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O REESHERE IC X 5 garenoxacin D PK-PD/NT X — &2 & U /-
FAEROTEEHIRICEEY 5 1&5

KVHHIZE - Fiks 7 - AHKSE - A
=LA TER A S thE A e
(201747 H 31 H&2A+})

20154F4 5 2016 4712 43 fff & 4 7= T1PEESHER IR 60 #R (12 K3 % garenoxacin K& UM 5 Fdi
REOPURIEO PR WEYE % WE U 7z, Streptococcus anginosus group (SAG) 30#kIZx¢
5 HHEPLE FE D MIC,, 1%, garenoxacin (GRNX) #230.12ug/mL & &K<, &
T, moxifloxacin (MFLX), clavulanic acid/amoxicillin (CVA/AMPC) } UF sultamicillin
(SBTPC) #%0.25ug/mL, levofloxacin (LVFX) 7' 1ug/mL, azithromycin (AZM) 7
>16ug/mL TH - 72, SAG LAA 0 1P SER & 30 #R 125t 3 2 &R P I 3 D MIC,,
12, GRNX#0.12ug/mL &35 6 15<, KT, MFLX 230.25ug/mL, CVA/AMPC & Of
SBTPC #* 1 ug/mL, LVFX %' 2 ug/mL, AZM %> 16 ug/mL T b - 72,

F 0V RPEHEDO GRNX, LVFX X U'MFLX 2D %, EVFALT Y I 2L —
¥ a v aEHWTMICHIZN T % 5 5-5I2F 1) 5 free area under the curve (fAUC,
£: IFMAMEEE) O =7y MEAERT SHERERM L2 25, ARED
&=y METH % AUCMIC=30 % #EK T % fEHIX, GRNX T97.0%, MFLX T
95.9%, LVFX T66.9% T® 0, GRNX 2 i d Eh - 72,

20134153 HiE & 72 SAG 144RISHTT 2 K+ /v ¥ RYUEHE O MIC & U mutant
prevention concentration (MPC) #HI%E L7z & Z A, GRNX D MICy, X T MPC,, i,
ZNEN0.125ug/mL KT 0.25ug/mL Tdh 1, LVFX KU MFLX & DKW Vil & 7R8 L
720 MICgy & MPC,o DD IE 15 T & 5 mutant selection window (MSW) % i3 %
&, GRNX 2R & kA o7z, &7z, LVFX X U'MFLX O MPC/MIC i3 1~412 554 L
TWDIZRL, GRNXTIE1~2THh > 7=,

Dk, ®vFsarayiav—2a veHOG0EEHEC SO TENE =7y

MEDERMEREZRL 22 &, IKOMPCHE KO MSW AR L7222 &b,
GRNX (A #h 1 K O PR BRI O 5 &, IR SHER T 4 S (KT8 & 3 2 i SYE
ISR U CHMGEAITH 5 Z LAVRB Sz,

PP GHERE I b b OTIER O EXOEICHAE  BOCHRAREREGIXEZTHARH 5V, &
L, HIENMESEDO 2T 2EHTH D, 72, WSGBIYELF(ZRITILEIMTH S L
Ak, BHEMEEEALON TV, GREEMEE  FA o Tneh, IF, HIEGHEERE R4 O
DU, MR A K O IR E O VR AR 2 1= WIS EGYED IR KK DO —D & L THETH S Z
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ERRE IR TNWB 29,

EAENZ BT Bilihlilig (CAP) K OBE#EH
fifize (HCAP) R D% SIMMavtifng & v 7z,
HHE @ 16S ribosomal RNA E{R T % 121 & L 7244
SROMIR BT & % &, TIPHESEERA 23 M 1
D223%%EHD TNz, 72, k) 227 DdH 5
FEE T I 1) B TP SHER I O R 1 #1513 31.0% C
HO, M) 27 DRNEE LR LTHREILE
<, PGB IR 0 FRMEE I 25~ D B G- HVR I &
nTns7?,

FIVEHESHER RS, Streptococcus anginosus group
(SAG),
salivarius group M O Streptococcus mutans group
DAFEHZRA XN, TD S 5 SAGIE, Hiligk,
IR EMI R ORINFETH 5 Z EHBHIS kD
DB 568, 7 @b D CAP D 4.4%13
SAGHHNHTH > 7= L DML E 55,

