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(TBPM) &, WRAWHIRANRZ PV ERWHRNZAL, LY b, X=Y Viiftko Streptococcus
pneumoniae, Haemophilus influenzae (% L CTHMWIIR N 2 AT 5o £ 72, v 7 ARBESRE TV 2 w7z
pharmacokinetics-pharmacodynamics (PK-PD) iEROFER, B-F 7 ¥ 2 RPIR IS % T>MIC
I3, AUCH/MIC i2EWHBE 2R L7,

TBPM-PI O FIRBA%E121Z PK-PD Bl Z G H L7z. T2 b5, P - % PK-PD Bign 2 6 LT
E L, ARG E PK-PD I L ) ZOREDOZ LM MR L THD, ¥ 7 A PK-PD B THES
N7z AUCH/MIC i SRS - HEZEE L CHE - HERERREZERL, BA TOEKIERH
% HEZR S BT, AP S OKEWRSE X PK-PD T W /NEoOREE - HEZERE L. /N2
DERIRHESEH: - HiE & L7z 4mg (i) /kgx 2 [/ B 5 CTEWERIRA RS 5N, HHED 6 mg
(i) /kg x 2 01/ H¥z 5-THEFIHER T 2 REFNR LT mVERRRI R/ Sz, & 612, NE Atk
HEzx4R e L7 CDTR-PI G & & O~ EHMILEGART, CDTR-PI mAHE & OIELMEIMGES b
LB, BHOMAEAENARENECZ EARENT, 72, BEMTu T 7 AV, B-fFO B-5 2 %
LARPIMIE L R 250 TIE% L, BREMELE 2 20EHIZRED bl d o7z,

TBPM-PI i&, FEAIMPERC & 2 /NRIEAYE OB OWEEI M CIFRES NS, L L, FIOFEIA
WNRALRIARIETH 5720, WERLBIP ILOBINA SRS %M IEHTHEREEZ 2, #INEE
&, AR R CHBICHERSE LT B /NERE R, BIAREE, MO IWBITHE 7. 2 51T, HiHER

BRI TIRRPMFTERVEFICIREL THHT A2 ENFERETHLLEER LN D,

Key words: tebipenem pivoxil, child, oral carbapenem, PK-PD

L & U &

FUENRARL EXRF VNV (Tebipenem pivoxil B3 :
TBPM-PL, @i @ 4 7 % 2NEHHR 10%) (&,
HAT A 2L &) =ttt B 74 244 <R
HEh, BIGERER DI L 7RI V3R 4
RPRHETH ), FraEL LT 20094 4 H 22 HIZHER
e S L 72,

TBPM-PI i, {EAKTH %7 ¥4 24 (TBPM) O
C2HLANERYBEERF UNIETIAT LT LI L
WX OROWEEZ R L&z 7a NIy 7 ThD, B
D% ORI =T 7 7 A RPUH I TREWIX
HICENRT WS, 72, TBPM IMRIE VIR AT My
% H L., Enterococcus faecium 3 & U Pseudomonas aerugi-
nosa 7% E—HRO W2 B < % < OERRDEERRITT L, <
=V VR 7 2 ARPRE L YR, EEH A N

N RPN EE & AR E DL EORGHIR ) 2 R34S,
WARNR O BIGSEGRHE EIE L 22 o TW B X= ) Vil
4k Streptococcus pneumoniae (PRSP), ~7 1 J 4 itk
S. pneumoniae 3 & U° Haemophilus influenzae 12 %F L T b
MWPITR 2 AT 5o

2007 £ 1 H2*5 6 H £ CliATb 7z HARH SRR
EAENT TR R D 4 A EY — XA T 2 AT, S. pneu-
monige DR=1) YIFPEHERIE 461% &5 <, FFICIR4E
I EEWIRRICH Y, H. influenzae IOV TIE, 7 v ¥
1) ¥ (ABPC) Pk R O M7 58.7%, 4§12 5 LT T
12609% EIEFICEPo 7z WMEINTNEY, TDX
I NS/NE IR S ESE O T S5 K B it P o HEn
&bz, LY DI 2IKDHBETARE T 2 AR
4 H A5 6% FE TOBIITBT 2 EOBUHTE T oY
SETGHASEE & 2 0, e AL, R OEBEALD S,

NGE

*HHR TS X 14 5-9-1
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Table 1.

genes from penicillin-resistant strain

Antimicrobial activity of TBPM against Streptococcus pneumoniae with recombinant penicillin-binding protein

S. pneumoniae  pbp gene MIC: pg/mL

Strain No. mutations  Tppyf  CDTR  CFPN  CTRX AMPC FRPM  MEPM CAM LVFX

Recipient strain

MSC17007 none 0.004 0.03 0.015 0.03 0.03 0.015 0.015 < 0.015 1

Isogenic recombinants

MSCI7008  pbp2x 0.004 (1) 05(16) 1(64) 1(32) 006(2) 0.015(1) 0015(1)  003(—) 1(1)

MSC17009  pbp2x, pbpla 0015 (4) 2 (64) 2 (128) 2(64) 05 (16) 0.12(8) 0.12(8) 003(—) 1(1)

MSC17010  pbp2x, pbpla, 0.25(64) 1(32) 1(64) 1(32) 8(256) 2(128) 1(64) < 0.015(—) 1(1)
pbp2b

Donor strain

MSC17011  pbp2x, pbpla, 025 (64) 2 (64) 2(128) 2(64) 8(256) 2(128) 2(128) >32(—) 1(1)
pbp2b

('): the MIC ratio of (Isogenic recombinants or Donor strain)/Recipient strain,

(— ): not calculated,

TBPM, tebipenem; CDTR, cefditoren; CFPN, cefcapene; CTRX, ceftriaxone; AMPC, amoxicillin;
FRPM, faropenem; MEPM, meropenem; CAM, clarithromycin; LVFX, levofloxacin.

TEHHPIREORRZ REECSIND L HITRY, K&
RAHEMEICL R TETVWD, 2D LX) BRWD S,
HLRAEH ClPPE B IR ASE 12 S FEFE ISR T 2 BBl it
W DB, NEBHROBG P 5R KD LN T WS,
TBPM-PL %, ZOFH 707 7 4 V6 2 D52
ZZL7HEATHLZ b, MIELWE D /NETOES
B3 & RIS N 720 BN TO M - R BRI B
WT, NIRRT AN & 7 o T B Ml P
7% & H SRR ASE 2 W RATERE L, =\ KRR
RBIOR= VY VIER 2 & & S. pneumoniae |2
100% DR AR EZ IR Lize T OB S /S
FEWC BT 2O o7z L, HA LS
AR O/NRIRR B R H & 3 X ORI HE bR
e e L k0 ) 2, BREORWNETORIEE
BRLTHEDL L E L BMACBWTIE, 4ROl
PR ORMOBA %2 WD TS 5252 FELTY
5o
TBPM-PI /N 25 G102 L 72 BRREERIZ, 2005 4 75
5 2008 AE T THEMBS N, HH S, BB X O
P BIRHAR & LB X OCEYBEOMEENAT
b, DFIORT R, SHMliSh, KiIZwzo
720
TBPM-PIO¥i#ix L b L, Ttk H Ik b,
ORI A XY PV ERL, 42 PRSP, -5 7
yx—XIEEET V¥ T Vit H influenzae
(BLNAR) (K3 2 PRI A5\
@R HBEHIZRL, EHICPAEH 5V iE
PASME (2 X ) JURRIRAFEHES % o
Qi1 D S. pneumoniae 3 & U H. influenzae %5 K 1
D% 2O L/NRIRE S, RIRPESE, Mo L
TRWARMEZ R,
OABENMH O LENES BER S N D AR, FiGHER)

