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Tdh o7z CAMB LTV AZM D MICyy1d>32ug/mL F6 & O'>128ug/mL TH O, 119
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MHEE S 5 & Omibk 2 0 FEHIAF & LT, /NEo
15~30%, BAD 10~15% OHEA T < h T
2V, MRS, IR I & OibkZe 0 %
RERRIZ, Vo v F Bl K OBRMESRERIRE o
XN B EEAHRIEE S| 2R T faREra S h
Tk, WEFRERFEDRE AT 2 PUREGEE
BXNTWBY, AIIZ I 1T 5 Il i EGE D 5
—BEPHEIL, N =2 ) VR PUE $E amoxicillin
(AMPC) Ta» D, 5e4%kRE % H Iz 10 HREO
HRE RGBSR X W T 5, BESR=Y
) VT VLR -FOWA, BIGRPUEE U THERK
OPIFAENZEF o TBD, vr a5 4 FRYUAE
# Tl clarithromycin (CAM) @ 5~10 H &% 5.,
Y7 2 ARPFEHEO S HE S, RAENRIZH
Jay RPREHEO 5 Hi G AR h s Y,
F 7z, MU AP 1S & 2 B0 2 1
LCid, R=v ) VRYIEEO ML G- Tld k<,
clindamycin (CLDM) #j#% L <13 CLDM & X=
V) VRIMTERO I AR S e b 5 Y,

VL O MEAIR M, iR ERE B L UG T
N BRI &3 B DR A RN T B RERIR IE N =
v ViR (PRSP), 7 FOEKETIEAF
> ) ViiER (MRSA) 23K ERTE E 25 > T
09, EHEOR= )V RPIEEKIS N 55
Al Z X RRNCEH D IZIE100% THER L Tk
0, R=2 Y VO BB 5 Wi
SDETAFEALE WY, v a4 R
WEIZ BT, MREKFOLS LMk, v o
I 4 FitEE#EE OISR #E X hTnwb, 54
A FENEGS R Y — X4 5~ 24 (JANIS)
D2012FEF WL, AREBEHREERE I W
T, ¥ 7 a7 A4 FRIUEHE erythromycin iy ¥ & 57
BERA352.9% &, WD T50% &M A 7= Z & Wi
L9,
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(STFX) %, WFURERREGYE, T S Bk sy
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MR IS A A LT B, H BUIEIR RIS
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i A BT 2N AR N A E TS5 Z &N
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VRPUESE & A% DL E O JeERE 1234 2 ) 7
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{, FBBIHEOR=2 ) v RITFEORR ) &
WL 72354, 5 5 OIAIDORE AR
DWTERZHS IR > T, £z, HE
A DHER TR A JIHS 5 72012, WHEEEBL A &
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Z 2T, ARWFFETIE, WA E R OR R R
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IRy BERRD 5 B, WHME O R D 119 Bk % i H
U7zo RRIRJIRHIEN IS, VAR EEERR ATCC 12344
(JCM5674) BRIZINA, 20104 LVEX # — X4 5
VAT THE SN E 48k (0406005 FE,
0406230 ¥k, 0406370k, ¥ K TF0406308 k) % fii
FAL 72, 72 %5, 0406230 #kiZ CAM it 44, 0406308
FRIZ LVEX it PERE (MIC, 16ug/mL) TH 5 Z & %
T ol L7z (Table 3),

2. EERR SR

/NRAEIREE (MIC) OMEE, Clinical
and Laboratory Standards Institute (CLSI) M7-A9
VIE® B WRIEAR LY &RV, SRR BN
I 2 HANERZ A MG L7z, X=2 ) VR
HIEAMPC, 7 x & /i ¥ cefcapene (CFPN),
v u 74 FRIFHECAM I & Qazithromycin
(AZM), * /v v RIFZELVFX, GRNX, STFX,
BXUTF 794 2 v RPiE 3 minocycline
(MINO) O ZhZHIIfilli 23 & %> 22 i PEAAK & T
W7z, SEAIRRAZ PEREA FH RS S, 5% B AR
fi Cation-adjusted Mueller-Hinton Broth (Becton,
Dickinson and Company) % fifi F U 7=, 3EA1&s2 1%/
PRI, CLSIASE § 2 5642 L SiHi L 7=,

