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EERZEOX / O FO Streptococcus pneumoniae \"33 9 %
PK-PDEffZ AV - B3R UM EE HBICEE T 5 4%5

APEHED - AHEED - MHEED - @R -
FHRAIE - LA T2 - B - KOk EE Y
Vg7 4L AR
Vg7 A AEI R 2 A

(2019412 A 11 H22AF)

2016 F-~2017 - 12 MW AR FEGURE - K 0 43 flE & L7z Streptococcus pneumoniae (=
% ¥ % garenoxacin (GRNX), levofloxacin (LVFX) M U lascufloxacin (LSFX) @
MiEEEZMEL, EvFHray 2L — 3 Y %&HWT, Pharmacokinetics-
Pharmacodynamics (PK-PD) {2 & 2 A &0 M O B B3 2 50l & 17 > 72, &
7z, MR O Hy B A BHIE 9 5§21 T & % mutant prevention concentration (MPC) %3
L7,

S. pneumoniae 28 MR IZ X¢ 4 2 B AL L1 / 1 v FE D 90% fz /N € H FH L 5
(minimum inhibitory concentration: MIC,) %, GRNX730.0625ug/mL Tix 1K<, &
T, LSFX®M0.125ug/mL, LVFX® 1 ug/mL T - 7=,

BEYTANMBY I A b =Yg VIZkD, MICHEIZHT 2 HHALKSRIZET 2 free-
drug area under the curve (fAUC, f: IFEHEMEEHE) Oy, AEDO & -7~ ME
TH 530G NBHEREFI L 72, BRI, GRNX T100%, LSFX T79.6%,
LVFX T62.8% T 1), GRNX 2R & E2 - 72, MR MBH OEEO—> L& 2
5N TVBfC MIC=5%FEKT 2HEREZFHL7-E A, GRNX, LVFX X U
LSFX T, Z1Z41100%, 60.4% KT 0.31% TdH - 7z,

S. pneumoniae \Z %3 % MPCqyy 1, GRNX TO0.25ug/mL, LSFX T2ug/mL, LVFX
T4ug/mL TH D, GRNX A EIKVME AR L 72, MICy, & MPCy DI DIREIRT &
% mutant selection window (MSW) (%, GRNX T 0.19ug/mL, LSFX T 1.9ug/mL,
LVFX T3.0ug/mLTH b, GRNX 2H & -7,

48l PK-PD Bl & F W 72 EATRS SR K 0, S. pneumoniae (=343 % 50 K O
WHBLO R R F /v VEBTHRZE D, GRNXAREAMTH 5 Z L 1RE
S g
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Streptococcus pneumoniae %, T % H
FeE DWW s N OF B BRI G e O T2 5
WETH %, 1980 F YLD X=2 ) Viihk
v a7 A NP O SERm R AR,
iR EOMRE L 725 > Tz a3, 2010 4F- Dl J$ Bk IR
T F v OEAR, =2 ViR R
ZH 5, —hT, S pneumoniae D~ Y 15 A4
FSRIEITHS T B RIEAIR & U CTmno il & #ERE
LT3y,

Garenoxacin (GRNX) < levofloxacin (LVFX)
HOLAET M) —F v Vi, S pneumoniae
R Haemophilus influenzae \Z 58 WHIE W MEZ R L,
IR 2 S O BRI R RE IR G 12 A < T &
Tw3, LaL, HEZREKWE DD LVEX i
%7NT S, pneumoniae WX N TH DY, F /1
VIRDREZ AN FER T 2 E D B,