VEAR, R L SR AN R OB R & e >
T, EANER RSB % AR 250 #
AARD EN TS, TABENZBNTE, 20164

= [SEHIME (AMR) W72 2 v 75 /]
AR &N, Pharmacokinetics-Pharmacodynamics

(PK-PD) BEGH % DB RARBUZ HE D 2= ik
WO IS HIEDO D L LTETF 6T
%, PK-PDHGEHIZ DWW CIEBEFONFIRIZ D & %
LOBEIDRARINTED, F /0 yRNFEHETIE
AUC/MIC & % & C,,,, /MIC 2% i R 5h S 1< FH B
THLEINTNE Y, F 7, MRPPER B P
% fi £ & L T mutant prevention concentration
(MPC) &WS LGB TH D, MPCLLE
OWRE TIRMERFR B L AL 2hTng B,

Garenoxacin (GRNX) & HATH)® THIFEEIZ
PK-PDiki 2 FhE L 72+ 7 o v RPIHHTH D,
HJD@@@#B@%%&@H%W%ﬂ%@@
YUEIZ U CRIOGERIR S R IE C &, 2Dk
[ A3 B U R PR LAY % iéhfn%” 4
EINHEHRETH 5400mg 1 H 1 RS

Streptococcus mitis group, Streptococcus

KFD & b IERE S R HERS % in vitro T
P L 2287280 T, GRNX I J BRI B IR
rEERRIC LTS, 2 R R AEH 2R
L, 5B 24REM#%IC B W TRZMEDIKT L
7eARE 2L =Y 3 VIZRDSNLE» 572 L HH
HXhTns Y,

I8l GRNX % & & S RliAs [ THIER R O [P 8
BRSSPt 2 lE L, F 7 v v RPus
# T H 5 GRNX, levofloxacin (LVFX) M O°
moxifloxacin (MFLX) IZDWTIEEY T H LB Y
Jab—vaYEROCTHMMEEREL 72, &
7z, SAGIZ x5 GRNX, LVFX }& Uf MFLX ®
MPC Z & U, iPEEHBLOaTREMEIZ DT
B L 2= T TGS %

L ##EHE

1. fERE

WA ZEHE R OE Y FHALTY I 2L —
2i&, 20154F-1 H~2016 -8 H Itk 1/
SYPHEIR IS GRS O LR NPHZENR X 0 58, TR
TE & 17z Streptococcus anginosus group (SAG) 30

VA=A

¥k (S. anginosus 12 ¥k, Streptococcus constellatus
124K, Streptococcus intermedius 6 %), KU % D
flb o> 11 JpE S ER B 30 Bk (S misis 13 #E,

Streptococcus oralis 9 ¥k, Streptococcus sanguinis
ARk, S. salivarius 4%%) %Wz,

MIC e O"MPC O IZIE, 2013 4F- (2 pFH
A} RHE IR & FURE BB o T E N B ZE I & 0 53 i,
Al & & 1 72 SAG 14 ¥k (S. anginosus 4 ¥k, S.
constellatus 6 ¥k, S. intermedius 4¥%) % FH 7z,

2. ERAZEA
Garenoxacin (GRNX),
moxifloxacin (MFLX),
(CVA/AMPC, CVA:AMPC=1:2),
(SBTPC), azithromycin (AZM) % H\ 7z, CVA/

levofloxacin (LVFX),
clavulanic acid/amoxicillin

sultamicillin
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AMPC {3 AMPC ## 55 & U T/ 38 & FH b e
(minimum inhibitory concentration: MIC) % | &
L7z, %%, CVA/AMPCId1:2 D)% ¢ MIC
MR IZHERA L 72,

MEDEMERIE

MIC @ # % % Clinical and Laboratory Standards
Institute (CLSI) fEHERL'1) (ZHEL, 20154225
2016 4F-1Z 53 & 7= 3 SHER T 60 Bk IZ D1 T
PR TR IR I T, 2013 -1 pRHTES R E
IUEGYE R K D S X 7172 SAG 148k T
IR A LI TR L 72,

