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Table 1. Pharmacokinetic parameters and PK/PD breakpoints of each antimicrobial agents
D Dosi C T T1/2 Protein bindi
Antimicrobial agent ose . osTg max max / rotein binding BP1 * Bp2 ** Reference
(mg) interval (h) (mg/L) (hr) (h) (%)
Faropenem 150 8 2.36 0.96 0.76 86 0.25 0.125 10, 18
Cefditoren pivoxil 100 8 1.66 1.40 0.80 92 0.25 0.06 11,19
Cefteram pivoxil 100 8 1.19 3.15 1.03 75 0.5 0.25 12, 20
Amoxicillin 250 8 3.68 2.00 0.97 25 1 1 13,21
Cefcapene pivoxil 100 8 1.08 2.50 1.10 46 0.5 0.5 14, 22
Cefpodoxime proxetil 100 12 1.70 2.70 1.80 30 0.5 0.5 15
Cefotiam hexetil 100 8 1.54 1.50 0.56 8 0.125 0.125 16, 23

* BP1: TAM% > 40%. TAM% = In(COh/MIC)/K *7/24

** BP2: TAMY% > 40%. TAMY% = In(COh * f/MIC)/K * /24
COh = In(Cmax) + Tmax *K

K = In(2)/t1/2

7 = dosing interval

f = correction factor of protein binding (= 70%; 1, 70 —90%; 0.5, > 90%; 0.2)

W TV TIVE2RML, BREO MIC ST & L3
% 0 BET L7z £ 72 PK/PD BlEROBLEA S, FLHSEDOE AR
B AR YRR X B ISR 5 Z L o E
PIZOWTHERL O THET 50
L MRHELVFE

1. Witk

RI LA OHBATHREE TR 17 48 11 A 22 5 ik 18
1 H @ 37 I8 S 724 Streptococcus pneumo-
niae 59 ¥k (FEMIEBI 7 L, PSSP 31 # 53%, PISP 22 #
37%, PRSP6#10%) X5 & L7z

2. PLEE

WME L2330t 7 = 4R35 3EH : cefcap-
ene pivoxil (CFPN-PI), cefditoren pivoxil (CDTR-PI),
cefotiam hexetil (CTM-HE), cefteram pivoxil (CFTM-
PI), cefpodoxime proxetil (CPDX-PR), X% & %31
A : faropenem (FRPM), B X UOREOR= T v HR¥E
1 ##| : amoxicillin (AMPC) ®FF7 #Hl & L7z,

3. AN EEE L7 MIC #lE

MIC (ug/mL) ® % Hid Clinical and Laboratory Stan-
dards Institute (CLSI) @ % ® % e AR A PR 12 e
U720 T-WWGHEE:, Zeitlinger S5YOHISICHEL, i
HWANOEARNZRELE b T VT I VEFHI T LTI
(7 34— 1F"50 mg/mL, /N7 A ¥ — kX &tt) 2 M L
TNT IV ORKIEEN4g/dL L5 L HITHBE L
Mueller-Hinton broth (X2 b ¥ 51 v ¥ ¥V VK&
#t, lot. 1000C1DIXK, BLF MHB-alb) % {E# L 72, MHB-
abB X7V T I ¥ &HBI L % v Mueller-Hinton
broth (BL'F MHB) & Z &N IZH i % 10° CFU/mL
275 &)\ 2R L MHB-alb 3 X 0" MHB T#h Fih
MIC % W& L 720 S HHEH I B v T MHB-alb & O
MHB T#lE L 7z MIC DA AHBIARE 2 Sl L, A B
IZoWTKRD 72, F 72 MHB-alb B X O MHB @ MIC @
REHBL, 7V7 I YIS & 5 MIC O b5 % K il
HITHIB U720 MENSRNVIEA—F— XA F8F L (F

T RS AOVE, SRR A 2R L, R R AR
\& S. pneumoniae ATCC® 49619 % fHiH L 7z, A HEHUIR 3
OPEL ¥ 13 0.008 pg/mL~16 ug/mL & L7z,

4. PK/PD 7L —27 K4 v F OB & BEOE S

BB D Z Lok

2O TL—2 KL b (BP1BXUBP2) #Hw
T, MRS 59 RO &R % K, PK/PD 7L —72
KA ¥ P OFIH S BEAMGFHIERROZ 4%
A L 720 BPLIZ, #ESEHOMERG- BT 5/
BN DRN B HEC Y % £ 12 PK/PD 785 X — ¥ O time
above MIC (TAM) % >40% #iii7=3 MIC & L7z, BP2
B REROERAEARICEDE HEEAERT0% LT T
&1, 70~90% Tix 05, 90% ML LETIZ02%E &L
THL, TAM%>40% %iii7z9 MIC & L727, K3EH
® BP1, BP2, PK 7—% B X OO & ik 450
\&, Table 1 IZ/RT&BYTHb, MHBIZTHIEL 72
MICIZBP2% 7L —2 K4 v &L, £72 MHB-alb
ICCTHELZMICIZBP1Z7L—2KAf Y MELT,
ZNENORMFEZ ROz, MHEDEIERZ KT 5
ET, BARKARICE 2MIEORREHEOZ YR A7z,