IR FEREGN S AR Z R,
® 1 H 2 MG BE T3 2 A ME»HRS R, Tk
MtEEN7ZHIRHITH ), ANETEHVIRED > T
TAT Y AERDOZIENTE S,
OFETRIE DS Vo
@RIWE R BRI AL D S HE LB, BEAF ORELT p-7
75 LRI ERE SRR L0 %RL, Eod
D&, TH - BBETH S,
I EEZNEME
1. TEHRT
TBPM-PI DIEMEAMKTEH 5 TBPM 3, S. preumoniae
B L O H. influenzae DHELD PBPs (20 L TRV & 8
AEZIRL72" S. pneumoniae TIL, pbp2x 2252 pbpla
R B\ 3 pbpla+pbp2b Z R Mb H 2 LI12 XD
TBPM 25 &3 XTD B-F 7 ¥ AR E ORI
THRDON, MO B-F 7 ¥ L RIUHEHE & R pbp
EROMAERI L DO EZZT DD, S
preumoniae \ZXF 9 % HUH I AFRBRICHE L 72 6 Rk 12 36
Wi &R - 72 (Table 1) % 72, H.influenzae ®
PBP3 % 2 — F§ % fisl BIATICBT L7 I/ REHR L
MIC DBIFRIZ DWW THEGE L 7245258, TBPM % & & 7 V2N
A LHRPUEFIZ, 526 7 H @ asparagine @ lysine ~®
73/ BB (N526K) OFEEZT L, 72 b5%
ViFIRE R Y, 517 FF H O arginine ® histidine ~® 7
I/ MRiEHR (RSITH) B2 Z1FI12{ v &, SSN
WO 7 3 7 BiE# (385 % H © serine @ threonine ™~
DT I/ SR - S385T) 12X 2EROMATERDLE
EZIFIZ VT LRI S N,
2. SRS BERRIC A3 2 BURE T
TBPM 2, Enterococcus J& % b < #F 507 T Ltk 7z
5 NN P. aeruginosa 55D 7" ¥ 7 HEIEFERER % Bz < 1Mk
7T LRV ORHERBRICH LT 05 ug/mL BLF, B
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Table 2. Antimicrobial activities of tebipenem and other agents against clinical isolates

. . Antibacterial MIC (ug/mL)
Strain (No. of strain)
agent Range MICso MICoo
Staphylococcus aureus (MSSA) TBPM 0.015-0.03 0.015 0.03
(42) CDTR 05-1 1 1
CFPN 1-2 2 2
CFDN 0.25-0.5 0.5 0.5
CTRX 2-8 4 4
MPIPC 0.12—2 0.5 1
AMPC 0.25—> 32 2 4
AMPC/CVA 0.12—-2 1 1
FRPM 0.12-0.25 0.12 0.25
MEPM 0.06—0.25 0.12 0.25
IPM 0.015-0.03 0.015 0.03
CAM 0.25—> 32 0.25 > 32
LVFX 0.06—1 0.25 0.25
TFLX 0.03-0.5 0.06 0.12
Streptococcus pneumoniae (PSSP) ¥ TBPM 0.002-0.008 0.004 0.004
(45) CDTR 0.008-0.5 0.12 0.25
CFPN 0.015—1 0.12 0.5
CFDN 0.06—2 0.25 0.5
CTRX 0.015-1 0.25 0.25
PCG 0.015-0.06 0.03 0.06
AMPC 0.015-0.12 0.03 0.06
FRPM 0.008 —0.03 0.015 0.03
MEPM 0.015—-0.03 0.015 0.03
CAM 0.015—> 32 0.12 > 32
LVFX 05-2 1 2
TFLX 0.12—-1 0.25 1
Streptococcus pneumoniae (PISP) » TBPM 0.004-0.12 0.008 0.06
(44) CDTR 0.12—1 0.5 1
CFPN 0.12—-2 0.5 1
CFDN 0.25-8 2 4
CTRX 0.25-2 0.5 1
PCG 0.12-1 0.25 1
AMPC 0.12—-2 0.25 1
FRPM 0.03-0.5 0.06 0.5
MEPM 0.03-0.5 0.06 0.5
CAM 0.015—> 32 16 > 32
LVFX 051 1 1
TFLX 0.12—1 0.25 0.25
Streptococcus pneumoniae (PRSP) ¥ TBPM 0.03—-0.12 0.06 0.12
(42) CDTR 05-16 1 4
CFPN 0.5-32 1 16
CFDN 4->32 8 32
CTRX 05-16 1 8
PCG 2-8 2 4
AMPC 1-8 1 2
FRPM 0.25-1 0.5 0.5
MEPM 025-1 0.5 1
CAM 0.12—> 32 > 32 > 32
LVFX 0.5-2 1 1
TFLX 0.12-1 0.25 0.5
(Continued)

AR PRI LT 2 ug/mL U F O MIC 2R L7235, &
7z, TBPM &, /NRIZBUT 2 H %, BlsPEds X Ol
KOFLEFKE TdH 5 Staphylococcus aureus, S. pneumo-
niae, Streptococcus pyogenes, Moraxella catarrhalis 3 & U
H. influenzae O B§IR 53 BERR 120 L€ MIC 1 ug/mL & i

WP T &R L7z (Table 2)¥s 412, TBPM @ S. pneu-
moniae \ X3 % PUH J1A% < , penicillin-binding protein
AT (pbpla, pbp2x B & Kpbp2b) ZEREZHT 5
penicillin i P4k (gPRSP) # & L3 XN TCOKOEEF %
012 ug/mL THILEL 7% B-5 7 ¥ = —¥IpEET &
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Table 2. (Continued)
. . Antibacterial MIC (ug/mL)
Strain (No. of strain)
agent Range MICso MICao
Moraxella catarrhalis TBPM 0.015-0.06 0.03 0.06
(48) CDTR 0.03-8 0.5 2
CFPN 0.06—2 1 2
CFDN 0.12—-2 0.25 1
CTRX 0.03—-16 1 2
PCG 4->32 16 > 32
AMPC 2-32 8 16
AMPC/CVA 0.03-0.25 0.25 0.25
FRPM 0.06—2 0.5 1
MEPM 0.004-0.03 0.008 0.008
CAM 0.06—1 0.12 0.5
LVFX 0.03—-0.12 0.06 0.06
TFLX 0.008 —0.03 0.015 0.03
f-lactamase-nonproducing TBPM 0.008—1 0.12 0.25
ampicillin-susceptible (BLNAS) © CDTR 0.008-0.12 0.015 0.03
Haemophilus influenzae CFPN 0.008—1 0.03 0.06
(57) CFDN 0.12-2 0.5 2
CTRX 0.002—-0.12 0.008 0.015
ABPC 0.12—-1 0.25 1
AMPC 0.25—-4 0.5 2
AMPC/CVA 0.25—4 0.5 2
FRPM 0.06 -4 0.5 2
MEPM 0.015-0.5 0.06 0.12
CAM 2-16 4 8
AZM 0.5—-4 2 4
LVFX 0.015-0.03 0.015 0.03
TFLX 0.004—0.03 0.008 0.015
f-lactamase-nonproducing TBPM 0.12-2 1 1
ampicillin-resistant (BLNAR) ¢ CDTR 0.03—-1 0.25 0.5
Haemophilus influenzae CFPN 0.06—16 2 8
(47) CFDN 1-16 8 16
CTRX 0.015—-1 0.25 0.5
ABPC 2—-32 4 8
AMPC 4-32 8 16
AMPC/CVA 4-16 8 16
FRPM 2-8 4 4
MEPM 0.12—-1 0.5 1
CAM 4-32 8 16
AZM 1-4 2 4
LVEX 0.015—-0.25 0.03 0.03
TFLX 0.004—0.12 0.008 0.015
(Continued)

v ) YiidtE (BLNAR) % & & H. influenzae \2 X 3 %
TBPM @ $i W /1 1%, cefditoren (CDTR), ceftriaxone
(CTRX) B & U levofloxacin (LVFX) D=2 —F% )
O YRIEEL DIV L DD, amoxicillin (AMPC),

amoxicillin/clavulanic acid (AMPC/CVA) 3 X U faro-
penem (FRPM) X Vi7", TBPM I&, S.pneumo-
nige (20 L C LVFX (ZILHY % iR 2, H.
influenzae \2X LC B=7 7 ¥ L RMHE D TN
PTG %2 "9 CDTR & FFBEORF I &R L7127,

¥ 72, TBPM &, S. pneumoniae \ZxF LT 7 = LRHUH
#£ X ) £ v post-antibiotic effect (PAE), H. influenzae
R LT 7 = 2 RPH3E X Y K\ post-antibiotic sub-

MIC effect (PASME) %/RL 7%,

3. MR

S. pneumoniae & H. influenzae % F\»"C, TBPM 7% 4
W2 IR A (ZOHEL L O MIC EAORE) %
Wt L722#R7, TBPM i P i BUISHEE 1X 1~2 % MIC
IZBWTL7X10°~<18%x10°THh Y, BfFD -7 7
5 LRPUWEE & FARIC A X MIC LT D EE (S, pneumo-
niae ; 0008~0.12 ug/mL, H. influenzae ; 05~2 ug/
mL) TPk o 8L % ] L 720 Sub-MIC 1 TBPM
FF1EF C S. pneumoniae & H. influenzae % 14 IIREAR L 72
g MIC E&1%, CDTR & & OF FRPM & [F Bk 2~4 £
PDNTHY, LVFX (2~32 ) ICHNThEh o7z, &
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Table 2. (Continued)