4. ETHINAOYIaL— 3 BEIR

I E SR 2/ 5 F 7 0 v RPTEEOMR
TOEMAETHT %728, PK-PDHEEIZL 5T
VFEAINLBY I 2L =Y 3 Y EROWERT AT
%oz, BIANOHE NI 2 Y H)Re 5
A =4 (Table 1) 75 CLt DREH AR R HBOER
3 A & E L, 10,0000 CLt 734 & Pl L 72,
72, S U 7= e S ER I 60 BR 12 K4 5
MIC 7341 7 — 4 (Table 2) & b 10,000 1439 MIC
FEE T, Tl & D fAUC, ,/MIC (f:
IEEEAFEE ) O5Mm%E THIL, fAUC, ,/MICHH

TEOEKERAREN L, BV T ALEY R 2
L —3¥ 3 VIZi&, Oracle Crystal Ball® (BkA 24t
HEERTEATZEAT © D) 2z, SEAORE
B 1E, GRNX, MFLX 7% 400mgX1 [1] / H,
LVEX A500mgX 1 [a]/ H & L 7=,

JAUC, ,/MIC=fX £ 5.5 X 5[0l /CLYMIC

5. Mutant prevention concentration (MPC) @

HE

MPC #I5E 1%, Blondeau 5 2 }% (¥ Hansen & 23
DHEIZH > THEEL 7=, TabB, 35°C, 5%
CO, M F T — 188558 U 72 5% fili = B A 1 7%
Mueller Hinton agar (MHA) DR {A % jki# 24 21
FRIZRRE L, #9 10" CFU/mLAH Y O I % {7
%Lto¢§btﬁ@0mmé%%ﬂéanwe
Sl A% I V7 N MHA I 38 4 L (89 10° CFU/
plate), 35°C, 5% CO, 4 T T 48 IR 7€ L 72,
HEBERPIL, 12~16MIC & L7z, Ki3tk, 1
DHEE &R 2 72 01 FER PR A 2 WA
THhE LD, [RYRE DR % & 5% M BiAkiE
NI MHA (234 L, 35°C, 5% CO, 4t F T
L7, %, BRI Tae=-23wohk
WIRINRE A2 MPC & L 72,

Tablel. E2FANAOYIaL—2 a3 BRICAVWAEARS/ O RNEEROEYHE/INS A —4
GRNX 18) LVFX 19, 20) MFLX2 1)
CLt?
(L/h) 4.00£0.103 10.68+4.7 10.4+3.6
FEARERY
ey
(mg) 400 500 400
a) HEEE THEYERAZE, MFLX (ZHEHER 722 PK ARATHE % 5|

b) A U FZ B a—7 4 —AIREHOEAME

F(HEO B HHETX

R ERNOEHEEZRA L) LVEH L,

f(%)=100—%& A5 &%
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II. &%
1. EHIZZM
BIEDIREIED 2015 F5 5 2016 -1 7B X 7=
F1PeHE SHER A 12 X4 % MIC % Table 2 1287,

SAG 30 ¥R 1Z X 3 % 45 i 1 17 38 D MICy, 13,
GRNX #10.12ug/mL & K<, KW\ T, MFLX,
CVA/AMPC K U SBTPC %' 0.25ug/mL, LVFX %}
1 ug/mL, AZM 73> 16 ug/mL T & - 7=, CLSI DK
Al PEIEHE ) 2% &, 128k (40.0%) &
AZMIPERE (MIC 2ug/mL B &) Tdh -7z, —H,
LVEXZ WA DL E ot %2 33 #ki3E80 5 s
notz,

Z Ot oD 1) 3 SHER 1A 30 BRI 2 S AP IA
D MICyy 1k, GRNXA10.12ug/mL & % &K<,
KT, MFLX %% 0.25ug/mL, CVA/AMPC & O°
SBTPC #' 1ug/mL, LVFX #' 2ug/mL, AZM %
>16ug/mL Tdh > 7z, 30¥RD S B, AZMIil Pk
M2k (73.3%) LE <@ bhiz, £7z, CLSI
DR EAZ VEIEHE D % v B &, LVEX i PEbk

Fig. 1.