Ji 4, Pharmacokinetics—Pharmacodynamics
(PK-PD) HEm<E DR AR RIUZ I D W 7= Hiia 35
OMIEMEHANE E N T %, PK-PDHGHIZ DN
TERHEADOMERICOWTHEI NI TED,
PK-PD/%Z #* — 4 & L T3, area under the curve/
minimum inhibitory concentration (AUC/MIC),
C,../MIC K U time above MIC %2321 6 b, —
ez, PIENEMEA RN T ORIMAERHE SREG LT
W WIEEHAD A EE Z 5N TS 7289, Hafd
BRI I3EEAI O MRS R EZET 2 BE b
%9, F 0 v EOERNRIL free-drug AUC/MIC
(FAUC/MIC) Z3MBIF 2 L ShThD ), 20D 4&—
7y MiEES. pneumoniae T3 30, Staphylococcus
aureus 7" 7 HEPERE TIZ100-125 & AT
2 7,8)o

PK-PD #iEiid, A0 m LD AL S5, ik
A BPNRIOB R & & PUREE Ok 7 i - H
HOMEHIHWS N TS, mHER BRI O R

[EL A 5/87 X =2 O & =7y MEIZHS 2
Ko TCWEWHE, S pneumoniae T3 C,,, /MIC 23
S5LLE, S aureus T 1% AUC/MIC 2% 200 Pl | o>
&, INERO MBI ERIPRBD SN 57=2LD
WEND B 9,10)O

F 72, MMEROHBEZWNGIT28HEEE LT
mutant prevention concentration (MPC) &9 i
AR TE D, MPCLLEOEE Tl
EAIMBLZVE RT3 !, MIC & MPC D
M D YR 3513 mutant selection window (MSW) &
WA, Z ORIk TSR A R A% = R
EhpZenflEah g2,

Sh, BFEREOX ) 9y EDS. pneumoniae |2
NI 2HEmEEEHEL, EVTF ey Ia
L= 3 % O CHIR TOA M K OV R Y
WO 2Bt U7z, £7=, miEm B4
LHEfDO—>2 L LTMPC & HIE L 7D ThHi T
Wwed 2,

L ##EHE

1. ERE

2016 F-~2017 412 4= [H 0 R 5 A% B T i W
YR RE K 0 S, & & 17z Streptococcus
pneumoniae 28 k& Fv 7=,

2. (ERZEA

ATRGTBEOLZVREOF /0 v HETH 2
garenoxacin (GRNX), levofloxacin (LVFX) KU
2020 4F- 1 HIZF85E X M7= Hi3 T & % lascufloxacin
(LSFX) % w7z,

3. MENEMEAIE

MIC @ #II7E i Clinical and Laboratory Standards
Institute (CLSI) DfEMEKEATEICHELT TiT -
7= 1314)

SEAEZPEO i & LT, MICs, MICy, & 5 L
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720 PEIRAE L, $_XTOIEAIT0.0039~8 ug/mL
DIREREE LT,

4. E>TFAHNAOY I aL—2 3 U#ER

FEOF v v EOEIK TORMEE THl$ 5 7
¥, PK-PDHEGHIZ kB EVyFH LY I 2L —
Vg VEROWET AT - 7, BIEAIOEE A
B} B BRE/ ST X — & (Table 1) 5720 2 5
CLt KO C,, DIER AR EOE R A 2 B0E L,
10,0005 CLt 7341 K VS C,,,, 3 A & PRIL 72, &
7z, SIHIE U 7= B R 57 BiERK 28 #R 124 % MIC
747 — 4 (Table 2) & 0 10,00055 D MIC % 3§
A7z, BbOFEA LD AAUCMIC (f: JE&R
HfEAEE) OafMma THlL, AAUC/MICHE Z & D
FERCHER 2 S U 72, [AARIS, fC/MIC D534l
#THIL, fC, /MICHE Z & OERHESR 2 S L

72e BEVTHNLTY I 2L = 3 121, Oracle
Crystal Ball® (kX2 tERRESHEAIZEHT © 5050 %
M7z, BHEAOLRG T8, RASCEHICHED,
GRNX & 400mgX1 [A/H, LVFX I& 500mgX
1B/ H, LSFXiZ75mgX1al/H & L7,

FAUCMIC=fX 5 &
X #2501 % /CLYMIC

1C/MIC=FXC,,,./MIC

5. Mutant prevention concentration (MPC) MDifl
E
MPC O#llE 1%, Blondeau 52 O k4 5|
Tl L7z, $bb, 35°C T RETE L 72 5%l
I ARHE L7 T Mueller Hinton agar (MHA) DT