. . Antibacterial MIC (ug/mL)
Strain (No. of strain)
agent Range MICso MICao

[f-lactamase-producing TBPM 0.03-4 0.12 1

Haemophilus influenzae CDTR 0.008 0.5 0.015 0.25

(30) CFPN 0.008 —4 0.03 4
CFDN 0.12—16 0.5 8
CTRX 0.004—0.5 0.004 0.25
ABPC 1->32 > 32 > 32
AMPC 2->32 > 32 > 32
AMPC/CVA 0.5—32 1 16
FRPM 0.12-16 1 4
MEPM 0.03—-2 0.06 0.5
CAM 4-32 4 16
AZM 1-4 2 2
LVFX 0.015-0.06 0.015 0.03
TFLX 0.004—-0.03 0.008 0.015

JMIC of MPIPC: < 2 ug/mL

PMIC of PCG: PSSP, < 0.06 ug/mL; PISP, 0.12—1 ug/mL; PRSP, > 2 ug/mL
9MIC of ABPC against f3-lactamase-nonproducing strain: BLNAS, < 1 ug/mL; BLNAR, > 2

ng/mL

TBPM, tebipenem; CDTR, cefditoren; CFPN, cefcapene; CFDN, cefdinir; CTRX, ceftriaxone;
MPIPC, oxacillin; PCG, penicillin G; ABPC, ampicillin; AMPC, amoxicillin; AMPC/CVA,
amoxicillin/clavulanic acid (ratio of concentration; 2 : 1, the concentration is shown as
AMPC); FRPM, faropenem; MEPM, meropenem; IPM, imipenem; CAM, clarithromycin; AZM,

azithromycin; LVFX, levofloxacin; TFLX, tosufloxacin

7z, TBPM f4EF T 14 MARAUI2 2R 5 7z S. preumo-
nige B £ O° H. influenzae \Z %} 3 % meropenem 35 & O
imipenem % & L &M B-F 7 ¥ A RPUH O MIC £ H)
(&, TBPM & ZIFFEELTH Y, S. pneumoniae 123\ TH
Mo 2 5L, H. influenzae |2 B\ THMD 4 f5 LN T
Hol2,

4. = AIZBIF % PK-PD fi##r

MHEFBEOFIBICB VT, & MIBWTHo %D
WfFcE2EEBLHET 572012, HFEIT RIS
A EYEE L EONELTHENT S
pharmacokinetics-pharmacodynamics (PK-PD) &
o U 724 )77 Craig HICE o THRBEINTW S,
Z @ Craig D FEIZHEWT, TBPM % Hnl TH#5- L7
B DFEYFRE L PRSP 12X A~ A KBREGE 7L %2 H
WT, TBPM OFEMIZHK HAHET 5 PK-PD /8T XA —%
AT L 720 32® PK-PD ¢85 X2 —% (AUCE{/MIC,
Cuad/MIC, Time above MIC (T>MIC)) &, TBPM
OFEYFNF L, AUCH/MIC(R® : 88%), Cuuf/MIC(R*:
87%), T>MIC (R*:77%) DIATEHWMHEZRL 72
(Fig. 1)%s %, B-7 7 % L ZHHEDOHEH T >MIC
ICHBEREWS LIZES RO LN TV A%, TBPM
PK-PD MM 1%, ERHRE DL, =a—F /0
VRPUR I VIR R 2 IR RER, 7 22
FPHHE LD RV PAE 5 WX PASME % &% /R T
TBPM O in vitro UM IR DR 2 KL L 72 b D L E %
bz,

m. ERAREIE (PK, R
EAREER, BEOVELLE)

1. &7 ¥ X7 #EE B L O In vitro SR

b MFIZBT B TBPM DILiE 7 ¥ /8 7 #4531,
01~100 ug/mL OB EFEHPAICB W TIZIZ—EDE
(59.7~739%) %R L7z,

v b oI, NEB L OHF S9 & H 7z in vitro SR
AR B VT, TBPM-PLIZ, F& LT TBPM ik
SREN, FOH—#IE LJC11,562 (TBPM BER{A) ~ &
s N T72, invitro BYWHEAEHREBIZBIT 5
TBPM-PI 3 X 0" TBPM @ % CYP % H @ ICs M 13 \»
FTND 100 ug/mL UL ETH Y, FERICBVTCYP D
55 2 WA EAE R A5 BL 2 W REME IR & 2 72,

2. EYHESL X AFEOHE

fERER A F-12 TBPM-PI MiAL % Hi R I145% 5 L 724
B 5 24 R % T o TBPM @ 24 IR 3136
60~70%, LJC11562 # & 5 £ # 80% Th - 720 MLIE,
JRHTIE LJC11,562 (& TBPM (2 H ik U TR s TR i
XN, TBPM-PI & X Of TBPM-PI BIBRIK I M th & 7z
Ao 720 TBPM-PLIZAARN TS % 20T, WETEAA
THHTBPM NEZEHL, £ LTHELYIESh, —
IS SIMH 2521 LJC11,562 & LT & 1 Hiit S
bLrEZ LMY,

PV EokES X v, TBPM-PI Mt o W BiFC
HY, 72 TBPM #2212 H&HME L EZ SR
720

TBPM-PI Mk 03B e X CAF OB Z MRS
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Fig. 1. Relationship between three pharmacokinetic-pharmacodynamic parameters and the viable cells of Streptococcus pneu-

moniae TH-1230 in thigh of neutropenic mice after 24 hours of therapy with TBPM.

A: percentage of time that plasma unbound TBPM levels exceed the MIC

B: peak of unbound TBPM/MIC ratio
C: 24-hour AUC of unbound TBPM/MIC ratio
Animals: ICR mice (4 weeks old, male), n = 1-3

Pretreatment: intraperitoneal injection of cyclophosphamide (200 mg/kg) 4 days before infection

Infection: S. pneumoniae TH-1230 (MIC of TBPM: 0.025 ug/mL) 2 h before the start of therapy

Therapy: subcutaneously administered with TBPM ( @q24: 0 h, 2q12: 0, 12 h, lg8: 0, 8, 16 h, g6: 0, 6, 12, 18 h)
Viable cell counts: CFU/thigh determined 24 h after the start of therapy

Each point: the mean for two thighs per mouse

Zero of viable cells: number of bacteria at the start of therapy (6.38 log CFU/thigh)

R% contribution ratio

2L HMELT, HERAB TR E LIRS
PREER % G L 7255, TBPM-PL#E: 250 mg (Jufiffi) 3
5B VT, HMERGRICH L TEREGRTIL,
M TBPM @D Toax SIREE L, Coax 2389 60% IZEKF L
7275, AUCo-l I IZABETH 5720 72, TBPM B L O
LJC11,562 DRk b i i 3 L OV BRI G- R TIEIR
[k TdH - 727

F 7z, EEERAE T % 5 412 TBPM-PI AL 200 mg
i) P 512 BT, BB X OVNEIZB W TIREERC
DI R O W BEVE DS D B FLELS (T4 22 —
LABLUTY V) OFBIZOWTHRHRERE, &%, 7
AR ) —=2ABLUTY) VEIUIBT 2O Z1L
(& TBPM-PI Mk 250 mg (i) HilIHE 5k D EFH O
BLIZIZMRRBEIATH 5 72",

PiEo#ER LY, TBPM-PLMIRIE, E#H&ES (T4 A
ZV—=LBIOT) yEE) XY, WIPGHREISH LT
HEBALNDE OO, WINEICKIZTTHEEINE VD
DEEZ BN,

3. HRERATE L oW g

H SR BRI 33 ) 2 SRR AR i 4T B % R
(2, TBPM-PI $E# 150 mg (JJfffi) % 7213 250 mg (Jyfifi)
WA G L2z oMk B L O TBPM i
B2 5E L, BESE T~ TBPM ORMRAATIE 2 Mt L
720 T OXER, FEHIRERL, BRI, 3 PR
HERSIEL D K AR D RBAT AR B 7=,

F 7z, FEM AR EAYE B 12 BT, TBPM-PI $g#l)
P G- oWt TBPM IR % 52 L 72455, 150 mg (J)

fifi) x 3 [@/H $ 5- 812 3> T TBPM D HH A~ D BT
DD SNz,
4. BREEERTEL L OEREEIET &8 5 EYE)