3. REHFH

PURSEORF IEHIE 1%, =) Vv RPUR K
AMPC, vz 1 74 FRIEHECAM, F /1 VR
P SE GRNX ¥ K O STFX D4t 4 41 & i L
7zo WHRIE, FUMAEFERE M ET—HE#H%,
Brain Heart Infusion broth (BHI broth; Becton,
Dickinson and Company) (28 L, 35°C, 1HEf
OiREEE#IZL D, $10°CFUMLIZFHE L 72,
flt 8 RN X9 2 R P G- 12 O de e 1L P R
(C,.) EFHXE27-0, &PEHKDOC,, D10
[ )% % BHI broth (= TR, HRIC 1/10 &R
MU 7z % PO 3 O A &AL IR E X, AMPC
3.7ug/mL, CAM 1.2ug/mL, GRNX 7.2ug/mL, ¥

K U'STFX 1.0ug/mL & U7z (Table 2)., Rk
Mtk 1, 2, 4, B KO 6IRFE% OB ERER %
YL U, BHI broth (= Tl H AL, FILKFEKX L
IR U 72, 35°CISC— g is 3k, “FILKFERES
WECRELZau = —BEFIIL, MRE%ER
CTHRBAERI L7 (h=4), EREEOBHTR
F i, AMPC % [&\ 72 HT 1A 3 D 35 A 13 Log
2.3CFU/mL, AMPC ® ¥4 13 Log3.3CFU/mL &
L7z BAEfER O, WIEED 5 3log Ml E
DEREIRD (=3 1ogkill) MR S h7=858, &
RS 0 & HE L7z,

II. &8

1. MEEN

WA B EH R YA B 119 BR 0D STFX 6 K UMb A 3%
WZxbd % SEANKAZ M A Table 112, SEA1&SZ M2
Rt % Fig. 1128 L 72,

STFX D #1253 % MICy, 13 0.12 ug/mL T
H0, STEXdfh¥ 7 v v J[PHEDO LVFEXIZ 1L
NT32Mf%, GRNX &0 & 2 55O HIREMEZE R L

=oAL, W F 7o MR HORAR S & B 2= IR SE
SKVAF IR 1198k & Bat L 726558, CLSI DAz
PEHAED & LVEX S EE (4ug/mL) 5 KT
LVFXIitE (Z8ug/mL) 282 N2 12.6% 5 KO
1.7% DEIA THAET S T L i L7z, CAM
B X PAZMIE, MICy 4 % N Z N>32ug/mL,
>128ug/mL T d 1), CLSI 0 3 1 & 57 P 5 U
5, MM (CAM, =1ug/mL; AZM, =2ug/mL)
DEIGIZENZTI60.5% & FWEIA TET 5 Z
EMPE L8572, —7F, AMPCH KU CFPN
D MICy 13 Z 1 Z$10.03ug/mL ¥ & U 0.015ug/
mL & BAF 2 P TE %2R U, CFPN I3 fEEAEE Al
Tk w0 EAEZME 2R L 72, MINO D
MICs, % K U'MICyy 1 Z 1 Z410.25, 16ug/mL &
WA O N 64 5 DA TR 60, FREHIHR A
5, MIC 4pug/mL L %783 HHRAHI 20% O
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Table 1. Antimicrobial susceptibilities and distribution of susceptible or resistant isolates
among 119 clinical isolates of Streptococcus pyogenes from pharynx.
No. (%) of isolates *

MIC (pug/mL)

Antimicrobial
agents Range MICsy MICyg Susceptible Intermediate  Resistant

STFX 003 - 05 0.06 0.12 - - -
LVFX 0.5 - 32 1 4 102 (85.7) 15 (12.6) 2(1.7)
GRNX 0.06 - 4 0.12 025 - - -
CAM 0.06 - >32 16 >32 47 (39.5) 0 72 (60.5)
AZM 0.12 - >128 16 >128 47 (39.5) 0 72 (60.5)
AMPC 0.008 - 0.5 0.03  0.03 - - -
CFPN 0.008 - 0.06 0.015 0.015 - - -