R WA PR AR IR L, 10°~10" CFU/mL

Table 1. BOX/ OCROBNFHE/NT A -4
GRNX'>19 LVFX'7? LSFX2
CLt¥
(L/h) 4.0020.103 10.68+4.7 7.63+1.40
(ug/mL) 8.8612.36 8.04+1.98 0.592+0.162
EPAN )
HE ?(’ﬁi)“ - 20.5 69 2
o 7

a) HEE M R YERAZE, LSFX I3 P v (R 2

b) A H Ea—7 ¢ — AR O AR GROT — &

) A VA a—T7 4 — LI OEARKEE @#HHOHLHETRKE RO
EHEAERA L) LEH L, LSEX 1T 1 ug/mL OF —% Z8HH L,

f(%)ZIOO—QE,%/E}$

Table 2. S. pneumoniae \"319 % E0OF / OO MIC 37, MIC XU MIC,,

Antimicrobial

MIC (ug/mL)

agents <0.0039 0.0078 0.0156 0.0313 0.0625 0.125 025 0.5 1 2 4 8 | MICsy MICy
GRNX 6 20 2 0.0625 0.0625
LVFX 27 1 1 1

LSFX 23 4 1 0.0625 0.125
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R ORI A ERL L 72, fEBLL 72181 4 2384 %
B &0 5% Hili 2F BEARHE LR M MHA IS A L (100
CFU/plate fH%), 37°C TS5 HRIRG#E L 72, Ml iR
JERIPHIZ, 1/2~64 MIC & L 7=, K%, HEC
Tau=—2R@D oL VR/NREEZMPC L L
770

II. 5%

1. RIS

KREARCTF 1 v 3002016 H:~2017 412 53 e
72 S. pneumoniae 28 #{ 12 %} 9~ % MIC % Table 2
(07

S. pneumoniae 28 RIZxE§ B2 X 0%/ 1 V3D
MICy,td, GRNXA10.0625ug/mL T &K<, &
W, LSEX 0 0.125ug/mL, LVEX ® 1pg/mL T
& o7z CLSIDHEANEZMEIEME Y 25 &,
LVFX(ZHP S DL E O 2 78§ #Rid88 6 ik
o7z,

2. EXFANMAYIAL—Ya BIRICLDE

MR TR IR ICES T 5185

S. pneumoniae !534 % GRNX, LVFX & TP LSFX
D fAUC/MIC KUV AT, /MIC DK fiff % % Figure 1
\ZRY . S pneumoniae \Z X BEIMED 4 — 2y
MET & 5 FAUC/MIC=30% 7156 h 5T,
GRNX 400mgX 11/ HT100% & & FE<, &K
TLSFX 75mgX11[al/ H T 79.6%, LVFX 500mgX
18]/ HT62.8% CTd -7,
ma MIC 235 X D K E 0
A, IPER OB EIRNRD S s hr 5728 D
WA H DY, GRNX400mgX1[H]/H, LVFX
500mgX 18]/ H % O'LSFX 75mgX1[al/HD fC, ../
MIC=5 %3 E/K§ 2 HEHEIE, ZhZH100%, 60.4%
K1U031% Th - 7=,

S. pneumoniae Cl3 C

Figure 1. S. pneumoniae \_3%t9 2 0O% /
0> & O FAUC/MIC & U fC,,, /MIC D
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Lo MIC
—fl— GRNX 400 mg X 1/day === LVFX 500 mg X 1/day
=<Or= LSFX 75 mg X 1/day

3. S. pneumoniae \= ¥ § % MPC X U mutant
selection window (MSW)

S. pneumoniae 28 ¥R IZ x4 % MPC,, 1%, GRNX
T0.25ug/mL, LSFX T2ug/mL, LVFX T4ug/mL
ThHD, GRNXA R EMMEE/RL 7 (Table 3) .
MICyy & MPCy DHIDUREIRT B 5 MSW 1, GRNX
T0.19ug/mL, LSFX T 1.9ug/mL, LVFX T 3.0
ug/mLTdH D, GRNX A3 & %A > 7= (Table 3)