J

5

N

REHEAC T B B X OB BB IE W # % 3 52 TBPM-PI
$eAl 250 mg (i) % HAFRCIH S L7z ks R, Bkt
(Cer) DETIZAEVIMEEH TBPM @ Cou 3 & 08 AUC)-w
OB, teDERE, B2V T I ADKT, K TBPM
PER O TR SN2 L0057, FHRERTE~D
BHIZBWT, BEERETILEVH D LE 27

5. HMpH % LR S 23 & OB

B N B F & 412 TBPM-PI Al 200 mg ()
fili) BLOEWNpH # LR ZE1EWZPH L5650
TBPM OSEWEHREIC T3 % Mt L 7oAs 28, Bk
BB LT 7 7EF Yy (FAY—"4t20mg) 713
Al (v —v v 7 ABRENIRH 24 ) 2 BEH L7256
DIAEH TBPM @ Coas 1359 40~60%, AUC-13#9 70~
80%, IR+ TBPM HEM13# 80% (KT L 72",

6. 7aXRY KEDPEH

B A B 1 % % %12 TBPM-PI ¢ #) 250 mg ()
fili) BEIYTEXRATF (RATy FElg) ZHHL
723540 TBPM OSBRI KT IE % B L 728
B, 7uoXR2 Y FOBHIIZ L - THLEEH TBPM @ Coa
BLOAUCDM, tDEEE, B2 75 v ADK
T, R¥ TBPM it 0K TAA LNz L h 5
TBPM O EHEMZ 1L B RG5O % 5- A3\ 2 & AT
R E N7,
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Table 3. Pharmacokinetic parameters of oral administration of TBPM-PI to pediatric patients
. No. of
Administered Age Tmax Crnax tija AUCo-12 hr
cases

dose (y.0) (Cases) (hr) (#g/mL) (hr) (ug-hr/mL)

4 mg/kg 4.84+2.87 157 0.74£0.26 3.46 £ 1.65 1.04£0.67 549+0.91

6 mg/kg 4.30*3.11 65 0.69 £0.22 5.20*2.84 0.99 £0.50 8.04 £ 1.68

7. NEBEIC BT By e

ANEERR R BT, g TBPM iREEAHIE L,
THERISEW RN 2 Eht L, /NEOFEWBEIREIZ D W THRES
L7: (Table3),

ZOXER, 4mg (Jili) /kgx2 B/HBEL P 6mg (JJ
fifi) /kg x 2 [/ H 25D TBPM @ Cpaxe B & U AUCo12r
PG R OB S 723 HER I N 720 Toa B LD
tp 3G EICE BEVITBO LN ol 72, Fin
WX o TEYHRBICKELEIAON G072 BB,
SV E %, BRI D X O O SGE RGO & TS
& L72ilBRA 515 5 h/z 4k TBPM R B L UV 3EW
BENT 2= (APTFOShEHRBLOR2TD 2
7o UR) ElifERNGE LRBS OB LN
LR, REBICL o TERFBIIRE L EITALR
Mo 72,

F 7z, R TBPM BE 2 JIE L7245, 4 mg(Oufii)/
kg x 2 [0/ H$5-# 3 O SR TBPM OHEM# 1 32.7%
($x - 2 B3 30 40#8) ~579% (¥4 5 W5 55 4301%) T
o7 BAOREIA LRPIHEDO/NRIZ BT 5%
5. 6 ket £ T O RBIRPPEIEER TR 3% "7, k7 =
LRI O/NBICZBI 585 8 Rl % F TORRIRF
e R 138 30% Y TdH 5 Z & A5, TBPM-PI OWRIE X
BIFC, TBPM O 2 2 28 /h3wEEzxbh
72o

TBPM-PI Mk 4 mg (Jifffi) /kgx2 Hl/H B & U6 mg
(J3 i) /kg =2 nl/H $% 5- W © H K 7% & OV I 4 v
TBPM 1 % fl5E L, M4 ICx3 % B iR o
2B L7z, HiRdh TBPM & H ok 133 5
05~3.1 RIS N, 4 mg (i) /kg x 2 [al/H$%
5.0 B & o TBPM i £ 1% 003~2.00 ug/g, 6mg (7
fili) kg x 2 [l/H#%5 T3 107 B LU 118 ug/g TH 1,
MR I3 2 BRI E o, 4mg (JI1f)/
kg x 2 [/ H$%5-T 0.3~86.1%, 6mg (i) /kgx2 [/
H#% %5 T40538 X 1°836% Td - 720 BLAF D CVA/
AMPC 1 : 14 ##1 3B X OVESH A VoS k 5 R PUH 36
DM 2 B HiREO L, 8~71%"8 X
CLI%Y V) MERDH Y, ZoRGE KT 2 L
TBPM DI 4EH i Icx 3 2 HlshiREoOiE BB
RBIFTH o7,

IV. PK-PD %7EHA L ZMEEDRKRAR
1. PK-PD IZHED AR EZ R E L 72 FRIREAERIC
B - AROBRE

PRSP % 72~ 7 A RBEIEGE T IVIZ BT % PK-
PD iBEED#EE, bacteriostatic effect @ AUCE/MIC O fH
1, #9526 &\ )RR SN

TBPM-PI O{EEARKTH 5 TBPM O LR L 5 F
Y5W i T & 5 S.pneumoniae, H.influenzae, M. ca-
tarrhalis, S. pyogenes, S. aureus \ZxF LT, £ 80% DL Lo
HMMESYFTE S MIC & LTO025 ug/mL &\l
% Breakpoint MIC & L C&EL 720

BRI S8 THFABRIC X D S N2 BB A D PK /Y5
A —=%55 1 HHED AUCE 28 L, Breakpoint MIC
TH 5025 ug/mL Z AT, AUCH/MIC 25 L7z,

A TOHE (2 morEPs & 3 msrEPs) o s
1 HHEOKE %217 720, =9 X PK-PD R THE LN
72 AUCE/MIC 26 \IZit v & & LT, 1 H®E 450 mg (J7
fili) BLU500mg (i) ZBRL, Zh25 150 mg
(i)l A 3MB L 250 mg (JIl)1 A 2 [ & v 9 H
B HBEEZREL, S50, BHELLTI50mg(H
i)l H 3 MR TH 5 300 mg (i)l H 3 Ml % 3E
L, 2h6 3EGRECHT 5 RN AR 55 11 A0 A =2
B, B RIEWR IR GES L M i e 2 w4 e L
T, ZHERIEBGAERICL Y FER L7z (Tabled),

ZFORER, Table 4 12/R L7z & 912, B SRR IS
Yeie Tl 250 mg (i) x 2 [|]/ HH5-#E12C, Mg Tt
FTRTCOTGH T HEIRA DB X R AR
ERH-ZE L), RATORKHEIHDE - AR 10
250 mg (i)l H 2 m#5-TH 5 & WL 72,

2. WMARBEZXZE LEHKREICB T % PK-PD

iy

RN BHZC BT 2 TBPM-PI #1855 0 ML 4E v
&, WEER 212 F1F 192 BICRlES L, 9B 2 %
JEBIIE 187 B, 1 BISEHRERNIL 5 Bl TH o 72, LT E 7%
o 7REBNE, (ZEAEDVHIEBITH 572, MHFENRD
L, T RTOHGHIZB VT 90% L EDOH N IERHE
b7z, M4 TBPM REFHETE, 2 OEERO
MIC % #ll5E L 72 PK-PD AT 4 (111 61 124 #k) (26515
HHIRFNRIERIFCTH Y, [THEIEHE S NzRKk
B 115 8k, kel L HE SNHEREIZ IROAT
H o7,

AUCE/MIC, Cuaf/MIC B & O T>MIC & Hll B 22 1Y
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Table 4. Clinical and bacteriological efficacy in a dosage and administration confirmation study in adults

Target disease: Study No.