MINO 0.12 - 32 0.25 16 - - -

3 MICspand MICgy, MICs for 50% and 90% of the organisms, respectively.

® Number of isolates for which the respective MICs were susceptible (LVFX MIC of 2 ug/mL, CAM

MIC of 0.25 pg/mL, and AZM MIC of 0.5 ug/mL) , intermediate (LVFX MIC of 4 ug/mL, CAM

MIC of 0.5 pg/mL, and AZM MIC of 1 ug/mL) or resistant (LVFX MIC of 8 pg/mL, CAM MIC of
1 ug/mL, and AZM MIC of 2 ug/mL). -, not determined because of the lack of criteria

Cumulative distribution curves of susceptibilities of clinical isolates of Streptococcus

Fig. 1.
Ppyogenes to sitafloxacin and seven other antimicrobial agents.
100
90 ?( i
o /
g 807 i D =8=STFX
g 70 | . e o
= i LVFX
(-] ]
S 60 '.' ] ——GRNX
@ ]
2 50 : ] ——CAM
2] ]
Z 40| Lt —o—AZM
]
S 3 - - = AMPC
E 2 .,'I.X --= CFPN
O ¥ —x—MINO
10 /;[;,
0 L gimms 1 I ! ! L I I
T R0 N N O W I!) - Nt 0 \O [
SRS sSsssS s ™ =
S S S A
Vil
MIC (ug/mL)
TFAENRA S & 7 5 7z,

THATHZ DL P E 572,
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3 PUENETE 2 M OSEAIE, CFPN, AMPC, STFX, 2. &XEH
GRNXODIETH 1, LVFX, CAM, AZM ¥ LU STFX, GRNX, AMPC ¥ K& U CAM D in vitro
MINO!IZX LT, iR & U <ISMREZ MR O REJ1EBRIC I 1 2 R 3EAERIRIE (RN &
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PEERED R EIMhEeEE 5 C,,) % Table2, ki
PRDIEFNEZ M $5 K O SEAIE FH 1% O A4 TR BOd A &=
% Table 3, FAFHIHR% Fig. 2128 L 7=,

STEX (ISR TR & MW 2398 <, Cou
1.0ug/mLAEHIZMF Fizdo v, Skkh3fkic T
AlE % 1R TR AE T (=31og) % /R L,
LVFX it 4 0406308 ¥k % & & AR ARIZ KT L T2 I
i DAV R 1 9 1 18 8 % > & 72, GRNX
STEXAZRWTHORE AR L, Cpy 7.2ug/mL
TEFIZE T, ATCC 12344 8RIZ% L T4HER (Fig.
2A), FERSYEERRIZR L C2~6 BERfETIZ & 5 T
WEAEM %2R L7, AMPCIE, STFX % & U
GRNX & 0 & BE 11355 <, EW BRI RAE
L 720406230 £k % B < 14 #R 125 L T, Cux
3.7 ug/mLAE ] 6 I RS % 02 2 T 8 & 2.1~2.6log %
DXz, CAMIZCAMBEZ LR IZx L T C
1.2ug/mLAEH 6 i %Ik W TAER K E DT H
0.8~1.7log &> X & 72 A, CAM il i 0406230
FRISK U T, GRBRDRAA RO BB T A
A#OA B L 72 (Fig. 20) .

DLEDORER» &, &3EAID C, AR T
IZHWT, RIS 2 B ) 23 & RS
3, EEHOP TR EMIRE AFEH S

STFX T& 0, STFX DRHF J1IE LVEXIE, &3z
HDOHEERELZIENIEIHLENE K5
72 AMPC DR 269 2 R H J113 STFX I &
U'GRNX & 0 55<, AEIHERA 5 3log M LD
Bk & 58T 5 720121, AMPC % 6 5 LA
TERHE G2 2R ETHD EEZ LN,
CAM DI HE B /3 2 Prls /e IZEF N T b
D, Cu IREEEH 6 BER & TOBIERORER, Mk
WO ZHIE T AW DAL k572,