ZIaRlE U 72 MIC K OSMPC & #3585 o) i it
A GO PK /S 5 4 — & 2022 5 6 51 L 7=
PK-PD/S 5 A — 4 % Table 4 127 3, fAUC, .,/
MICy, fC,../MICy, FAUC, ,/MPCyy, KU fC,./
MPCy, DWW 1Y, GRNX 2 K& Afi&mL
70
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Table 3. S. pneumoniae ("33 9 2EO0X / O FDMPC 2%, MPCy,, MPC,y RV MSW

Antimicrobial MPC® (ug/mL) MSW
agents 0.0625 0.125 0.25 0.5 1 2 4 8 |MPC,, MPC, | (ug/mL)
GRNX 3 14 9 1 1 0.125 0.25 | 0.1875
LVEX 2 23 2 1 2 4 3
LSFX 2 6 13 6 19 1 2 1.875

a) Mutant prevention concentration

b) Mutant selection window: the concentration area of antimicrobial agent between MICog and MPCoo.

c) >4 ug/mL
Table4. #¥EOF/OYEOEAEHEBIRSFEOPK-PD/NT XA —4
Antimicrobial  Dose . JAUCo2s  fComax
D /d AAUCo.24/MIC max/MIC: FAUCo.24/MPC: ‘max/MPC

agents (mg) osing/day (ughiml) (ug/mL) JAUCo.24 90 fC 90 fAUCo.24 90 fC 9
GRNX 400 1 15.4 1.71 247 274 61.7 6.86
LVFX 500 1 29.9 4.15 29.9 4.15 7.48 1.04
LSFX 75 1 1.72 0.16 13.8 1.27 0.86 0.0792

HHFND AUCo20 BT Conax 13, SHUHICIHK 20, 22, 23 KV GIH L,

I 2%

AR, SEA M ORI R ISR 22 >

T b, FEANMPER ST 2D flAH»RKD 5
TWwW3, HHAETI, 201644 A [SHF0H T
(AMR) {72y 3 v 75 v ] »REE SR, PK-
PD BG4 O RFA AR F D W 2 P s o
WIEHHAHED—D L LTETF T3, &
[\, PK-PD ¥ % F TS pneumoniae (3§ 5
FAERRT S 2 v v EOH R K O i H B o)
EVEIZ OV TRGT L 72,

2016 F-~2017 -1 IR AR REGYE 5 K 0 7 ik X
N7z S. pneumoniae (38§ BRI F /v VD
WiEEEHWCEY T ALY I 2L —Y 3 VA
1> 7285F, fAUC/MIC 330 % 3ER$ 5 %1,
GRNX T 100%, LSFX T79.6%, LVFX T62.8%
TdH o720 2012412578 X 7= S. pneumoniae 12
%9 % GRNX & O° LVEX @ fAUC/MIC=30 3% &
Rz hZh, 100% K% 1V86.9% &M &h T
W32, SEOHETIE, GRNX OERKE%RIZ

100% % #EFF L T 7228, LVEX 2D W TR
MERMETLTHD, SHROMHELBIAIEES
WETH D, £72, SREGHERE T THEFERD
RE21F5 720121 FAUC/MIC 4100 L EsEE & 0
Wit 23 1, GRNX DA FAUC/MIC=100 D
ERHEEAH 100% Td > 72,

Furuie 5 D520 T, BRI+ o v 3T
& 5 LSFX1d, HERAERIZ 36\ C/AUC/MIC 784
A 75, WIREREGYRE LS L T 90% B Eod
ARSI X OB AR &R L 72 & 2 hvTn
%, —fAIZ, PK-PD/ST X — & DX —7 Ml
BRBMOHEAITH TR ELEDbb AL Eh
TR, EHNZK>Ta—7 v MinERL S
aEEES B 0, Gl RETVDBETH B,