Treatment group

150 mg t.i.d 250 mg b.i.d 300 mg t.id

Infections in the field of Clinical efficacy

72.1% (31/43) | 88.6% (31/35) | 85.3% (29/34)

otorhinolaryngology

Bacteriological efficacy

90.7% (39/43) | 91.4% (32/35) | 91.2% (31/34)

Clinical efficacy

91.3% (42/46)

Pneumonia

Bacteriological efficacy

(
90.0% (36/40) | 87.5% (35/40)
(

88.0% (22/25) | $5.0% (17/20) | 94.7% (18/19)

Efficacy rate: Number of cases with effective or better/Number of evaluated cases

Eradication rate: Number of cases that became negative/Number of evaluated cases

WE L DORERE AN L 720 AUCE/MIC 2510 UL L&
DHEKFIZ94% TH Y, 10 KiDOBHE ORI 50%
THol2Z &Hh 5 AUCH/MIC D% — 47 v MEIZ10 &
HE SN, 72, Cond/MIC 84 UL EDOB A OWIHIZ
94% TH Y, 4 Kl DB EOEREIZ56% Thol-Z &
25 Cond/MICDF =4y MiIZ4 LHESNZ &5
12, T>MIC 2810 %2 28 DOMHEHTIT 94% TH -
7275, 10RO T>MICIZTXTOTHY, T>MIC
DF =7y MEDFZIIAFRETH - 720

AUCE/MIC 3 & O Coaef/MIC & I 52 198D 5 o B 42
% )71 2 (Range & DML & 551 12 X D #NT L
720 AUCE/MIC 75 20 LL E D713 80% UL ETH - 72
ZEMD, AUCEH/MIC D% —4 »y MEIZ20 EEESH
720 F72, Coud/MIC 7254 D EOIHIL, 13T 80% LA
ETHhotz2eh b, Coud/MICOF =47y MHIZ4 &
HiE Iz,

BN BHE &G L LzBRRBRIC BT, ¥ A PK-
PD #Bk B X O°P-1 @ PK 57— % % H\» 72 PK-PD fi##7 %

Wi L7z - R TH 5 150 mg (i) x 3 [al/H$%
5.8 X 07250 mg (Jifii) x 2 1]/ H 25T OMR %)
1%, 90% Db X v it &5 ) oo Rl S SR
720 $72, BEMA DOF— % % iz PK-PD ##HTI2 X D
5N PK-PD 85 A — % D ¥ —4 v Ml AUCE/MIC
(10~20) i&, ~ 7 A PK-PD #BaT1% 572 AUCE/MIC
(26) LIZIZFBEOMERL LTHONTZ,

3. PK-PD %iGH L72/NEBHEE NG L L7z

BN TOEMAY - HETH 5 250mg (JI1ii)1 H 2
B &Y, AREHREL, Iz CTNEHRR & B AR O
PK IR B L OB & B ) T @ PK LK
F=F PO HAEZHIETAIEEDOEFLVEHBL, &
EREICL D Amg(Oufli) /kg1 H 22 #INL, £V F
ANy Ial—va ik aRRTOEMEOHEE
17z BIRBOMRZEN S, NRICBWTHEAL
kD PK (AUCE, Cuud) 2043 & OV TS HEMRE
R U 72 %5 WO HEE MIC 53046 % € L 720/
CBWT4mg (i) /kgl B 2 M05m4 &%E L7
BAEOHEERERL»EYFAVT Y I 2L —Ya il
IoHEETHE, MABRELVESN/ZZPKPD /YT
A=, AUCH/MIC D% —4# v Miliz 10 & L7-3

GO HEZERERT 2B HFARTIL934% L&D,
Ty =2y MEZ 20 & L2GA 0 HEGERMERT 4
bHMFEANHRIL 3% L VI RENESN LD
WRXD, NECBOTHOEMESMFES NS LHfEiE S
N/NEBOHE - HEE LT4mg(I1li) /kg1 H 2 [,
EHEE LC6mg (i) /kgl H 2 [ & BE L7z,

NRORRRRERIZ BT 2 BRE) R B X ORI %) 8
% Table 5 2R L7z BRRHESEHE - HEE L2 4mg
(D) /kg x 2 a1/ H & 5- 8 O A =31%, FH %K 982%
(270 $51/275 B1), I 5Pk 95 80.8% (21 f51/26 BI), Nili 9%
100% (35 #1/35 #1) &V ERRRIRZR L, HEFIL,
T %8 100% (161 #R/161 #k), Rl SIS 96.2% (25 #k/26
BR), Mize100% (12#/124) &EWHMREZENRIRE R~
L7z WEE LT#EE L 6 mg/kg (i) x2 81/ H ¥
HEEoaxEE, hH % 969% (31 61/32 61), HElgsx
80.0% (8%1/10 %), M 95.8% (23 /24 Bl), HE=H
EHE 25 100% (14 #k/14 #R), B 50E 25 91.7% (11 #k/12
), Mik4k/4AenwTIhdbEehfkaRmLi, L
35T, TBPM-P1 O#e3E i - FE 1 1 0] 4 mg (i) /
kgD 1 H2MEEGTHLDEEZ R,

NE DR TR S N R R S B3 58T
RO 22 R % Table 6 1278 L 720

S. pneumoniae @ CLSI 53512 & % PCG M (H 4552
itk % &) OEE1EL520% (53 H/102 #k) % L7z,
MR RRD R TIETRTREILL, 31T 100% (102
/102 k) TH o7

H. influenzae ® CLSI 7312 & 5 ABPC i (4%
FENTE % & ) OEEE 42.1% (45 #:/107 #%) 2 5 720
HREEIL 981% (105 ¥:/107 #%) Th o7z, [kl L3
E S N7z 24k D ABPC i P EE @ CLSI 73 ik w9 d
S EEYE (R), TBPM @ MIC 1% 0.25 pg/mL (4 mg (/)
fili) /kg < 2 [/ H$£5-8) B L O 1 pg/mL (6 mg (F1ti) /
kgx 2 [H/H¥5H#) Tholz,

NE DR RERTOIEK WX, S. pneumoniae 3 X T H.
influenzae DWER 5% & 5O 7223, SRR %)
F1299.1% (227 #/229 1) OEWIHEEZIR L,

4. WHHCHEET D ERNC AT B R RN R

ANV AR 25 TUL AHGABR (— MR AR GRBR) ClIHESE A -
H% 4mg(J)fi) /kg ® 1 H 2 l$5-L L, shgpE L
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Table 5. Clinical and bacteriological efficacy by disease and by treatment group in a clinical pediatric study
Diagnostic name of infection
Evaluated item Treatment group Total
Otitis media Sinusitis Pneumonia
» 4 mg/kg b.i.d 98.2% (270/275) 80.8% (21/26) 100% (35/35) 97.0% (326/336)
Cfl:“cal 6 mg/kg b.i.d 96.9% (31/32) 80.0% (8/10) 95.8% (23/24) | 93.9% (62/66)
efficac
Y Total 98.0% (301/307) 80.6% (29/36) 98.3% (58/59) 96.5% (388/402)
4 mg/kg b.i.d 100% (161/161) 96.2% (25/26) 100% (12/12) 99.5% (198/199)
Bacteriological .
. 6 mg/kg b.i.d 100% (14/14) 91.7% (11/12) 4/4 96.7% (29/30)
efficac;
Y Total 100% (175/175) 94.7% (36/38) 100% (16/16) 99.1% (227/229)

Efficacy rate = Number of cases with effective or better/Number of evaluated cases

Eradication rate = Number of strains that became negative/Total number of strains

Table 6. Bacteriological efficacy by disease in a clinical pediatric study
Causative bacteria Target disease Total
Otitis media Sinusitis Pneumonia
S. pneumoniae 100% (80/80) 100% (17/17) 5/5 100% (102/102)
S 100% (42/42) 5/5 2/2 100% (49/49)
PCG I 100% (20/20) 100% (7/7) 2/2 100% (29/29)
R 100% (18/18) 5/5 1/1 100% (24/24)
st S 100% (8/8) 3/3 1/1 100% (12/12)
CAM I — 1/1 — 1/1
R 100% (72/72) 100% (13/13) 4/4 100% (89/89)
H. influenzae 100% (80/80) 88.9% (16/18) 100% (9/9) 98.1% (105/107)
S 100% (45/45) 100% (11/11) | 100% (6/6) 100% (62/62)
CLSI 100% (19/19) 3/3 1/1 100% (23/23)
R 100% (16/16) 2/4 2/2 90.9% (20/22)
M. catarrhalis 100% (9/9) 1/1 — 100% (10/10)
S. pyogenes 5/5 2/2 2/2 100% (9/9)
S. aureus 1/1 — — 1/1
Total 100% (175/175) 94.7% (36/38) 100% (16/16) 99.1% (227/229)

Eradication rate (Number of strains that became negative/Total number of strains)
S. pneumoniae S: PCG MIC: < 0.06, I: PCG MIC: 0.12 -1, R: PCG MIC: > 2
S: CAM MIC: < 0.25, I: CAM MIC: 0.5, R: CAM MIC: > 1

