0,
18 mg/kg D& RS- TX=2 U Vi PEM 2 ER
(Penicillin resistant S. pneumoniae; PRSP) % -
lactamase negative ampicillin resistant H. influenzae
(BLNAR) 7 & DiifEENOHNELS BT E 5
Z&no, NIz U CE RO A
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Bt h sy, —hHT, —MI/NE TR
PG4 O TH - AR KO EHE TRY 5
N5, NP SRR G 2 R & U 72 RRIR
AR IZ 35V T CFTM-PLE TR G-I D £ 7 =
L R PURSER GARE L D T & O LERIT 325
BERRBEME A 5 2 e WG Eh T 5B 9,

), 4% 132012~2015 SE1Z/NE A 5 3 i &
N 7= S. pneumoniae, H. influenzae & O* S. pyogenes
DTGNS & A % AP 5 A2
PARRE L 72, F72, BIRTEES pneumoniae \Z5%}
9 % CFTM K U cefditoren (CDTR) @ 6mg/kg,
1H3MHS (tid) Bov b 2 L -
in vitro pharmacokinetic model (IVPM) 2%} %
AR 2 MG U7z, A T T x & OIaIC
93 EMEHORBEICBRT 2 L vbh 2N
HH 1A 2 D 18 3498 T & B WM IR Bacteroides e OY
Bifidobacterium =% % PR E & BEt L 72D T
bbb THET S,

L #M#EHE

1. (EREK

/NP Sk B R 4 BiERR 13, e 5 T 2012~
2013 123k & M7z S. pneumoniae SOKE, 2014 4F-
123 Bl & 72 H. influenzae 49 ¥RIE ONIZ I B2 I3 ©
201541257 B X 72 S. pyogenes 32 ¥k & F 72,

Bacteroides % U Bifidobacterium 3., WAl #D
T HRET %I L, Bacteroides fragilis ATCC
25285, Bacteroides thetaiotaomicron ATCC 29148,
Bacteroides vulgatus ATCC 8482, Bifidobacterium
longum ATCC 15707 (American Type Culture
Collection), M U Bifidobacterium longum subsp.
infantis JCM 1222, Bifidobacterium breve JCM 1192,
Bifidobacterium bifidum JCM 1255 (|37 WFZ¢HH 78
BEANIULARFTNA X )Y — 22 v 2 —) %Al
L 7=,

2. FHREE

CFTM, cefcapene (CFPN), CDTR, cefdinir (CFDN),
clavulanic acid/amoxicillin (CVA/AMPC) D& 5 3
#l % 72, CVA/AMPCiZ, AMPCHisie LT
MIC #HlE L 7=, &%, CVA/AMPCIZ1:14 D
JEHTMICHPEIZHEI L 72,

3. MNREREEFR DB R VB RUERE ORI R

4BIE

ANV SRR IR 73 BiERK S. pneumoniae, H. influenzae,
S. pyogenes DIEFNEZ MEOWUE X, 2.5% FHiE
W (HA N &7 2 S8R ¥ cation-adjusted
Mueller Hinton broth (CAMHB: Becton, Dickinson
and Company) % Fi\»C, Clinical and Laboratory
Standards Institute (CLSI) D AEIZHEY, THER
ALY T 572, 7T 3 VAEHE FOCFTM
K ' CDTRIZ x5 S. pneumoniae O & 5z 1
EX, FRRDTHET, 45%k MIHET LT I v
(H A % LA RE) R INEG b % D TET - 7o
Bacteroides ¢ U Bifidobacterium O 3 51 & 5z 14
E1E, CLSID kI fEwy, ERFHRARLY ©
172,