MRFPE B BN B LTk, ZodRfE e 5508
FA—=AR L=y MEIZH S 2 TIE WG DD,
ffi%e ODMET 2% S TE D, S pneumoniae Tld
Coo MIC 235 K D K E WA, WilER OB %
RBBDENE D572 L OWENH S,
vy Ialb—vaYOfERL  /MIC=S5%
PR T BHEE A 90% U EER L 7201%, Slalkka

TYT
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L7230 5 5 GRNXDATH - 7=,

Homma & 27 %, LVFX } (O*MFLX 13 fAUC, ,,/
MPC 13.41 L E XU AT, /MPC 120 L LD A,
S. pneumoniae % 56 I HE L, INPE{L &k 2 &
Bholze®EL TS, SEIE L 72 MPC %
mMr—42&#HWTEYyTHLBY I 2L —Y gV
12X ) FAUC/MPC=13.41 O R HfEHE & 5 L 72
& Z A, GRNX, LVFX XU LSFX TZ 11241 100%,
68.66% [ 1°0.69% TdH - 7z, fC,./MPC=1.20D
ERIER L, GRNX, LVFX X U'LSFX CZhZh
99.69%, 94.05% 1% 1°0.03% T& 1), GRNX D5
12K 3 S. pneumoniae DiPELIZEEZ D #ES, LVFX
KO LSFX Tl PRt BLO nTREME A b 5 Z & 2
A X h7,

& 7z, MIC & MPC O [ D & 38 T &b 5 MSW
TR RIRE B WEE L 5h T 1Y,
1ML R B S MSW D #i P % HERL 3 5 I [ O 1l &
AIHEFHEBHOEEDO -2 TH 2 L OWEE 5
% 2829 (fil R 2 MSW O i B 4 HERS 3 % IE R
(E, SEFIO IR HERS & MSW DA X1k Dk
52 L6, MSW A K D EROEEA D F7 A5
WaEmBx 3N EEZ LN, 5
[BIHIE U 7= S. pneumoniae 28 BRIZ K3 5 MSW &
GRNX 23 & <, M PER % HiBE & & % vl RgdE o8
K s I Nz, BFEAIO I P REEHERS 2 Dk
LTHEA D728, HHERGROERIREIZE T
% 7 V) —fRifil b P 20222 & MSW % B Aty
b7z A, LVFX L OLSFX Tid 7 1 — Al
FRIREEHIPH & MSW 28 &8 /2 0, Il P IREE2S MSW %
Wi g 5 A H B & HE A b/ (Figure 2),
—7J7, GRNX® 7 V) — A Ifil i & i i3 MPC K
D EEL, MHRENFHIZMPC % LRl>THD,
ML 73 MSW O i [ N % 5 3 9 % IRF Rl 13 7«
WeE L 5Nz, GRNXIZS. preumoniae lZ %t L
T, ¥/ v viftEe B eEHNERITH S Z &
NGz,

BALIRIZ F6 F R I BLO W REME & a9 %

Figure 2. S. pneumoniae\_5%t9 2 0O% /
0> 2D MIC,y, MPC,y R MSW
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78, WPERER,  H AR O SEFIEREE & MPC,,
% IR L 72, GRNX D 400 mg H BRI 5-2.65~
3.33 WEEI 2 DRI EeRE IR, Hp EDRSHSE R O 1 25 i Mk
HELRE O - AR 1k, 2 ZF 6.0 ugl/g, 5.89
uglg KU 9.4dpug/g >, F15-3 BRI B OUEHE O V-1
W 133.50pg/g?) EME SR TS, Zhb DM
TR I3 HIE L 72 GRNX D MPCy, 0.25 ug/mL
% LAl 5 Ty 7z, LVEX @ 500 mg B2 71 £ 5-
2.25~5.83 W[ $% O 11 25 T WAL S O SEIDRY 5
OFHIRIE L, T TN 7.791 ug/g K 1V°6.010
ug/g> TH Y, LVFX D MPCy, 4ug/mL % E[f] 5
T 7z, LSFX @ 75mg HLIAlHE 145 5 1~24 I ]
“oOMila LR K ORila~ 2 a7 7 =V NO
X, ThEN2.65~12.3ug/mL % 116.03~21.8
ug/mL? T&H 1, LSFX D MPC,, 2 ug/mL % Al
T\, — 4T, RIEEREIE, o BRI R OS2
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T, £ 2410.265ug/g, 0.530 ug/g K T*0.609 ug/g
EWEINTOEY, ZhoOREIE, MPCy &k
DK<L, MSW (0.125~2ug/mL) OFEHNT S
0, B SIS T 13 LSFX i i B
FABREISEL TOAENWZ EAUREB X,

