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X/ OCRREEOEBERIBERICET 2MEHE
PK-PDIESHRZ AW -ZOEEICDONT

AL - KT - P B Ry - BEALZ - AP
EARBAT -+ KEOAH - ikt 5 1 - Sk
A VG PR R WS TR A 5 7 B B PR AR A
(2008 4F- 12 F 2 H%A+4)

B TR & D 73 & 17z Streptococcus pneumoniae, Haemophilus influenzae,
Streptococcus agalactiae, Streptococcus pyogenes, IEBYLHEM B-7 2 4~ — ¥ (ESBL) B
E Klebsiella pneumoniae, methicillin-susceptible Staphylococcus aureus (MSSA) % x§5: &
L, ¥/ v v R#ciprofloxacin (CPFX), gatifloxacin (GFLX), garenoxacin (GRNX), lev-
ofloxacin (LVFX), moxifloxacin (MFLX), norfloxacin (NFLX), prulifioxacin (PUFX),
tosufloxacin (TFLX) DUl )] % i U7z, 7z, Pharmacokinetics-Pharmacodynamics ¥
fm VY, H RS EI23 1 % area under the curve (AUC) & MICIED LbA3 2 T AP
TIF120 L%, 77 A5 E TIE 30 Pl 2/R 3= % , Monte Carlo simulation (MCS)
AL TERNL, ARIMEE UCEHIE L 72, S. pneumoniae \Z%f L Tid, MICsy/MIC,, &
LIZGRNX i B KMETH D, 0.03/0.06 ug/ml & BN 7=HE J1% R L7z, S pneumoniae
Pso o7 L5 E (S agalactiae, S. pyogenes, MSSA) IZXf LT, GRNX DHiE I
M E BN T2, H influenzae \=3¢ L Ci&, CPEX O NIA R &5 <, MIC;/MIC,,
T0.016/0.016 pg/ml TH - 7= 4%, D FEHID MIC;/MIC,, & T 7=, ESBLFEAE K.
pneumoniae (= %f U CTIZ PUFX 288 & N 7= PR JJ &2 /R L, MICs/MICy, 13 0.06/1 pg/ml
Tholz,

WHESRIZE T 5 MCS # WA T, S preumoniae ¥ & U°S. pyogenes
T ¥ GRNX, GFLX, MFLX % 90% L EDEKME#RE %/ L 7z, S agalactiae Tid,
GRNX, MFLX, GFLX DERHEHR D 60% 7 TdH -7z, ESBLFEA K. pneumoniae T,
EDOHFOEHMER I, MEFHEDTE PUFX D 43.63% TH -7, MSSA T,
GRNX, MFLX, GFLX, LVFX DERKME#HR290% L LA/RN L7z, &7z, S. pneumoniae
ZF W TIPELIIEI O % — 77 5 MMl AUC/MIC>200 (=% 3 2 3R DR & &5 > 720
iZ GRNX ? 95.05% T, GRNX & AUC/MIC 73250 T & [AkDERIER T H - 72,

WA, F 7 a Y REFIOMMEIEZ OFHIZHE S THML Th 3, SRITBEIRO
B LRI OBLE 2 & RPRFBIRZ 1TV, Rd A58 - 57548 IRY
RENDBEEZ LN,



June 2009

THE JAPANESE JOURNAL OF ANTIBIOTICS

623 195(17)