H. influenzae

LCHH %, RlsEdR, Migkzied Lz, £/, mHE
ELTRE L7z 1 I 6 mg (i) kg © 1 H 2 513,
HE 935 X ONRISPE 98 T RTIE R MR B & 7213 BRI
BT, JER - BESCTRGTREE L, Migibw
TIIEIR - IS U THGTH5 2 &R e L7

Y, RISPESE, MR ORTERMR BN 5 5 HIR
B PG HERNC Table 7 12, HH%B X ORISERD
BB S § % BRIR R R & ¢ 5- B 5 1 Table 8 12/R L
720 TOFER, 6 mgUIfili) /kgx 2 /A5 HEIRE 1
7R R R AEFIC BV Tid, 4 mg (JUfili) /kg %
2 |/ BHRG-HEIRS N7ERNC I L CIRAER O EIE (6
A) A% <, S. pneumoniae B & O H. influenzae DI
PER A% MM SN2, SV ERIREIR 2R L7z,

Jiti 9 % 0h G & U 723U T O RPEREAT R 4 59 B B
VF % EREEE R ORRR R R % Table 9 1R L7zo HEHED

S: ABPC MIC: < 1, I: ABPC MIC: 2, R: ABPC MIC: > 4

1Bl BT, IXRCIBMILETH o720 72, FHAE
JE L MBS S ERMAEE T3 % CRP A8 10 mg/dL
YL Ed B it | inEREL 20,000/l DL L2 7% &, 5P
WIHRBOMRE 05 L) ER 12 61) 1Sx3 2 EiR
R % B 5P Table 10 (2R L7z 2B A% 588 T 1
(HrkBE) 1 TAZD] Db & e Sh, CRP < FIERE
E L, ABEL CHEFMHEOBHIEREIND L) %
FIEFNIT L TD SRR Z R L7z 2D OFER]
BT B EFRREEAIL, 4 mg (i) /kg x 2 [8]/ H & 5-%F
TIZ3/6 THHDIZK L, 6 mg (i) /kgx2 [/ H x5
HTIX6/6 THY, HHANGHEDERIND X9 BIEd]
WXL CH 6 mg () kg x 2 [/ H $5- 1 o L1 %) 2R
AR SN2,

DLl XY, TBPM-PIiZ, /NEEHSE(hE %, Fls
2%, Mige) ot Lo BRA R B & O 2= mh
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Table 7. Clinical efficacy by treatment group in cases in whom pretreatment was not effective
Target disease
Otitis media Sinusitis Pneumonia
Treatment No. of No. of No. of No. of No. of No. of
0.0 0.0 0.0
group cases with Efficacy cases with Efficacy cases with Efficacy
evaluated . evaluated . evaluated R
effective or rate effective or rate effective or rate
cases cases cases
better better better
4 mg/kg b.id 21 21 100% 4 4/4 16 16 100%
6 mg/kg b.i.d 17 17 100% 5 3 3/5 13 12 92.3%
Total 38 38 100% 9 7 77.8% 29 28 96.6%
Table 8. Clinical efficacy by disease in recurrent cases
Target disease
Otitis media Sinusitis
Treatment
group No. of No. of cases No. of No. of cases
evaluated with effective Efficacy rate evaluated with effective Efficacy rate
cases or better cases or better
4 mg/kg b.id 16 15 93.8% 2 1 1/2
6 mg/kg b.i.d 12 11 91.7% 3 3 3/3
Total 28 26 92.9% 5 4 4/5
Table 9. Clinical efficacy by the severity of the infection
. No. of cases with
Severity Treatment group No. of evaluated cases . Efficacy rate
effective or better
4 mg/kg b.id 13 13 100%
Mild 6 mg/kg b.i.d 6 6 100%
Total 19 19 100%
4 mg/kg b.i.d 22 22 100%
Moderate 6 mg/kg b.i.d 18 17 94.4%
Total 40 39 97.5%
Table 10. Clinical efficacy in pneumonia patients in whom intravenous antimicrobial

therapy is indicated

Treatment group CRP > 10 mg/dL

WBC > 20,000/ uL

CRP > 10 mg/dL and
WBC > 20,000/ uL

4 mg/kg b.id 1/1 5/5 —
6 mg/kg b.i.d 3/3 2/2 1/1
Total 4/4 100% (7/7) 1/1

Efficacy rate = Number of cases with effective or better/Number of evaluated cases

EHTAHIEDPHERINZ L0, #ERME - HEIL,
1A 4mg (M) /kgl H 20, LEIZE L TLH6mg
(i) /kg 1l H2 M HHTH B Z LARS NI,
5. INBEMHRH K %255 & L 72 cefditoren-pivoxil
(CDTR-PI) &5 & & o~ H bt
ANVRERR 5 T AHERBR (B EMILBGAER) &, BRI
BeHm L L7z 4mg (i) /kgx 2 l/H¥5- 0 G811 B
S OREVEZ AT 5 HICTEN L 720 45 K E O
AL R BB E o TWA/NEOAN T E K% 54

2 INREMERERBIRAT A N4 v PIlcB e ThEE
O EEO VP H R LR S5 CDTR-PI O
JHHE (42~ <6 mg (i) /g x 3 [/ H) Bel5- % ke &
LCTHW, $5#TH (hikEE) oBERARICBT 5k
Wk % MG L7z,

PG TR (hIkIE) OG- HERIEREI RSB X OHIR
%) %% Table 11 (278 L 720 TBPM-PI &% 58D A %)
13 98.2% (108 f51/110 1), CDTR-PI & &% 5B DA
1 92.6% (87 #1/94 1) TH Y, TBPM-PI# L #H D
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Table 11. Clinical and bacteriological efficacy by treatment
group in a Phase Il clinical pediatric study
(double-blind, comparative study)

Efficacy rate/

Evaluated item Treatment group

Eradication rate

98.2% (108/110)
92.6% (87/94)

TBPM-PI
High-dose CDTR-PI

Clinical
95% confidence

efficacy
interval of the —0.2%—11.5%
difference
TBPM-PI 100% (69/69)
High-dose CDTR-PI 98.5% (64/65)
Bacteriological
95% confidence
efficacy

interval of the —1.5%—4.5%

difference

Efficacy rate = Number of cases with effective or better/
Number of evaluated cases

Eradication rate = Number of strains that became negative/
Total number of strains

CDTR-PI & H w5 58253 % B MEDMEE S 7z, &
512, WINERTRS L, TBPM-PI#% 5% Tl 100%
(69 ¥/69 #%) T& 1, CDTR-PI & %55 Tk 985%
(64 #/65 #) Td -7z,

CHEERERBIC BV TR SN2 BERE IS 5
%53 H#EB L OHRG# TROMA 1% % % Table
121278 U720 $85- 3 H B OMIR %) #1&, TBPM-PI
¥ 51T 98.2% (55 #k/56 #k), CDTR-PI & H &k 5 T
80.3% (53 1k/66 #k) DiHEFETH ), TBPM-PI#KG-#
DIEEZ L CDTR-PI S HEHR GHEICH L TERL TV
(D 95% 1BHEIX M : 7.7%~281%, p=0.0016 ; Fisher
DEFEHER), 2D X912, TBPM-PLIZ#%5 3 HEIHE
WG A IR R %2 B0, $R12 S, preumoniae |20 LT
W&, %53 HERIC 100% (27 #k/27 #) O EFREZR L7
D Zxt L, CDTR-PI = H &8 5-# 1% 636% (21 #/33
¥R) DMK TH Y, CDTR-PI SHERKS IS L TE
NTw7z (ED95% 15X 1 :20.0%~528%, p=
0.0003 ; Fisher O E ),

72, BGRTHC BT, TBPM-PL 3% 5B 0 %
MR ARITH G- 3 HIRIAE#t L T\ 72 H. influenzae b &%
TREMAEL, 100% (69 #k/69 k) DIEEFETH -7z,