4. IVPM IZ & (T 2 BEHE

IVPM IZ1E, CFTM K& O CDTR @ MIC ' % h
Z0.5ug/mL & TN0.25ug/mL T & % [R5 BES.
pneumoniae 4 ¥ (D-6710, D-6715, D-6729, D-6751)
EMHHL 72, IVPMIZSEYBIEL — b I 2L —
3 V¥ AT LAPASS-400 (CKHAKER) %,
CFTM K U'CDTR D S H & T & % 6 mg/kg HilnlfE
CIE G- HF o i g 101 A FcgE L, 1H3M
8 [ B THE G- L 72 BE D Iy v total BRI HERS %
LU 72, BiHbiZid4.5% e ME7T L7 3 v,
2.5% AR CAMHB % i U, 5% #ii~F i
MRHEILIE (HA S 4 A 5 2 MFZERT) 7RI Mueller
Hinton agar (MHA: Becton, Dickinson and Company)
ST — 1R #E L 72 18 & 10°~107 CFU/mLAH % 12
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HHESITHERL, 37°C TR L 7=, 240 E TR
I AR B A TE L, RERIROFEREE LT, &
B %% B fg (area above the killing curve: AAKC)
HEA—brIab—v g VY 7 (PASS-402W,
Ver. 1.16) (2 THM L7z, F72, KRGO E
W 6599.9% (3 Log,,CFU/mL) #&AMZ%4 %
99.9% R IR (time to achieve 99.9% killing:
99.9%KT) #Z#EmIJR (Microsoft Office Excel
2007) 12 THEM L 72, 2385100 99.9%KT DA &7
MBS, WSO b % ke & v, HRZEKYE
EHIHI5% & U 7z, #iEFY 7 P IESAS9.2 (SAS
Institute Japan) ZffifH L 7=,

II. &%

1. /N HRERR 2 BEME D EHI R 2%

HIRFEIZK$ % MIC % Table 11289,
1) 8. pneumoniae

MICj, i& CVA/AMPC J UF CDTR %% 0.25 ug/mL,
CFTM %% UF CFPN #% 0.5 ug/mL, CEDN #% 1 ug/mL
T b - 72, MICyg i CDTR #40.5 ug/mL, CFPN & UF
CFTM #* 1 ug/mL, CVA/AMPC #* 2 ug/mL, CEDN
MR 8ug/mL TH -7z,
2) M influenzae

MIC,, 12 CDTR #} 0125 g/mL, CFTM #* 0.5 ug/mL,
CFPN ' 1 ug/mL, CFDN % U8 CVA/AMPC 7% 4 pig/mL
Td 572 MICyiE CDTR 2% 0.5ug/mL, CFTM %
1 g/mL, CEPN #% 2 g/mL, CEDN #* 8 sug/mL, CVA/
AMPC 28 16 ug/mL T & - 7=,
3) S pyogenes

MIC;, & U MICy, 1 CFTM K& U CDTR 7% 0.0078
ug/mL, CFPN, CEDN %% 8 CVA/AMPC %5 0.0156
ug/mLTdh -7z,

2. HHRZMOEFEE(
2008~2009 4, 2009~2010 -} T* 1999~2004 4f-
IR KD 538t S 472 S. pneumoniae, H. influenzae

J 'S, pyogenes DREZPE@E 121319 & 2012~
2015 -5y BERR D REZ PERG A & H L 72 (Table 1)
W NOFRE, SEANZONWTE, BRI’
IR D S s n» 5 7z,

3. ErIREEBELU AZIVPM & AUV - fh %
HHEICHT 2 RENE

IR KD Bk S 7z S, preumoniae BEIR 53 BERK
4%k (D-6710, D-6715, D-6729, D-6751) 1ZX}9 % 5%
W R%E, 45% ¢ ME 7L T I VIR %
L, b MRS 2 HE L 22 IVPMIZ K D kR
L7z, CFTM XU CDTR ® 6 mg/kg, t.i.d. 5
TILTHBLU 7= il R HERS % Fig. 112, D-6710
KR AEFH B DO HERS % Fig. 212§, 4ERRIZx§
ZMIC, 77 I VIRMEEDOMIC (MIC+AIb),
AAKCHFTNZ 99.9%KT % Table 2 12739,

CFTM X USCDTR D 7L 7 3 VRN O MIC 1&
0.5~1ug/mLTh O, IEGHMIEL D F5A-§ 2
SN 7z, IVPMIZEWT, S pneumoniae D-6710
DERBIZ, HEAIERMIEE (Control) T3R5 3EBAIA
#%8~9 Log,,CFU/mL & TMIL 72, CFTM K U
CDTR ¢ 5-& 7 )L CI3E & RIG 6 F % % TIZ3
Log, A B34 U, FHEINIZED &k h -7z, fthod
SRR G [EIRRDHERL 2R L 72, S. pneumoniae
ARRIZKS % CFTM £ 5-Ik¢ e OF CDTR £ 51 D,
AAKC 13>89.3~>107 ALog,, CFU-h/mL % U°>91.2
~>108 ALog,,CFU-h/mL T& 1, 99.9%KT % 3.98
~5.60 B[] 2 1°3.98~5.15B5[#Td -7z (Table 2).
CFTM & CDTR I3 99.9%KTIZHE 28D 6 h
T (p=0.1958), [FIFEEDORREIIRAERL 72,