I % S

£ AEHH] O MHB-alb Ti#fll5€ L 72 MIC 3 & 0" MHB T
W5E L7z MIC 2l L7z & 25, RPN BT 5 NER AR
% # ¥ 1& CPDX-PR 0927, CFTM-P10917, CDTR-PI
0913, CTM-HE 0901, CFPN-PI0.897, AMPC 0.879,
FRPM 0.867 £ W3 OIEANZ BT H m\HIBAED
LMN7zo WIT S. pneumoniae 4= 59 FRIZOWT, KIEHID
MHB-alb 8 X U MHB TH i L 72 MIC O A > 35 {
&, MHB-alb & MHB ® MIC i (MHB-alb/MHB, LT
MIC k) @ F¥fili% Table 2 127K L 720 4% 59 ¥k H ik
T, TVTIVRINCE 2 MIC R (MIC o F
) &, K % wIigiZ, FRPM>CDTR-PI>CFTM-PI>
AMPC >CFPN-PI>CPDX-PR>CTM-HE T & - 72
FRPM, CDTR-PI & X O CFTM-PI® 3% #1137 )V 7
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Table 2. MIC of antimicrobial agents against Streptococcus pneumoniae in MHB-alb (data

shown as geometric mean) and means of MHB-alb/MHB MIC ratio

Geometric mean of MIC ( ug/mL) Increase of MIC * in the

Antimicrobial agent .

MHB MHB-alb presence of albumin (Mean)
Faropenem 0.08 0.39 6.9
Cefditoren pivoxil 0.28 1.06 4.2
Cefteram pivoxil 0.47 0.91 2.3
Amoxicillin 0.17 0.22 1.9
Cefcapene pivoxil 0.45 0.54 1.5
Cefpodoxime proxetil 0.92 1.12 1.4
Cefotiam hexetil 1.14 0.86 0.9
* Increase in MIC: MHB-alb/MHB (n = 59)

IVIIMC L D 26580 B MIC @ ER- &R L7225, i 111 =

DHFEAITIE2M/BUTTH- 72,

Wiz, 459 #k% PSSP (31 #k), PISP+PRSP (28 #)
WAL, BRI EICT VT I UiiRinc & 5 MIC @ 1H
WZOWTHIR L 720 &AW THE 21T 7278, Fig.
1121%, MIC ko F344E 25 2 5 DL 1T - 72 FRPM,
CDTR-PI, CFTM-PI ® 3 35L&, MIC b D FIMEHT 2
BUTCTH o722 434D B CFPN-PIIZDOWTRL 72,
Fig.1127/% L 72 X 9 |12, FRPM, CDTRPI B X Of
CEFTM-PI ® 3 #HKNIT7 V7 I ¥ 2T 5 2 & TMIC
A ERS B EINA RO SNz, CFPN-PLIZW S 2 7%
MIC & EFENATFED SN h o Tze T 72, MIC LD
WA 2 R LT Td o 721> 3 #%) & CFPN-PI & [ B
WZHI S 227 MIC O L A6 % 58 7 5> > 720 FRPM,
CDTR-PI 3 X O"CFTM-PI ® 3#Ki1x7 V7 3 VKN
WX D RHEMEE LAY, EETH o 72 b ODHEICHE
WEALT RO bz BP1 2 4L#EE LT, TIVT
I VORI & Y HEEZ L E > 728, FRPM T
1, PSSP T 29%k+H 8 #:(28% ), PISP +PRSP T 13 ¥kt
7% (54%) T H - 720 CDTRPIT I, PSSP T, 18
B 8 ¥k (44%), PISP+PRSP T 11 #H 10 #(91%) T
o720 CFTM-PI Ti&, PSSP T 17 ¥4 3 4k (18%),
PISP +PRSP T 10 #&H 2 #& (20%) TH -7z