BUE, ¥ 7 2 2R F /0y R#EEREELT S
% < OFEOPURIEHFIFE S, IR O F§#
&2 5 i EGHYE TISHEICHIW o Tn b, —
JTZ DB 5% A4 25 TR TR A3 B0 U R
BMEh-oTW3, FHIF / uyR¥EE, 77 4k
PG 2> & B e & CIRIAWIE 2 H 3 5 72
B, fke BEGYEICHH XN TWE, 20728,
F 0 ViPER OB AR OM T 25 £ R
I Tz 2, i, FESEEHRICIEARNE)
& (Pharmacokinetics: PK) & #:77%% (Pharmacody-
namics: PD) ##flA&HHTH 2 5 PK-PD #limiC
oWl EsfiHrEEhTnd?), ¥ /0y
RPIEH S L2 < ORI TED , ERIFIE
AUC/MIC R Peak/MIC IZHBEIT 5 &F 2 5T
%9, —JT, WHERO M A PSSO ik
F&E%% %% T, MPC (Mutant prevention con-
centration) ¥ & U*MSW (Mutant selection window)
EVIESMRIBEN TS, Fa v RO
it PR IZ AR %3S (DNA gyrase ¥ & UF Topo-
isomerase IV) OZLOZ X 50ENRE L <, %
NS DZELIEMPC & DB H 5 Z & & ¥l T
B0, WHERTBEOB N2 S & Y] i 534G
BEETH D, TIT, F /0 RIEOIPIN I~
GUREIC I F 2 ER WIS R 5 HU1R 1 & Monte
Carlo simulation (MCS) % F\»7z PK-PD PilGm 15
DL AME AR L 72D THRET 5,

HRELVFHE

1. EAEHK

2007 -4 H~10 122 CURES THRRAR &
D 5y Bk & L7z Streptococcus pneumoniae 97 ¥k |
Haemophilus influenzae 27kk ,  Streptococcus
agalactiae 35%k , Streptococcus pyogenes 158k ,
FB LR B-5 » & ~ — ¥ (ESBL) B Kleb-

siella pneumoniae 20¥k , methicillin-susceptible

Staphylococcus aureus (MSSA) 208k & xf 5 & L

7zo BEFHRERRIE Z F 4 3L 2 T —80°CIZ THRAF
L, MRS 5% F IR FERE M (HABD @ H
5 BEUF zav — PFEREH (HAREE |3
) 12T ESBLEA K. pneumoniae 5 & TO° MSSA
13 room air 37°C 24 K], Z NLIS DI 5%
CO, 37°C 24 WL E5 38 Il L 7=,

2. ERIRZEEER
B/NEBEPLIEEE (MIC) O#IE X Clinical and
Laboratory Standards Institute (CLSI)” DA
TiRGEIHE U 2 oF 77 b S JOURR (ot Bl T
¥) AFEALU . HlESEANT

ciprofloxacin

(CPFX),  gatifloxacin (GFLX), garenoxacin
(GRNX), levofloxacin (LVFX), moxifloxacin
(MFLX), norfloxacin (NFLX), prulifloxacin

(PUFX), tosufloxacin (TFLX) D&l 8 AT, #1
WO & LT MICs, #5 & U MIC,, & & L
7oo WIEBRIEIZ 4T OFEAIT 0.008~16 ug/ml D
125 e L7z,

3. PK-PDIEERIC K % Monte Carlo simulation
(MCS) & AU =B shiE

FHEAN O TR GABR 1= 351F 5 flH A D &
HEYBIRE S5 X — & (Table 1)*19& | SalHlE L
7= B EMICH T % MICHE 2 FW T, MCS % Hw
72 PK-PD B G 23D < AL DR 21T 5 720 5
[ 72 % B8 Al O 5.7 1513 MFLX, GRNX 7%
400 mgX1/day, NFLX, GFLX, CPFX, LVFX
7200 mgXx2/day, TFLX 2'300 mgXx2/day,
PUFX #3263 mgX2/day & L 7=, MCS{Z [Crystal
ball 2000%] 12& D 10,000mD> I 2L = 3 ¥
%#Ffi L7z, PK-PD/¥T 4 — & {3 AUC*f/MIC
(f D IFEAMAE) 2MHL, #—7 v MAlZk
3 RIEAOERIERE AT L, PHERIERZ
BRRT L7z, 2 =7y MEIZZ T ABTERIZH L
TIE>30, 77 ARAMRTIE>120 LatE L2,
¥ 72 S. pneumoniae \Z WX, S. aureus \Z¥5 1}
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Table 1. Pharmacokinetic parameters for the Monte Carlo simulation.