4. Bacteroides B U Bifidobacterium D EEF| 214
FHARIZXES % MIC % Table 312789,
Bacteroides, Bifidobacterium I~ X 3 % MIC i3,

CFTM %° 1~256 ug/mL, CDTR %% 0.125~64 ug/mL,

CVA/AMPC %8 0.125~2ug/mL T& 0, CFTM X

A MEZ R L 72,
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Fig. 1. IVPM THH L /- CFTM R CDTR O Mg E #55
A B
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A : CFTM-PI 6 mg/kg 1 H3[E  (8EERIFEIME) #EO#%5., B : CDTR-PI6mg/kg 1 H3E (8EREIMIME) FEO&s

Fig. 2.
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BERE : S pneumoniae D-6710, ¥l : 4.5%t MILET V7 I VR UR.5%BIA MK HRICAMHB

— : control, @ : CFTM-PI 6 mg/kg 1 H3[E (8WsffiflE) #XH0#:5, A : CDTR-PI 6 mg/kg 1 H3[A] (SR fHNRE)

... : detection limit

III. &%

K4 132012~20154F 12 0 TH it X 72/
H1k D ERIK 5 BES. pneumoniae, H. influenzae & U°
S. pyogenes DS FEPTIRHE I 5t § % FEAEAZ 1 %
JE L7z, CFTMIZWFRORMIZ L T8 RiFk
WAL, AR Z IR S s o
7z (Table 1) . ¥4, WHYH - kibkscHHK S. pyogenes
TliEd~v o7 u 74 FifEROEIS O EED 5 iz

Eknfs.,

N, f-7 0 2 LRVIEEMTERIZFED & s b o
EMEINRTVWBEY, F72, S pneumoniae X
H. influenzae \2xf L TIXY 2 F v O KB HEA,
152 B Il 2% 2R i & YE  (invasive pneumococcal
disease: IPD) R{RENEA 7L TV H [H R GYE
(invasive H. influenzae disease: THD) 23 L 7=Z
LAME RTINS0, S Zh 5 3R
LT, BEADORZERRI S hTnzn, F#%
DFEFN ORI MG OZ L s LIk, 2
LT 2AREMENEZE A 6N B2 en b, NIHKRD
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Table 3. Bacteroides & U Bifidobacterium DEEE| K= 14

MIC (png/mL)
R
CFTM CDTR CVA/AMPC

Bacteroides fragilis ATCC 25285 64 8 1
Bacteroides thetaiotaomicron ATCC 29148 256 64 2
Bacteroides vulgatus ATCC 8482 4 2 0.5
Bifidobacterium longum ATCC 15707 2 0.5 0.25
Bifidobacterium longum subsp. infantis JICM 1222 1 0.25 0.125
Bifidobacterium breve JICM 1192 4 0.5 0.25
Bifidobacterium bifidum JCM 1255 1 0.125 0.125

DR 73 Bl ok oD S5 Al R 2 P B 170 & ke R L2 F AR L C
WS BERHBEHEZ S,

NI EHEGYE T A K T4 VIZB W TN
HP e (g 2 UIHAEESE L, B RREE L LT
AMPC, % 58 L L CCVA/AMPC KU+
7 x ARPIHEOE AR G A HEE X T B Y,
CFTM @ PK/PD HEEMIC#IZ, EHE T 1L.6ug/mL
ERENTED Y, SEHEIE L 7= S. pneumoniae,
H. influenzae X ' S. pyogenes D i IR 5 Bl Bk 12t
§ % CFTM @ MICy fifi i3 1 ug/mL, 1pug/mL K O°
0.0078ug/mLT& % Z & 5, CFTM-PID &I &
Fehz K /NP TORRPRFC X 5,

% [al, IVPMIZ ¥} 5 CETM-PI }2 O CDTR-PI
D i w6 mg/kg ¢ 5- W D SEAREHERS % 32§
5125720, total DIMHIEE MO EAMEEN S
RNz free RDIMHPRE TEY T AHLT Y I 2
L= 3 Ve RREt L7z, MR MIC, il 50
T, total P TiF 40%T>MIC K UF 60%T>MIC D
RERIERIZ90% U ETH 5720 —F, free (R
T3 40%T>MIC K UF 60%T >MIC 0 3 B fiff 2% 13
30% AN T 1 (data not shown) AR Rh R 43 1
FTERWMETH >72, LI L, FBRIZENT