(MIC 8ug/mL L |) 32k (6.7%) fifEL, W§
hd AZMIZH L TR A2mR L 72,
2. ¥/ OVRABEENE T HIOSIaL—

2 a B

1 )7 8 $H ER 18 12 %F 3 % GRNX, LVFX & O°
MFLX @ fAUC/MIC Z & O3EB it % Fig. 1121
¥ REKFEEHD 7 7 AGERICT 2 2 =7
MET® 5 FAUC/MIC=30*" 24535 h 2 EHIE
GRNX 400mg X 1[1l/HT97.0% & ik & &<, zkn
T MFLX 400mgX1 [al/H T 95.9%, LVFX 500 mg
X1/ HT66.9% CTd -7z,

3. SAG 14349 % MIC RU*MPC

SAG 14#RIZxE % MICy, L USMPCy, 13, GRNX
23 0.125 ug/mL K U8 0.25 ug/mL, LVFX 2% 1 ug/mL
K O 2 ug/mL, MFLX 7% 0.25 ug/mL & U8 0.5 ug/mL
Th D, GRNX 2R &KWV %R L7z (Table 3),
MICy, & MPCy, D i @ i & 3% T & % mutant
selection window (MSW) % g4 % &, GRNX
ik d hr 72 (Fig. 2).
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Table 3. S. anginosus group 14 (Z39 3 ¥/ O RFEED MIC RV MPC

MPCyy
0.25

MPCsg
0.125

MPC (pg/mL)

Range

MICyg

MIC (pg/mL)
MICs
0.0625
0.5

Range

Antibacterial
agents

Organisms
(No. of strains)

0.0625 0.25

0.5

0.125

0.125

0.0313
0.25

GRNX
LVFX

S. anginosus group®

(14)

0.25 0.125 0.25 0.125 0.5 0.25 0.5

0.125

a) S. anginosus 4 £, S. constellatus 6 £, S. intermedius 4 £

MFLX

% 72, SAG 14#R12% 3 %5 GRNX O MPC/MIC
ix1~2&%0, 2TORIZHLT2UTTH -
72o —J7, LVFX X U'MFLX ® MPC/MIC tbid 1~
41234 L, MPC/MIC 23 4 7R3 k23 LVFX T
338k, MFLX Ti3 1 #ad 57- (Table 4),

I £%

g i3kt 2 Ol & KL, P23 -5 0
HAD AN BRERENZ W TR DO E 3 & &
D, BUELBMART T3, ENO LR
MROMRIZK S L, BHEAD 15K EoTidd
KEMi 25 OHEE BE RSB I8 TATHD, £D
7H% 65K EOEME N DT B2, g
KEM 2% T I3 RRIER M 25 2 e & 2 <, Tlih FSENT
KOKIEN % DB EHE T 52, Gk
fifi 2% i TR RERR 1 & U NS % G4 5
ZENRROBERTH D, WME2 G555
BAMEBNE INTNBH, FRE) 27 O MR O
MR HRAHT OAER, BRMER & O & TIPSR R
P EAMEVERT 212, KO BES- L Cuv B et 2 iR
XNTn37,

Sl Aok, BRI REA R R YYE B X
D 5y & 7= DI SHER IR 133 2 S HEPiRHED
P2 RET 5 & 4602, * 7 o v RPIEHE3
FlconwTEYFALBY I 2L —Y 3 VEHO
THRME % Gl L 72,

F 0V RPEHEKOB- 5 2 & < — ERHEAR
HR=V ) VRPUEERIZ, SAG KU Z Ofthod
HEGHERBA I LT, BETR2Y &[RRI BT 22 BUIRT06
PEEIR LU 72, WIEEH O TIE, GRNX 2R &K
WMICs) X U'MIC,, &2 /R L 7z, LA L, LVFEXIiif
PERR Y 60 Kk h 28k (S, oralis e US. mitis % 1 KK)
fAAEL T2 eh 6, 5H%OF /7 u v RPFHE
X B R MRS EE T AN END B, —
B, v a4 FRPEHETH 5 AZMIZDONT
13, 199541255 it X M7= S oralis B OF S, mitis D
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Fig.2. OFFEHEBEICHTSILAES MY —F/ 02 0O MICy, MPC, & U mutant selection
window
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RIS ERE R FAE L TV B Z £ 230n0 527 12 & MtPEIIZBE LT, Mgk ik, /MICHS