Quinolones Dose AUC (ug - hr/ml)"”  Protein binding (%)
moxifloxacin 400mg/24h 51.51«+1.10 50%
tosufloxacin 300mg/12h 8.97 35
garenoxacin 400mg/24h 89.9+17.4 79~80
prulifloxacin 264.2mg/12h 6.41£1.75 50.9~52.1
norfloxacin 200mg/12h 4.29+0.49 2.2~6.4
gatifloxacin 200mg/12h 14.5+£2.6 78.2~83.5
ciprofloxacin 200mg/12h 4.59+0.18 57.3~64.2
levofloxacin 200mg/12h 19.88+1.15 48~53

DAUC : area under the curve

B EEIRIOEEE 254 -7y METH S
AUC*/MIC>200 % H%& & U T34 D 32 Hchifi
% IWERGT Uz, i Bt TiT > 72 MCS ©
WA 5 AUCH/MIC D & — 7+ it & 30~250
FTCEEE, TN Fhoa -7y MEIZEIT 5
BHEAN O FERRHER A T LoR® 72,

ER

1. EFEZHHBRER
S AN RS2 VEABR O AE R % Table 2128 L 72, S
pneumoniae Tli&, MIC;/MIC,, & & IZ GRNX 7*
REMEMETH D, 0.03/0.06 ug/ml Tdh -7z, K>
T MFLX>TFLX>GFLXDIJET&® - 72, H. in-
fluenzae Tld, CPFXDOHW 2 m< ,
MICy/MICy, T 0.016/0.016 pg/ml Td - 7z, fthd
AN D MIC;/MIC,, & KIET B > 7z S. agalac-
tiae TIE MIC;)/MIC,, & & 1 GRNX 2% & iKfiti ¢
HO, 0.12/4ug/ml Th -7z, fthod 7 LHGYER
&0 ¢ MICy, iZ5H <, GRNX, MFLX, GFLX M
SOIEHTIE>16 ug/ml Td -7z, S. pyogenes T
1Z, MIC)/MIC,, & & 12 GRNX 78 & i fili T &
D, 0.12/0.25 ug/ml Td - 7=, KT MFLX<
GFLX<TFLX=PUFXDJETd - 72, MSSA {2k}
LT%, MICs/MIC,, & & 12 GRNX 2% & K T

H D, 0.03/0.06 ug/ml TdH -7z, XK TMFLX<
GFLX=TFLX<LVFXDIET® - 7=, 7' 7 L&
W T & % ESBLZE 4 K. pneumoniae T 13
MIC,/MIC,, & & 12 PUFX 28 i B K TH 1,
0.06/1 ug/ml T & - 7z, X T GFLX <LVFX<
MFLXDIET & - 7=, LVFXifEkk (MIC
fili © >16 ug/ml) (2% LT, GRNX D MIC fii #°
0.5ug/ml & ik & K<, R T MFLX 2 ug/ml,
GFLX 4 ug/ml T&H - 7z,