CFTM-PI ® 6 mg/kg % 5- (3G 2588 5 T

O, EAMAEOEmNEATOIVPM LTV E ¥
FALTY I 2L —Y 3 VT3, freelRIEETIE
PURTEPEAS /NG & 5 ATBEME & i X T
% 171819 2 )72 CFTM & U CDTR @ IVPM (<
BWTE, free KD MIPIRE %2 W 728G Tldse
FROER COMRAEFRTE RV EEZ 5N,

Lo L, —RICHFESEZ T LT 3 vk EARN
DEAIEATLZEMMONATER D, bEHEO
Aﬁﬁmﬁ%mﬁtbm”,ﬁa%é$®%wh
RIS 5 ] h T B 2,
FRC2 7 x AR PRSI EARAE 1 E L, CFTM
Ti374.6%>, CDTR TI391.5%>* T& b, 4l
DTIT I VIRINEED in vitro DHUFE TGO MG
BWTHEHY L [ElkEIC CFTM & O'CDTR O MIC
BT T I VIERNEL D & EART A EAICSH -
7= (Table2), LLEDZ &n 6, KAEKNITE
W ZBET 2720125 HKRAIZT LT I VIR
MiKEHL % F O T total ¥ TO IVPM % Bl L 7z,
Z DR, CFTM-PI & O CDTR-P1 ® 6 mg/kg % 5-
EFLEOTRE B ARFEM 27 L7 (Fig
2), FRBREFRIZAT$ 5 MIC A 25575 5 CFTM &
CDTR 2 [AIFE DR R RN R 278 L 7201, Wi HEF
DEAREEROENERKH O —D LR & iz,
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5%, TVPM OGR4 % & 8 Rl 2 AT 23 w0 B
EEiboNh5,

AN TIPSR O RIER & U CREER T A 7
B423Zeh% 0, CFTM-PLEHERGHEL
DR 7 = & RPUEIEL GO AN & L4
PED OB ARER 12 35100 T, 3RO BRI T,
CFTM-PI & M B 580 Tz & O b Isx$
2 EEHFEBIERMLOFRIT 7 = 4 RS-
FRHCHNTHRIE A S 2 el EhTn 39,

— I, NS T OBUR R GO TR A
W DOZEAL 2 E1TPE - TRBLL, 7 OB IZKE
WIIEEEL BB ZENMENTEHD, IHPMEE
HOH TSRV A ZHIZHAD S & 5
RSN TR AR THIE SR A EEL 6N
T 3529, BRI W# B T OMET A B Bacteroides
O Bifidobacterium OWH 25 TR OFHEFEIZB G- L
T3 Z e, NI % M4 5 AR
k> TET B EAMEENTHB T Eh
5, Sl MaNHE OB AR T d 5 B. fragilis,
B. thetaiotaomicron, B. vulgatus, BUO° FHIDFEBLHE
D MEKAF-fi T OBEEAR T b 5 B. breve, B. longum
subsp. infantis, B. longum, B. bifidum” @ &%
EET-T2. T DR, CFTMIZH Y &2
CVA/AMPC . T'CDTR & 0 1K<, TFHIDHHE
MEWERD—-DTHB L ELLbNT,

AR 2 DZEAIZSEBE L, TN |2 B
T AT & U THEMrpOSEHROTE IR & W5
ShTwb, NEERRFNZ #5T, CFPN-PI#5-
T2 235~516ug/g’®, CFDN #5453 0.99~
254ug/g*”, CDTR-PI#% 5§l T3, 3.78~1,389
ug/g” TdH - 7=DIZx LT, CETM-PI 54Tl
2.25~7220ug/g’’ & WK MEA R L7222 &
MWL T Tnb, CFTM-PIXR CDTR-PI 7% £ D
I2F AT T R 5y 23 TN X Ul
RO T2 T 7 — XTI A Z T TR
Y B W& 7= S 0 — RIS AT F i R
Sh, X NhEhr-7=-7a R 5y 7O—EidE

BATIASMENS Z 25, BENICIEENTE
RPIFAET 228, BN DB-7 7 4~ —XIZ &
DARESFREEZONTWSY?, #Efiho
CFTM R A I D 1%, CFTM 2354 N T
AR EIUZL W, BB WIRER X L CFTM A3
BNDB-7 7 47— X THRNIZHRE N5 n[EE
WhEZENS,

DIk, CFTM-PLiEHER G, /NP0 s &gy
JEIZK U C CDTR-PI & H & G- & [FFEE O H H
MR SN,

HE

AN D720, BRIk Z 0 5 IHZ £ L7z
WRIE R 2 2 B OB L & CICHFE H &u
A TS FHEBSARIFE S E S RHE L £ 97

FlAER
HH DT, BrRHE T, KRHISE, B
ZIFEINLE TR AR OILRTH 5.