% 72 FRPM, CDTR-PI 3 X OF CFTM-PI @ 3 #] 1Z
DWTC, KK O E PGB B RNENE" Y
5 BP1BXUBP2 %5 L, 3#HFIIOWT, BP1 23
#el L7k &0 MHB-alb O EM% &, BP2 &L L
72& &0 MHB O MR %2 kg L, Table 312/ L7,
MHB-alb @ &3 & MHB O @M= 1%, FRPM TldZh
ZH PSSP T 68% & 90%, PISP+PRSP T 25% & 32%
T& 720 CDTR-PI Ti&, PSSP T32% & 32%, PISP
+PRSP T4% & 4% T - 720 CFTM-PI Ti&, PSSP
12 45% & 52%, PISP i3 32% & 25% Tdh o720 T DAl
DFHITIZ, BP1 B & U BP2 O &3 1T 13645 0 Befil
BNz,

VAT B EmVEAMG GRS FENTER, THESR
OWMEL G Z R TRMEND 5 —F, PIHETIIE
HEEASERPMEER 2 G S 2 WEEE o700, oh%
EZRLEVWETE MICIZLA2EWMFMEZITH Z L IXEE
THULEDD B, BUE, HWEBERGRVPERRARIZ
G252 LI o T IEROLNETY,

Sl g & LS EATREO & AREEIE, BRI X
UL FRPM T 86% ', CDTR-PI T 92%'’, CFTM-PI
T7H%EMESNTEY, TVTIVHRIMIED 245
PLEMIC @ B Z/R L7238 A & —B L Tz, HFIC,
FRPM % CDTR-PI D & 9 1290% N OKE &2 HT
AHEHNE MIC O EHZN L ) @z 87z, —7,
TVTIVHEMZEAMICOLEAN2/EUTFTHo 72
HHOJEAREHF L, CFPN-PI T46%*, CTM-HE T
8%%, CPDX-PR T 30%, AMPC T 25%*'CT& - 72,
¥ 72 Fig. 1% &, FRPM, CDTR-PI B X U8 CFTM-PI
D 3 FHNIMREREOWEE b, TVT IV
I L Y MIC @ FAEIAHRD SNz L EoZ &h
O, MHAMAEENT0% DL E2mR3EHIT V7 I Vil
I2& ) MIC A5 A3 20 S, &b AR T
HWIN0546, BAKEEIEHVIEH T in vitro D&
PEG T & RN RS TERBE L, RN TR EBRR RO T
B B WIZRANBIABEM S 5 W HEPEDSE 2 H 7z,

KIZHDIDNAME L 7z &G R IR D% 4
PEIZ DWW TG L 720 PK/PD #EHIZB W T, PLHERHT
FREEOER M ICEERHERZ KL, EHIEREK
TiHii3 5 2 L OFEZEMRIEIBHRTIIMLE LN TV BHH7,
F$72B-7 7 % ARIEIIPRIE D TAM % HIERIR A R &
M52 EBMENT VALY bilbNIEHKBER
W2 & % invitro B X O in vivo DGR O = HIET 5 72
DIZ, TAM%HR T ICHIERE(F) 2% L7zas, Th
1 British Society for Antimicrobial Chemotherapy
(BSAC) ® MIC 7'L— 27 R4 ¥ b OFHIE#ES? % 221
L7z bbb, BAKGENT0% LFOHEHRIZF=1,
70~90% D¥EIE F=05, 90% Ll i3 F=0.2 % Kl
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Fig. 1. Comparison of MIC vs each strain in the presence or absence of albumin. At top left: MIC of FRPM, At top right: MIC
of CDTR-PL, At bottom left: MIC of CFTM-PI, At bottom right: MIC of CFPN-PL Solid lines indicate BP1 (FRPM: 0.25, CDTR-
PI: 0.25, CFTM-PI: 0.5, CFPN-PI: 0.5). Dotted lines indicate BP2 (FRPM: 0.125, CDTR-PI: 0.06, CFTM-PI: 0.25, CFPN-PI: 0.5).

Table 3. Comparison of susceptibility rates at 2 breakpoints of each antimicrobial agents

Dose No.(%) of strains less than MIC BP
Antimicrobial agent Used BP * (value) Used MIC

(mg) PSSP (n = 31) PISP + PRSP (n = 28)
Faropenem 150 BP1 (0.25) MHB-alb 21 (68) 7 (25)
Faropenem 150 BP2 (0.125) MHB 28 (90) 9 (32)
Cefditoren pivoxil 100 BP1 (0.25) MHB-alb 10 (32) 1 4
Cefditoren pivoxil 100 BP2 (0.06) MHB 10 (32) 1 (4)
Cefteram pivoxil 100 BP1 (0.5) MHB-alb 14 (45) 9 (32)
Cefteram pivoxil 100 BP2 (0.25) MHB 16 (52) 7 (25)
Amoxicillin 250 BP1 (1) MHB-alb 28 (90) 21 (75)
Amoxicillin 250 BP2 (1) MHB 28 (90) 18 (64)
Cefcapene pivoxil 100 BP1 (0.5) MHB-alb 16 (52) 13 (46)
Cefcapene pivoxil 100 BP2 (0.5) MHB 20 (65) 12 (43)
Cefpodoxime proxetil 100 BP1 (0.5) MHB-alb 13 (42) 8(29)
Cefpodoxime proxetil 100 BP2 (0.5) MHB 16 (52) 9 (32)
Cefotiam hexetil 100 BP1 (0.125) MHB-alb 8 (26) 0 (0)
Cefotiam hexetil 100 BP2 (0.125) MHB 4 (13) 0 (0)