2. PK-PDIE5R(C K % Monte Carlo simulation
(MCS) %& B\ - B s STl

MCS 12T AUCH*/MIC D & — 7 v MENDERK
Tl % B RE 2 LS HiE U 7245 R % Table 312" L
72 S. pneumoniae Tl3, GRNX D 3 B i # 23
99.73% & ik & EfE A /N L 72, R\ T MFLX>
GFLX>TFLXDNHET & - 72, H. influenzae T,
NFLX # & U'PUFX LIFHE 90% LA b0 3 s fiff % 4
/R U, GFLX DERHER A3 99.94% & e & & &
N L 726 S agalactiae T 1, GRNX, MFLX,
GFLX DEKIER A 60% 15 Th 1, fhOBMEERE
LIEL, EOFEANTBWTEMMARL 2, S
pyogenes Tld, MFLX D ERHIEHRH 100% & ik &
il & /R L7z, KT GRNX>GFLX DJETH -
72 MSSA Tl& LVFX O 3K HE=E 2% 90.22% & i
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Table 2. Antibacterial activities of the quinolones against clinical isolates.
Organism No. of isolates Quinolones Range MICM(lé:i/ml) MICy,
moxifloxacin 0.016-4 0.12 0.12
tosufloxacin 0.06->16 0.12 0.25
garenoxacin =0.008-0.5 0.03 0.06
S. preumoniae 97 prulifloxacin 0.06->16 0.5 1
norfloxacin 0.25->16 4 8
gatifloxacin 0.016-4 0.25 0.25
ciprofloxacin 0.12->16 1 1
levofloxacin 0.03-16 1 1
moxifloxacin =0.008-0.25 0.03 0.12
tosufloxacin =0.008-0.12 0.016 0.03
garenoxacin =0.008-0.12 0.016 0.06
. prulifloxacin 0.016-0.12 0.03 0.03
H. influenzae 27 norfloxacin 0.06-0.25 0.06 0.12
gatifloxacin =0.008-0.12 0.016 0.03
ciprofloxacin =0.008-0.25 0.016 0.016
levofloxacin 0.016-0.25 0.03 0.03
moxifloxacin 0.12-8 0.25 8
tosufloxacin 0.12->16 0.5 >16
garenoxacin 0.03-4 0.12 4
. rulifloxacin 0.25->16 0.5 >16
§. agalactiae 33 pnorﬂoxacin 2->16 8 >16
gatifloxacin 0.25-16 0.5 16
ciprofloxacin 0.5->16 1 >16
levofloxacin 0.5->16 1 >16
moxifloxacin 0.12-0.5 0.25 0.5
tosufloxacin 0.12-1 0.5 1
garenoxacin 0.06-0.25 0.12 0.25
S. pyogenes 15 prulifloxacin 0.12-1 0.5 1
norfloxacin 2->16 4 >16
gatifloxacin 0.25-1 0.5 0.5
ciprofloxacin 0.5-4 1 4
levofloxacin 0.5-2 1 2
moxifloxacin 0.06-2 0.12 0.12
tosufloxacin 0.03-4 0.12 0.25
garenoxacin 0.016-1 0.03 0.06
| prulifloxacin 0.12-16 0.5 2
MSSA” 20 norfloxacin 0.5->16 2 8
gatifloxacin 0.12-2 0.12 0.25
ciprofloxacin 0.25-16 0.5 2
levofloxacin 0.12-8 0.25 0.5
moxifloxacin 0.06->16 0.5 4
tosufloxacin 0.016->16 0.12 >16
garenoxacin 0.03->16 0.5 8
K. pneumoniae 20 prulifloxacin =0.008-16 0.06 1
norfloxacin 0.06->16 1 >16
gatifloxacin 0.03->16 0.25 2
ciprofloxacin 0.03->16 0.12 16
levofloxacin 0.03->16 0.25 4

DMSSA : methicillin-susceptible Staphylococcus aureus



198(20) THE JAPANESE JOURNAL OF ANTIBIOTICS 62—3 June 2009

Table 3. Monte Carlo simulation for oral quinolones.