5| A 3k

1) BRHVL, FRIGRE, WTER— /N S
Jiti & S O Ji [K] B D HEFZ 12 DT (2001~
2006 4F) o /NJLRESEGIE 2008; 20: 465-8.

2) HAEFYAZ, BANLH SR 2, H
A H BMHERESYE - =7 0 VL2 /)
REMPEEBHRTA F 74 20134ER, &
JE ik, 2013

3) LM, AAKA T, MEET - NRO&
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27E2008; 47: 115-9

4) Suzuki K, Kurono Y, Ikeda K, et al.: Nationwide
surveillance of 6 otorhinolaryngological infectious
diseases and antimicrobial susceptibility pattern
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5) /NSRS RGGEZIR T A N 74 VMERER
Z NI SRR RE AT A N T4 v
2017, I, 2016
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P YYRE B 12 35 1 B cefteram pivoxil /& &
Peh DM & att. HALSARREE R
HEFE2008; 56: 453-61.

FAAREEIL - 16S IRNA KA fafE & L7z & b
WiN 7 @ — Z i (8B4 O R B bk 1 AN
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CLSI: Methods for dilution antimicrobial
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RIEZE, EHok B, fREHET, il N
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R R, R —, BLEPSRAE, At c /NRRE
312 % 1 % Cefditoren pivoxil K &l O #& & 5
fii. Jpn J Antibiot. 1993; 46: 95-114.

Okade H, Funatsu T, Eto M, et al.: Impact of the
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EAEBL, R, BRRE, fh R &
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Aok EE, PRET, WILE—, i KB
W8S 7z AREEIYE LY S BRI
% AAEAL L THUREE O PR, BRIK & e
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(RRRSTEI 1= L I N T R = 7 G o
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In vitro study of efficacy of high-dose cefteram pivoxil

Naoko Futakuchi, Yuko Shinmura, Yoshimi Oonishi and Nobuhiko Nomura

Research Laboratories, Toyama Chemical Co., Ltd.

To assess the efficacy of high-dose cefteram pivoxil (CFTM-PI) against respiratory
infection in children, we investigated CFTM antibacterial activity against clinical isolates from
pediatric patients, its bactericidal effect using an in vitro pharmacokinetic model (IVPM) that
simulates the serum concentration of high-dose CFTM. Additionally, antibacterial activity of
CFTM against anaerobic bacteria that are dominant in the intestinal bacterial flora of infants was
evaluated.

Clinical isolates from pediatric patients between 2012 and 2015 were examined for their
susceptibility to cephems and penicillins. The MICy,s against 50 Streptococcus pneumoniae
isolates were as follows, 0.5ug/mL for cefditoren (CDTR), 1ug/mL for CFTM and cefcapene
(CFPN), 2ug/mL for clavulanic acid/amoxicillin (CVA/AMPC, 1:14), 8 ug/mL for cefdinir
(CFDN). The MICy,s against 49 Haemophilus influenzae isolates were as follows, 0.5 ug/mL for
CDTR, 1ug/mL for CFTM, 2ug/mL for CFPN, 8ug/mL for CFDN, 16 ug/mL for CVA/AMPC.
The MIC,,s against 32 Streptococcus pyogenes isolates were as follows, 0.0078 ug/mL for CFTM
and CDTR, 0.0156 ug/mL for CFPN, CFDN, and CVA/AMPC. The MICs,s and MICy,s of each
antibacterial agent were about the same as those of previous study in Japan.

The IVPM simulating the serum concentrations of the antibacterial agents administered
orally at 6 mg/kg three times a day with albumin-supplemented medium, was used to examine the
bactericidal effect of CFTM and CDTR against 4 S. pneumoniae isolates from pediatric patients.
Both antibacterial agents showed more than 3 log,, reduction in viable cell counts within 6 hours
after exposure.

MICs of CFTM against Bacteroides and Bifidobacterium, dominant species in the intestinal
bacterial flora of infants, ranged between 1 and 256 ug/mL. This high MIC may be one of the
reasons why the incidence of diarrhea in pediatric patients treated with CFTM-PI is lower.

In summary, our findings suggest that high-dose CFTM-PI may be effective for the treatment
of children with respiratory infection.