% [nl, PK-PD B FHvy, BERO % — 7 v Ml
A AEENC RIEROIF 2 0 v OB R K O #
BRSO W TG 21T - 7228, AR IEA T
HoTEHEA =7y MENEEZREMSH 0, i
HREMBLE MBS 255 X — 44 =7y Ml
HmDKBH EZATH B, £72, SHOWZE T,
YRS E A RITTEREAT 2 EE (R
TG H TR, A OMrhREEHER,
O FHERAIAC J6 1 B SEANIRIE HERS % IR U 72 M
A3z EhTngn, 5%, KRR 4 B
A A 72912, Zh 6 OIER & H W2 ERRIFZEC
It L 720,

DAk, 2016 4F-~2017 41 WMl a3 B YURE & 0 43
it X 7= S. pneumoniae D FEANESZVEIZ DV TH
AL7ZEZ A, GRNXZIZU® & T 5 KMEF0+F
Ja v RIS PUREE AR U2, 72, PK-
PD BilGa & AW 2= TSR K O, S, pneumoniae 12
x$3 % A R M ONPE R H BLD aTREME 23R T %
o VERFTH A D, GRNX MRS ANTHB I &
WIRIE X7z,

FlEEHER

FE ORPHZE, A, PIHESE, KkEE
FEL AL LA ETH S, EE @
R, HRIsE, ofuil+, BphrhzidE 1o
AN LFHUL RS OB TH 5,

5| B 3k
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Antibacterial activities of garenoxacin (GRNX), levofloxacin (LVFX) and lascufloxacin
(LSFX) against Streptococcus pneumoniae isolated from respiratory tract infection between
2016 and 2017 were measured. Based on pharmacokinetics—pharmacodynamics theory, we
investigated the predicted efficacy and resistant selectivity of oral quinolones using the Monte
Carlo simulation method. Mutant prevention concentration (MPC), which is the minimum
concentration restricting the selection of resistance was measured.

MIC,, of GRNX against 28 strains of S. pneumoniae was 0.0625 ug/mL, being the lowest
among quinolones tested, followed by 0.125 ug/mL of LSFX, and 1 ug/mL of LVFX.

The probability of target attainment at free-drug area under the curve (fAUC, f: ratio of
protein-unbound) /MIC ratio (fAUC/MIC) =30 was calculated, and was assessed as the efficacy.
The probabilities of GRNX, LSFX and LVFX were 100, 76.9, and 62.8%, respectively. At fC,,./
MIC=S5, considered target value of resistance prevention, GRNX, LVFX and LSFX showed a
probability of 100, 60.4, and 0.31%, respectively.

MPC,, of GRNX, LSFX and LVFX were 0.25ug/mL, 2 ug/mL and 4 ug/mL, respectively,
and GRNX showed the lowest MPC,, among quinolones tested. Mutant selection window
(MSW) of GRNX, LSFX and LVFX were 0.19ug/mL, 1.9ug/mL and 3.0 ug/mL, respectively.
GRNX had a narrower MSW than LSFX and LVFX.

The findings of this study suggest that the efficacy and resistant selectivity differ among oral
quinolones, and GRNX is useful in terms of efficacy and resistant prevention.