TA (%) at AUC*f/MIC (30) TA (%) at AUC*/MIC (120)
Quinolones  S. pneumoniae  S. agalactiae S. pyogenes MSSA H. influenzae K. pneumoniae
(n=97) (n=27) (n=35) (n=15) (n=20) (n=20)
moxifloxacin 97.81 65.19 100 89.67 96.42 35.18
tosufloxacin 76.7 2.76 345 85.06 96.31 35.82
garenoxacin 99.73 65.76 99.97 89.8 99.41 36.97
prulifloxacin 3.62 1.84 28.52 5.68 89.57 43.63
norfloxacin 0 0 0 0.19 68.29 12.01
gatifloxacin 96.78 62.46 92.66 89.72 99.94 41.59
ciprofloxacin 2.19 0 0 0 96.44 35.28
levofloxacin 14.74 29 39.91 90.22 96.31 39.57

f: non-protein-bound form (%)
TA: Target attainment rate

Fig. 1. Achievement probability to AUC*{/MIC of the quinolones against S. pneumoniae.
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< moxifloxacin 90.74 MFLX
=
o tosufloxacin 2.71
s 60 :
< garenoxacin 95.05
= prulifloxacin 0
norfloxacin 0
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ciprofloxacin 0
TFLX levofloxacin 1.1

30 60 90 120 150 180 210 240
AUC*f/MIC

M AR L7, R TGRNX>GFLX> % AUC*/MIC fii, fitfh 2 E@kfERE LT, S
MFLX>TFLX ONET& -7z, ESBLFEA: K. pneu-  pneumoniae =% ¥ 2 AUC*/MIC fifi Z & O #5341
moniae TiZ, EDHEFNOFERMER LIRS, wEH  OERMEHRZ/RL 72 (Fig. 1)s AUC*H/MICHH 7
WEDTPUFX D 43.63% Tdh > 7z, XKIZ, Hifili 200 F Tid, GRNX & MFLX OE&ifE#RIL, HY
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PIZGRNX 2 EH% & DDKE 54T S his
Mo7z, LA L, GRNX X AUC*/MICHH 250 T
D ERFEFE D 90% % L5 D123 L, MFLX T
13210 2B 2 & SUISERIER MK T L 72,

ZE

BUE, 7 2 28%F /0y R#esfEkL+3
% < OFEPURIEAFFE S, MR OF#
S EGYE TIIEBICHV O TWS, £
ZT, HERTRBENTWBREOF 2 o v REEH|
8 ANZ DU TR 3 RESSIE D i [ I & HO I DR
TRARMEIZ DN TR 2 47 - 72 PO M
TiE, 77 L5 MEERF IS5 LTI GRNX 23 & 3
NTCW7=, ZThiE, AVLEEHL 2 43 VAR
MM BE O PREA AT 5+ 7 v RPIFHET
& ) DNA gyrase #5 & U Topoisomerase 1V % fH5#
% dual inhibitor Td 5 7z I HRWPIE G &
5LFEZ6NB9 UL»L, S agalactiae TiZ
MICy i2 B W TRz R B AL 572, 8.
agalactiae {39 NFHR IR FEEGYRE T & 0 b [BE
EBRDBHTHY, TDXI BIFEH HMHELAE
ATODEDLEZLNS, Mi—, NLITEIEA
& 5 NFLX & H. influenzae IHE MICHEA & <
FEARVARECHH T E 2 L L Tld vy, /IR
HED S XN AE TR 7 2 280~ 1054
N R & O/NRTEA X h 5 EAOfPEL 235 A
THEO, NRIZHATE 2% oy REH O
BIIEHTHDHEZELZONS LT, WIIHT S
PUR 11720 The < RNENRE & B L THRIE % RF
fifi 3~ % PK-PD HlGa 2R S hFER S oD b 5,
FuVREAIEZO—-DOTHY, PHEOHT
IR DA RHED—DTEH B, F/aV/ R
BT T LEMERISN T2 4 =7y MEIZDOWT
1%, S. pneumoniae T DDOMWENFAET 5,
Lacy & "™idin vitro TREGLETIL#AERK L, LVFX
& CPFX # il U T S. pneumoniae O 14 & DG