DIE TN TND A, FRIOKMGEIZENWTE, 60
348k (56.7%) 78 AZMIMERECH - 7=,
PK-PD i, A %Mo m R gilfe & O
i i BRI O B A &, B HR o3 IE 22
% HEOKGHZHOWE R TWwWb, +/ u v i
HERO A D FEZIE AUC/MIC & % W idC,,./
MIC TH % & Eh T3, FAUC/MICIZDWNWT
&, 77 AEMRTIE30LLE, EE@T FYEKET
1008 L, 275 AREMER T3 120 BLEAERIR D

REBIE-DICBETHLEEINTHEHY ]
JEEGHER R T 5 F  a V RYMIFEHDOE V7 #

navIalb—¥a VEIT-72ER, AUC/MIC
=30 % EK T 5 fE# 1L GRNX 400mg X 1 1]/ H &
U'MFLX 400mg X 1[0/ H T90% LA £ T & - 7=,
if:, GREHEE TS B W TR R A 15 5 729

z ;thUC/MICfﬁloouLM\%ta)iﬁﬂ" Nd
2 h, fAUC/MIC %% 100 D IGA 12 FEBHEHR A3 90%
ULEE/RLEZD iGRNX@&“C?ﬁOf:O

max’

PIE, @7 P ERE CTiZ AUC/MIC 21200 2L 1

DG, RO BRI 580 5 s b o 72
EOWENH 50, SENHIE L 72 MIC 53 Aii
F=AEHWTCEYTHILO LI 2L =Y 3 VI
X0 CL /MIC=5DEKIERZFTHLIz& T A,
GRNX T1396.7% T& - 7= (data not shown) ., &
7=, fAUC/MIC=200 ® 3K %13, GRNX TIZ
81.7%, LVFX T3 1.0%, MFLX Ti£9.8% T & -
720

WA, & a SRPUREEE 9 2 i B
HNCBE4 248 E LT, MPC K U'MSW &9
SRHVEN TS, MSW & IEMIC & MPC D
MO ZTE L, PIEZEO M ERE D MSWIZ
b 256, MERMNGERENGVEEL 5N TV
%32, iR 2 MSW ORI % HERL§ 2 I %
K< 95 Z L AMPER B A PRI 5 -0 IcEHE
THy, MHRENHIZMPC % L5 Tw 51
AT ER 2 B LR, S EREE U 72 e
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Table 4. S. anginosus group 14¥k(Z349 % %/ O RHEEFED MPC/MIC Lt

Antibacterial No. of isolates having ratios of MPC/MIC
agents 1/2 1 2 4
GRNX 0 2 12 0
LVFX 0 2 3
MFLX 0 4 1
SHERTA 14 BRIZ K4 %5 GRNX O MPC,, i3 MFLX & 2010; 80: 98-105.
U'LVEX & 0 €<, MSW id3k» 572, GRNX, 4) Ishida T, Tachibana H, Ito A, Yoshioka H, Arita
. M, Hashimoto T: Clinical characteristics of
\ ) = BED HEIZ kS ’
LVEX XU MFLX ) 'ﬁ%’)ﬂi%‘if}; R nursing and healthcare-associated pneumonia: a
F2 7 — kIR R L MSW % Hi Japanese variant of healthcare-associated
Ab¥zb Z A, LVFX KU MFLX Tl Ifil g pneumonia. Intern Med. 2012; 51: 253744,
P & MSW A E & D, I IRIE 2 MSW % i 5) Yamasaki K, Kawanami T, Yatera K, et al.:
. . . Significance of anaerobes and oral bacteria in
IRE B 23 - 2)e —
3 % Rl A % BEFALHL (Flgj) 5, community-acquired pneumonia. PLoS ONE.
GRNX DIl R FEPHIZMPC & b & &<, I 2013; 8: €63103.
TEREIZMPC &2 L - T3 &% S h iz, 6) Noguchi S, Mukae H, Kawanami T, et al.:
GRNX X WEHESERE ot LT, * 7 v Viit4 Bacteriological assessment of healthcare-
. associated pneumonia using a clone library
B e ERICH S LB L b, .
analysis. PLoS ONE. 2015; 10: e0124697.