* BP: Breakpoint

RIS UMIE L 72 2 70% 22 2 EEMGER EMSHL L) TEEERL TV,
EHIAIMEIEIIET LT L -7 R, v POBRER, Hi BOMAROMIEICL D T L —27 KAV FAE L L7z
IELZWEEE R T1/2~1/56 BEKLS RS 24 FRPM, CDTR-PI # & O° CFTM-PI ® 3 FEHIIZDOWT,
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O EROMIERPZ L TH L 01DV THGE &
175720 FRPM @i Ti& BP1 12317 % MHB-alb ® &
PR & MG L7z BP2 2B 5 MHB o g
D713 PSSP Tl 22% & TE#fi L 7225, PISP + PRSP Tl
7% £1313—3 L7z (Table3), ¥7:, CDTRPIB L
CFTM-PL 23T, BP1IZ351F % MHB-alb ® &M%
LEARAMIE L7 BP22B1F 5 MHB O &= % I
4% &, PSSP 3 X OF PISP+PRSP TIEE—H L 720 —
Ji, BHMEAROMIEICL D 7L —2 KA ¥ MHEILL
% 7 - 72 AMPC, CFPN-PI, CPDX-PR % X OF CTM-
HE (%, BP1 23513 5 MHB-alb &R & #i1ERE

U 7:BP212 B} 5 MHB @ &M % 1%, PSSP 3 & O
PISP+PRSP TIEIF—H L7z SO DS, HEHLVH
WHEL72X 912, TAM% >40% % 3:# X L 72 PK/PD
TL—2EA Y MEBRIIBT 5 EAREE RO LR
B, TbbEABAENT0% LT TIE1 %, 70~90%
TIX05%, 90% M ETid0228MtickLsz o
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MIC @ _F5-% U7z, ERRAHR & TRl 234 2 v g s
THETHH LEZ LN,
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Influence of human albumin on in vitro activity of oral beta-lactam antibiotics
against Streptococcus pneumoniae

Noriyuki Abe”, Masaru Komatsu®”, Saori Fukuda”,
Akihiro Nakamura”, Mizuho Iwasaki” and Shuji Matsuo”
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We evaluated the influence of human albumin(HA) on the in vitro activity of 8 oral beta-lactam antibiotics
against 59 recently isolated strains of Streptococcus pneumoniae.

MICs were determined by broth microdilution with Mueller-Hinton broth alone(MHB) or supplemented
with 4 g/dL human albumin(MHB-alb).

The geometric mean of MICs obtained in MHB-alb of amoxicillin, faropenem(FRPM), cefcapene pivoxil, ce-
fotiam hexetil, cefteram pivoxil(CFTM-PI), cefditoren pivoxil(CDTR-PI), and cefpodoxime proxetil were 0.22,
0.39, 0.54, 0.86, 0.91, 1.06, and 1.12 1 g/mL. The MIC ratio (MIC obtained in MHB-alb/MIC obtained in MHB) of
FRPM, CDTR-PI, and CFTM-PI were 6.9, 4.2, and 2.3, and those of other antibiotics less than 2.0. HA had a
greater influence on the antibacterial activity of FRPM, CDTR-PI, and CFTM-PL

Susceptibility ratios of S. pneumoniae for tested antibiotics were calculated using two types of breakpoint
(BP) MIC satisfying 40% time above MIC for the dosing interval. BP1 was based on total concentrations of
human blood and total concentrations were revised by the coefficient of human serum protein binding rate
(FRPM: 0.5, CDTR-PI: 0.2, CFTM-PI: 0.5, other antibiotics: 1) in BP2.

Susceptibility ratios with all antibiotics using BP1 and MIC with HA were similar to those using BP2 and
MIC without HA.

These findings suggest that in the presence of HA, MICs of FRPM, CDTR-PI, and CFTM-PI were mark-
edly increased over those of other antibiotics. Protein binding should therefore be considered in PK/PD BP
for beta-lactam antibiotics.