I £%

AL T, 2010F-LVEX H — A4 5 ¥ 22T
INHE X N 7= WA SE RV R 119 MR O SE A& %
Mal4 2 & & 61, EERAEHER 1 MRds K OTRRIK
T EERR A BRDAEE S ERICKT 2 RE AP ¢
I % e ML FP YR BEAE P RR L2 36 0 B in vitro JE WG [ £%
WHEBET L2, ZOME, & VIEREEOEN
7= 3 HNTCFPN T H D, K\ TAMPC, STFX,
GRNX DIEIZ RAF 2 PUREEME 2R U 72 VRIS
g BRI, HEEEAITD TR S EHRE O
WSTFX AV & il OET IR R AE 2R L, o
T, GRNX, AMPC, CAM®DIET® % Z & W5

Table 2. Concentration of antimicrobial agents tested in the time-kill studies.

Antimicrobial Representative Maximum plasma Tomax (hr) ©

agents 2 human dose ” concentration (g/mL) *

AMPC 250 mg 3.7 2.0

CAM 200 mg 1.2 1.9

GRNX 400 mg 7.2 2.0 (1.96)

STFX 100 mg 1.0 1.2 (fasting), 2.0 (after

feeding)

2 AMPC, amoxicillin; CAM, clarithromycin; GRNX, garenoxacin; STFX, sitafloxacin

® Sawacillin capsules 125/250, fine granules, tablets 250 [package insert] for AMPC, Klaricid

[package insert] for CAM, Geninax tablets 200 mg [package insert] for GRNX, and Gracevit tablets,

fine granules [package insert] for STFX.

® Time to reach maximum plasma concentration of each drug.
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Fig. 2. Time-kill curves of STFX, GRNX, AMPC, and CAM against Streptococcus pyogenes at
concentrations equivalent to their respective maximum serum concentrations in adult
humans.

(A) ATCC 12344, (B) 0406005, (C) 0406230, (D) 0406370, (E) 0406308.

Error bars represent £ standard deviation.
Following individual symbols indicate values below the detection limit; ¥, STFX, *, GRNX, *, AMPC.
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Fig. 2.
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EHED~Y 7 05 4 FifPE LRI s
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Va7 A4 FRIFEEEERT 558 3mMEEO
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(Continued)
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KELEEES, £ < OWMIH L OO REE
ARl HESR S 5, BIREEWZ &1,
STEX & #7251, GRNX (M ERE & VA & T
EREICKRZ 2EN A DH D, GRNX DVAHEIZ
AT ARE NI T2 Z MG S h Tl 2,
7o, MiRIRGE 2R & LUi%s, 5 STFX &
GRNX & TIIRBE A = X LDE NSRBI
T3 9, 20074F, ¥/ uy b kU724 4%
GO PRSE O R EM SRR 545 2
LS XN SRR T E R R R A
WEENTHD 2D, 50L Z AHHEDO R FE
MEITPAHEIZ 2 > T vy, STEX & GRNX D R%
o, ERFEOEOIZED < FEE O
AR LT B REME S & 5, SO R =
T, VEHEFIZN T B STEX O RRE M 4 g4
52 EIEIAHEETH B0, S, AEcHoh
ZHRIRASTFX & L IEF 7 v v RO
B I WY 1L I (6 [y 3 A =1 - )
AREMERE Z 6D, RN OBEHZEL 724
HANZ, wFhd e bEGROC,,, PR
(Thae) DN1~20ETH YD (Table2), MMA T, &
FIRE A 2R 28 Wi (2 O 3E A (1 21390% 2L E) ¢
aWZ ERSE, ZRO XS IC 1~ 21 E A2 T %
il 2 RUNFIRR ) & Wt 2 B Ad, R
MOPKY I 2b—¥ 3 vBIOEAMARICR
DOZIRERIEDOBEMEITEL BneFE L5 5,
ARFFEZ I T, AMPC IR $ 5 VA B 2E 1 5
DR 1% Log3.3CFU/ML &, fiDHiEHED
BB (Log2.3CFU/MmML) & %75 - 7= BEHIE,
RIZE& £ 5 AMPC D carry-over D RS2 % kT 5
WS TH B, b5, AMPCDOMIC (0.03ug/
mL) & C,. 08 (3. 7ug/mL) &DENREKE
Wiz, FEREGHIC ST 2 Rl R O AR
Fh LT E0END > 72, B 040230 BRIZ x5t
3% AMPC ORI 1%, SEFIE 4 eI, #&
HBRA D 7= D LW EGEHIIARE & 25 5 7248, flhoD 4
FRIZKES 2 APMC OB I3 3EAIE FH % 6 1§ ©