6. HRAME

/N AR AR ERER (— R ER R R 1281F 5 TBPM-PI Ok
FPEEHI % Table 13 (278 L 72,

BRAPERAT R R 330 B> 9 5, [FEFITERAR T VL
[k AR 28306 1% 5, 92.7% (306 11/330 i) &
EWHIRHEREZ R L7z Mo/NEHRL B-5 27 7 2 5%50
W TIE, DIRIEE 66.7~829% & DML D 5% I
TR DH H/NBICB T, A ERART X)
Bar 7547 AL LIELITHMEE 25, EH KR
WBWAVNROIFA L AL, REEOEVWERITH S

i, MNEORIEICET A2 TI4T7 Y ARELE
/5 7-OIZEETH D, TBPM-PL DEWSIRAZEIZ, /h
BERETOMEI LY TS5A4 7V AZEL RO EHHE
ThHhbZErwRLI

7. BRZS L PK-PD D F & o

INBTEEE N2 T RTOMHKRERIC BT, 402 41
A5 TBPM-PI DA SVEMRHTIES] & S 7z BRZh R
B 4% 307 1, HESESE 36 Bk & OV 59 B2 LT,
ZhZN 98.0%, 80.6%, 983% LEWVAMEKEZRLZ
(Table5)o D9 B, RIGEHEAIERTDH > 721X 76
51/402 B & ZHEBI D 189% %15, 6 mg (IIl) /kg % 2
]/ H 4 58Tl 35 11/66 Bl &L K% bk L, iE
WICHERS S 2 FERE R UL L 724 < DR IG5 A
AN S NTz BHEHREREI 0 5 BHRERE TIZeAkT
96.1% (73 51/76 B), "EH 4T 100% (38 1/38 B1), i
£T96.6% (28 B1/29B1) &, WEFNLEVAMEZRL
720

4mg (1) /kgx2 [nl/H A4 5 S N7z B o 5K W
(199 #) &, S. pneumoniae 3 X U H. influenzae 313 & A
Ex b, TOPEE L 2P EED EOMER TH - 72
A, ENSEIRBEITH T 5 MEE 0% FR I 995% (198
/199 ¥k) & H. influenzae D 1 ¥ % B T3 X TIH K
L, HERIEDLOTHEDP o720 T72, LR L
EHCHEL L Qw2 /NEo P H R, RISEESR, Mgt
L T TBPM-PI ® 4 mg (JJfifi) /kgx 2 [l/H ¥ G2 & %
R RN RN\ TiE 97.0% (326 B11/336 B) & H A Rh
R U720 6 mg(Jifili) /kg x 2 [0/ H ¥ 5-A58R S N 72w
BRI AEBI O H %8 X ORI RIES R,
SERAE  FEF PRSI ON R & 7 5 X 5 R MigiE
BBV TIE, TPEREAE SICE RIS R2%, Bk
BH1E 93.9% (62 B1/66 B) & WA RFEER L, L7z
%55 C, TBPM-PI OHfE3E A - AIstid 1 19 4 mg (o) /
kgD 1H20%BEGTHY, LEIZIEUTIH6mg ()
fili)/kg ®1 H2WHFHG5-SHHTHD LEZ BN,

/N ERE O 2R E & PK-PD 785 % — ¥ O %
% Table 14 1278 L 720 MU MR RE BAF Tk & e
ENZZWHREIE 1 RO A TH - 7258, TBPM @ AUCH) 20
A, 25~61ug-hr/mL THo7/zZ & L0, MREEHR)
BB B AUCEH/MIC © % —4 v MEIZ6 EHEE ST
720 TBPM-PI % 1 [nl 4~6 mg (JJMi) /kg, 1 H 2 [A#% 5.
THIR =R R FET & 2 MIC i1, 04~1.0 ug/mL
EHEIEN, PKPD 7L A 7KL ¥+ MICIE 1 ug/mL
L s Nz, 7z, MRFWRIRE Coud/MIC B LT
T>MIC & DBIZIZHMEZBRIERO ST, ¥—7y
MEDEBIZTE b o7,

INRERR B TS N7 TR TOFERE IS LT,
TBPM ® MIC i3 7L A KA >+ MIC (1.0 ug/mL) LA
TTHYH, TBPM-PI O WHIE#R%)HA PK-PD f##T
5 bR S 7",
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Table 12. Bacteriological efficacy on causative bacteria detected in a Phase III clini-

cal pediatric study (double-blind, comparative study)

Causative bacteria

Treatment group

At completion
of
administration

After 3 days’
administration

Eradication rate Eradication rate

TBPM-PI

High-dose CDTR-PI

100% (27/27)
63.6% (21/33)

100% (31/31)
96.8% (30/31)

S. pneumoniae 95% confidence

High-dose CDTR-PI

interval of the 20.0% — 52.8% —3.0%—9.4%
difference
TBPM-PI 96.0% (24/25) 100% (32/32)

100% (27/27) 100% (28/28)

H. influenzae 95% confidence

interval of the —11.7%—3.7% —
difference

TBPM-PI 4/4 5/5

High-dose CDTR-PI 1/2 2/2

M. catarrhalis 95% confidence
interval of the

difference

—19.3% — 100.0% —

TBPM-PI

High-dose CDTR-PI

3/3 3/3

S. pyogenes 95% confidence
interval of the

difference

TBPM-PI

High-dose CDTR-PI

1/1 1/1

S. aureus 95% confidence
interval of the

difference

TBPM-PI

High-dose CDTR-PI

98.2% (55/56)
80.3% (53/66)

100% (69/69)
98.5% (64/65)

Total 95% confidence
interval of the

difference

7.7% —28.1% —1.5% —4.5%

Eradication rate = Number of strains that became negative/Total number of strains

Table 13. Evaluation of the ease of taking the drug

Very easy Too hard to Rate of ease of
Treatment group Easy to take Average Hard to take Total .
to take take taking the drug
4 mg/kg b.id 108 122 15 0 248 92.7%
6 mg/kg b.i.d 40 36 5 1 82 92.7%
Total 148 158 20 3 1 330 92.7%

Rate of ease of taking the drug = Very easy to take + Easy to take/Total

Vv. ¥ £

INBZE R E L7z R RO R EMIT R TH 5
440 BN DWW TN 2 FEjii L 72 (Tables 15, 16).

HALRAEIRICB 3 2 A EH LB L 466% (205/
440), FIEHIZEBIZIZ 23.0% (101/440) ThH o720 Fix
AERGUI TR - WA 195% (86/440) TH > 720 HIUIN
AR L SRVUR SR SEBY 2 58 13 TBPM-PT o/ JR R BR
RERTIZAD SN o 127,

BRI C B 5 2 A E FH R 1L 63% (27/
432), EIVEFIZBI#IL 5.3% (23/432) TH -7z, EHkiE
F 72 NTRRBE 2 B 5 2 R AR A 0 B/ 2 BLER 134K
< (Wb 1% ki), TBPM-PI O/NEORFERE T 72
IHFRREEIC 5 2 283 b o LEZ bz,

1. T - BkpE

T - BB OREIERFEBERIL 19.5% (86/440) TH 1,
WA CHRBAENHVEINIFED bz, EEOHL
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Table 14. Relation between the target value of PK-PD parameters (AUC{/MIC, Cmax/MIC and T > MIC) and the bacteriological
efficacy or clinical efficacy in pediatric patients

Bacteriological efficacy Clinical efficacy
PK-PD parameter Eradication rate Persistence rate Number of Efficacy rate Poor rate Number of
(Number of (Number of . (Number of (Number of .
) K strains i . subjects

strains) strains) subjects) subjects)
=6* 100% (83 0% (0 83 100% (67 0% (0 67

AUCH/MIC . ® (83) ©0) 0 (67) ° ()
<6 67% (2) 33% (1) 3 67% (2) 33% (1) 3
=1 100% (81) 0% (0) 81 98% (64) 2% (1) 65

Cmaxf/MIC

<1 80% (4) 20% (1) 5 100% (5) 0% (0) 5
>0 100% (81 0% (0 81 98% (64 2% (1 65

o wie (5 (81)  0) 0 (64) (1)
0 80% (4) 20% (1) 5 100% (5) 0% (0) 5
total 99% (85) 1% (1) 86 99% (69) 1% (1) 70

*: Estimated target value

Table 15. Adverse drug reactions overview

No. of subjects analysed 440

No. of cases with ADRs (%) 101 (23.0)

No. of events 119

System Organ Class and Preferred Term (MedDRA/J V.10.0) No. of events No. of cases (%)

Gastrointestinal disorders 98 93 (21.1)
Abdominal pain 2 2 (0.5)
Abdominal pain upper 1 1(0.2)
Mushy stool 33 33 (7.5)
Loose bowel 32 31 (7.0)
Watery stools 22 22 (5.0)
Discoloured faeces 1 1(0.2)
Stomatitis 2 2 (0.5)
Vomiting 5 5(1.1)

General disorders and administration site conditions 3 3(0.7)
Malaise 1 1(0.2)
Pyrexia 1 1(0.2)
Thirst 1 1(0.2)