LIE, GRNX3iZDIRINFO—DTH S 7) Akata K, Yatera K, Yamasaki K, et al: The
HGHERFIZ N L TR a2 R TOALE S significance of oral streptococci in patients with
F, R BB OS2 A TH D L E pneumonia with risk factors for aspiration: the
%6t bacterial floral analysis of 16S ribosomal RNA

o gene using bronchoalveolar lavage fluid. BMC
Pulm Med. 2016; 16: 79-90.
FIzE AR 8) Siegman-Igra Y, Azmon Y, Schwartz D: Milleri
s KPS, iR T, AHHESE2E, BpAH group Streptococcus—a stepchild in the viridans
. . . family. Eur J Clin Microbiol Infect Dis. 2012;
Zi3E P o < o ’
EEEILE TERA R OHE T o 3 s
9) Saito A, Kohno S, Matsushima T, et al.:
5| A Xk Prospective multicenter study of the causative
. SO e i f community acquired pneumonia in

1) = = /\’ B3 . T 1 organisms o
) ;Hﬂﬁﬂﬂ%ﬂizﬁﬁ;lﬂ;% RAGH - adults in Japan. J Infect Chemother. 2006; 12:

51 5 .
63-9.
2) El-Solh AA, Pietrantoni C, Bhat A, et al:

) © » Letrantont o, Bhat A, et a 10) Sugihara E, Kido Y, Okamoto M, et al.: Clinical

Microbiology of severe aspiration pneumonia in
institutionalized elderly. Am J Respir Crit Care
Med. 2003; 167: 1650—4.

3) Takayanagi N, Kagiyama N, Ishiguro T,
Tokunaga D, Sugita Y: Etiology and outcome of
community-acquired lung abscess. Respiration.

11)

features of acute respiratory infections
associated with the Streptococcus milleri group
in the elderly. Kurume Med J. 2004; 51: 53-7.

Shinzato T, Saito A: The Streptococcus milleri
group as a cause of pulmonary infections. Clin

Infect Dis. 1995; 21 Suppl 3: S238-43.
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15)
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In vitro evaluation of efficacy and resistant selectivity of
garenoxacin against oral streptococci using PK-PD parameters

Yoshimi Oonishi, Yuko Shinmura, Harumi Hisada, Nobuhiko Nomura

Research Laboratories, Toyama Chemical Co., Ltd.

Antibacterial activities of garenoxacin (GRNX) and various oral antibacterial agents against
60 strains of oral streptococci isolated between 2015 and 2016 were measured. MIC,, of GRNX
against 30 strains of Streptococcus anginosus group (SAG) was 0.12ug/mL, being the lowest
among antibacterial agents tested, followed by 0.25 ug/mL of moxifloxacin (MFLX), clavulanic
acid/amoxicillin (CVA/AMPC) and sultamicillin (SBTPC), 1ug/mL of levofloxacin (LVFX),
and > 16 ug/mL of azithromycin (AZM). MIC,, of GRNX against 30 strains of oral streptococci
other than SAG was 0.12 ug/mL, being the lowest among antibacterial agents tested, followed by
0.25ug/mL of MFLX, 1ug/mL of CVA/AMPC and SBTPC, 2 ug/mL of LVFX, and >16ug/mL
of AZM.

We also assessed the efficacy of quinolones (GRNX, LVFX and MFLX) using the Monte
Carlo simulation. The probability of target attainment for free area under the curve (fAUC, f:
ratio of protein-unbound) /MIC ratio (fAUC/MIC) was calculated. GRNX, MFLX and LVFX
showed a probability of 97.0, 95.9, and 66.9%, respectively, at fAUC/MIC=30 considered target
value of efficacy.

In addition, MIC and the mutant prevention concentration (MPC) of various quinolones
against 14 strains of the SAG isolated in 2013 were measured. MIC,, and MPC,, of GRNX
against these strains were 0.125 and 0.25ug/mL, respectively, and were lower than those of
LVFX and MFLX. GRNX had a narrow mutant selection window (MSW), which is defined as
the range between MIC,, and MPC,,, compared to LVFX and MFLX. The MPC/MIC ratios of
LVFX and MFLX ranged from 1 to 4, but those of GRNX were 1-2.

In conclusion, GRNX showed a high probability of target attainment, the low MPC value
and the narrow MSW, suggesting that GRNX is useful against infectious disease caused by oral
streptococci in terms of efficacy and resistant prevention.