3log DL EDORBORA 3B S s i o 7= R K

0, B-7 7 2 LRPUREOEHEFR I 2 R
ROMFRIZIBNT, BCEHIEE LB O H
ISR U TB-7 2 & LR IRIEDORE I 1557 %
[EagleZh%] KI5 T35, LaL, SE0
B IZ, Eagle bR A B4 Il < % 5 & cHEhi
LTk, 5D AMPC DOFOREEH 3 Eagle
HHRIZE B LD EIFE 212V, SRIOBEHEE
2, EEAGHRIZZ O & £ RS % 23 APHIET &
D, Gtk HEAMERREROER LRI B0y
T B2MArBEEELI NS,

Fald, R=2 ) VRPIESHE AMPC OV B 12
KT BREINIBFT L &L BV —FT, STFX
FERFBIR DA S, BRIATRHE DI & SO 384T
HBHEEME A S 22 L7z, B REoX=Y
)V RPIESICE L TiE, BEEOEEE /A
F T 4V LAJEBIEERIC AT 5= ) VSR
OBBRMBI e WiE X Tl ¥, 58413,
HANOMBFEITER KON F 7 4 L A2 5
AR & PR SEEIRIEICE T N &R e & 2
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Antimicrobial and rapid bactericidal activities of sitafloxacin and
other agents against Streptococcus pyogenes

Eiko NamBa and Ryo OKUMURA
Biological Research Laboratories, R&D Division, Daiichi Sankyo Co., Ltd.

MEeGumi CHiBa and Kazuki HosHINO
Research Group, Vaccine Business Intelligence Division,
Daiichi Sankyo Co., Ltd.

KazuHiro TATEDA
Department of Microbiology and Infectious Diseases,
Toho University School of Medicine

We evaluated the in vitro activity of sitafloxacin against Japanese clinical isolates of
Streptococcus pyogenes by broth microdilution susceptibility testing and time-kill studies to
elucidate its eradication potential against S. pyogenes. One hundred and nineteen clinical isolates
of S. pyogenes isolated from pharynx were tested to sitafloxacin and seven other agents in the
susceptibility testing. The time-kill studies were conducted with five strains, one of which was
resistant to clarithromycin, one resistant to levofloxacin and one type strain of S. pyogenes. In the
time-kill studies, sitafloxacin, garenoxacin, amoxicillin and clarithromycin were assessed at static
concentrations of their respective peak concentrations in plasma (C,,,) when administered as
oral single doses for adult patients with S. pyogenes infections. We found the rank order of
antimicrobial activity against S. pyogenes isolates was: cefcapene (MICy,, 0.015ug/mL) >
amoxicillin (0.03 ug/mL) > sitafloxacin (0.12ug/mL) > garenoxacin (0.25ug/mL) >levofloxacin
(4 ug/mL) >minocycline (16ug/mL). Macrolide-resistant isolates accounted for 72 (60.5%),
resulting in clarithromycin and azithromycin MICgy,s of >32 and >128ug/mL, respectively.
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Sitafloxacin exhibited the most rapid bactericidal activity (>31log reduction from the initial
inoculum) within 2h against all tested strains, including even one levofloxacin-resistant strain.
For garenoxacin, bactericidal activity was achieved between 2 and 6 h. Amoxicillin revealed no
significant bactericidal activity up to 6 h. Clarithromycin showed no bactericidal activity and did
not inhibit growth of a clarithromycin-resistant strain.

These data indicate the potential usefulness of sitafloxacin for the treatment of S. pyogenes
eradication.
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