Nervous system disorders 6 5(1.1)
Headache 4 3(0.7)
Somnolence 2 2 (0.5)

Renal and urinary disorders 2 2 (0.5)
Chromaturia 1 1(0.2)
Dysuria 1 1(0.2)

Respiratory, thoracic and mediastinal disorders 2 2 (0.5)
Cough 1 1(0.2)
Epistaxis 1 1(0.2)

Skin and subcutaneous tissue disorders 8 8 (1.8)
Dermatitis 1 1(0.2)
Erythema 1 1(0.2)
Rash 6 6 (1.4)

i, BACKER Ea&HIRBIRELY RITT L) RS
LUIFAED SN, KGRI 2o 22 FH - KEORIE
I 1BIOARTH 5720 T - BATILILIE TIEPUR S
LRI IO 5N 5L TH ), TBPM-PI £ 5:k
TRKREDHEEETH B Z & H 5, TBPM-PI D/REA~D
EHICH 72> TR - AEIIREZMEE IR 60w E
=AY (WA

THI - BAEDFRD HNTAEBIO ) B, BRESEEOR

G & L7z 35 611 B\ THEH @ Clostridium diffi-
cille BFE A ZRE L7225, B2 R L7eBlidzed o7z,

2. ZotoRIEH

NRD 8 HITHIBE L KLBEMFED Sz, FHEHNL
L, WINDLIELGRT F 3P ILHRICHER I BIE A
RS N7z,

TR A VNN 2SR PUR IR I S LT B REBEEE 58
i, RN E ST 741 BB X OV 440 B3
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Table 16. Abnormal laboratory data changes overview
No. of subjects analysed 432
No. of cases with ADRs (%) 23 (5.3)
No. of events 25
System Organ Class and Preferred Term (MedDRA/J V.10.0) No. of events No. of cases (%)
Alanine aminotransferase increased 3 3(0.7)
Aspartate aminotransferase increased 3 3(0.7)
Blood urea increased 4 4 (0.9)
White blood cell count increased 4 4 (0.9)
Platelet count increased 7 7 (1.6)
Eosinophil percentage increased 3 3(0.7)
Protein urine present 1 1(0.2)
Table 17. TBPM-PI DRHE - Ah2Aeds X O - M
O%beg - 7
(30 08 1 A7 ]
FTUERRAEEO N T ki, Ly ERRE, MR, €5 27€5 (750 %
F) AIFT=IRX, A ¥ TIVIUHHE
[# e ]
Mtige, HE g, RlSEESE
W AEEREIIE R =2 VI S BRI S OV~ 7 1 T A R PRI 3R % & o
,,,,,,,,,, AYITNEIIFRERT YY) v A v Ty PR,
BIHE - BAAZ B S B A L ooER
H VISR B RPUEY B ORI E D 2 B L7 LT, KFOMEAICEL TE, o
PURHEI & 2 G HARAFF CE L VIEBNCIR Y 5 2 &,
OH#: - i
WE, MR TERAL ERF VIV E LT 1 4mg JIli) /kg % 1 B 2 M EZISREOE
,,,,,, 5B, b, BREELT I Momg Ohfihg XTHITES,
- RIS 2 L oiE
RA O GWIHIE, 7 HRPNZHLZET 5. 2B, KFAOMHIIHz- T, W
WORBEEZ; 720, BHIE LR A2 MR L, PROHER ELE L /NROHH o
BHiEEDL I L,
LH5THRBUIROT, HEFFEDO) A7 3w EeZ R ZEWEHIRREO SN ah o7z TH - BAE, M7V
bz, =F VIEOICTI X BHAEH, 7075k A RHR%E

EARRE B X OB RREE IS B 9 2 BRI A DO ZE B SRR
LA, ARBIZBWTIZZ0RIAFIIMKL, EELHE
ERQLEFRBT L) A7 IV EE 2 Shiz,

TBPM-PI1 ¥ 512 & % QT MM I KITTREIZED 5
¥, BRMIZIZ QT MWAERET 2 A 7 3w e#
bz,

TBPM-PL iZfI$IC ¥R F Y VAT 5720, LiEH
BNV =F VIR T RE ARG L2, TBPM-PL i3 ¥
REFVIVEEGT HMOIER L FHE, MRS v =
FUBREAINT S5, MGl v =5 VIREK
T AEHRGIROSNT, H5RT 7 BRI
LA & ZIZFBREOMEFE THET 5 2 LRSI
7oo L72H3oC, BHIH QMM TId R eI E X 2w
LEZ NIz,

3. weEfonIlw

U Eo#FEL Y, TBPM-PI OREMETT 7 7 4 VI,
BEDOHNNANRRALREEGDL B-F 7 7 L RPIHE L R
%550 TR%EL, MKREMEE Z22HED L IZHEKR

WCALNDEWER R EICOWTEET LLENH S DD
D, NREIIEBRIC BV TLEIMEH T A TH
bLER LN

VI. % & 9]

D EofERy s, RGN seARHPFE»THDI, 2009
4 H 22 HIZ[ 4 7~ 2N EAIRL 10% 1 & LT Ta-
ble 17 1278 L72%h8E - 2028, Mk - R TRE I W7z,

TBPM-PI (&, #EAIMFED S. pneumoniae 3 X O H. in-
fluenzae (2RI ZH L, UK, 205 5125 %%)
FTAH/RBHROREN 2V L, & HICEBICHET
B AR ERIZOWTIE, EFHEEIC L 2 AT
DIEHRE TR L 2 HHREBRE S D52 2 50
WRE o TVBHhT, NEUBRIHERHICZ OF#ED
L i S (Vo

LA L, FIORH VAN ELRPHETH 57290,
BEAE DTEGSH 71 VXA 2SRPURE B O BRIR AL IE S %
SF R, WHPER MBI OB 5% 5 % L5 38T B
RELEZ Do HANMER L, BRI BT
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Pharmacological properties and clinical performance of the novel oral
carbapenem antimicrobial drug, “Tebipenem pivoxil”
(Orapenem® fine granules 10% for pediatric use)

Keisuke Sunakawa

Laboratory of Infectious Diseases Science, Graduate School of Infection Control Sciences,

Kitasato University, 5-9-1 Shirokane, Minato-ku, Tokyo, Japan

Tebipenem pivoxil(TBPM-PI, Orapenem® fine granules 10% for pediatric use) is a novel oral carbapenem
antimicrobial drug that received approval for manufacture and marketing in Japan on April 22, 2009. Tebi-
penem(TBPM), the active ingredient of TBPM-PI, has a wide antimicrobial spectrum, and strong antimicro-
bial power; it has particularly strong antimicrobial power against penicillin-resistant Streptococcus pneumo-
nige and Haemophilus influenzae. The results of a pharmacokinetics-pharmacodynamics(PK-PD) study in a
mouse thigh infection model showed that it also had a higher correlation with AUCf/MIC than the correla-
tion of B-lactams with T >MIC.

The PK-PD theory was used in the clinical development of TBPM-PI. Dosage and administration were
thus set using the PK-PD theory, and the appropriatness of the setting was confirmed by efficacy evaluation
and PK-PD analysis. A dosage and administration confirmation study was conducted in adults after setting
the adult dosage and administration based on the AUCf/MIC values obtained in a mouse PK-PD study, and
the recommended clinical dosage and administration in adults were obtained. Then, based on weight conver-
sion from adults and PK-PD analysis, the pediatric dosage and administration were set. High clinical efficacy
was obtained at the recommended pediatric dosage and administration of 4 mg (potency)/kg b.i.d., and treat-
ment with a high dose of 6 mg (potency)/kg b.i.d. showed high clinical efficacy in refractory cases. Also, in a
double-blind comparative study with high-dose CDTR-PI targeting pediatric acute otitis media, the noninfe-
riority to high-dose CDTR-PI was verified, and early bacteriological efficacy was demonstrated to be high.
The safety profile was not different from that of existing f-lactam antimicrobial drugs, and there were no
clinically problematic adverse effects.

There are strong expectations for TBPM-PI in the treatment of drug-resistant pediatric infections. How-
ever, since it is the first oral carbapenem antimicrobial drug, it should not be prescribed too routinely from
the viewpoint of preventing the emergence of resistant bacteria, and the indicated diseases should be nar-
rowed down to the three diseases of refractory pediatric otitis media, sinusitis, and pneumonia due to drug-
resistant bacteria. It is also appropriate to limit its use to cases in whom standard therapeutic antimicrobial
drugs are not expected to be effective.