LT3, ZOREL S AUC/MIC A>30 Tl
—4 1og DIRDEN B - 728F LU T TIENHRIHK
<, FEEARSNZ-E LT3, Listir 528
S. pneumoniae ® in vitro\Z 151} B E&YLE T IIL T
AUCMIC 2832~44 TR K TH 7= LT3,
¥ 72, PrestoN & '3 LVEX % FHv 7= 134 3l % %t
ZUZ L CHRIRRI R & AUC/MIC & DA %E & 5 72
R, AUC/MIC>25 CHERIRIYIZ & MF 7112 &
IRBBEHCTH o2 LTWE, ZTh6DF—&
67T LGRS S 4 =7y Millld30 & X
NTW%, 77 ABEERICHTS 2 =7 MEC
D CIZ ForresT 6 2O RHNZHME L T 5,
CPFX D 7 T AREVERIZ R4 2 ME F R,
AUC/MIC 28<125T28% TdH > 72DITH L
T, >125 T 82% DR %R H &%
(p=0.001) BED SN EWMEL TS, 22T
ZhoD7F—4 %L, PK-PDREGHICHD < G
i %17 > 728558, 22O R TR 2 k53R
Loz, WHIRERREYUE DIk & EEAHETH 5
S. pneumoniae TiZ GRNX 23 & K <, MFLX X
GFLX & RIf AR THhH > 72, — /T, LVFXIC
DNTIE14.74% LM TH 572, L2 L, LVFX
(3 MSSA IZ 13 5% & ERHMER S EOAR & 7 - 72,
BUE & TIZZ DERIRZIR A & LVFXAFIA L i &
NT&E 7z, RADMIEIRGHEIZ I F 5 BHIKF & O
BIERA & BRRIGHIC B W TR SRS H 5 7= &
EEALOND, £/, /o REHELEL T
LGB E DL BEMETH D, HHREICT
PHEHEALD & AUCHKREL 50, HESNE
PR ohizeEILOND, LarL, BIEIZHT
AR OBIR2 S, X0 AT % £
TIZEE->TWEL > 72 EZE LI E5N S,

F v RIEANOBHELIZ, SHRIBFRIZ T
ZOPHANRYZ + 5 ADEE M HRF0F 7 a vk
FEH SN, RS EGSED JFE K & 7 5 IR
TR E 5> T3 Y, RERGYEDFIKE T b
% Escherichia coli X Neisseria gonorrhoeae (3% O
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RETLH D, FRICHHEEZESL T3 22,
— 5 ORI SRE D SR R TR 3 L C g i & 2
DODHYD, RS, pneumoniae DI HEALIT I B
HHEAMH XN T3, Remerr 5 POWE T,
I —u v NIBT 5 LVEXIMMEIZ 0.8% Th -7z &
WEL TS, HTEA 2N TRANA Vi
1% %A 2KIUZb 5. —F7, Ho b DME T
IR BIiMEIE 13.3% L @ETH B2, HA
1250 THE 1999~2000 412 3513 % Protekt O KA
TiE, MREREOL A7 aF4 > Vi3 1.3%
ThoztMEINTWE?, £, 60kl ET
3 15% & DM & 52050, HJE L7z S. pneu-
moniae TIZ 1 D LVEX T H - 72, BIRTIE
100 BRIZ 1 BRDEIATIZ & 5 4, S8z L
TMEEORBEMZ B AEETH S, TIT,
PK-PD B SRR AN R 72 T <, it PER R B
THICEHHTEIENTEEEVIEZDND 5,
M PER 2R U < I3 RBEAER S N 5 0%
MSW R Z 11 &Ik % iRE MPC O & 2 L
TPHT2ZLnTES, F /0y REOMmMED
DNA gyrase %* Topoisomerase IV D25 5212 & % &
DOHREL D BN, ZDXS BERMRI—ED
WHIRE R CTREIREN S EEFL6h T3,
Firsov 5 213 S. aureus (2% L CF 7 0 v R¥iZ
AUC/MIC 73200 DIGAITIE MICIED I, Wb
W BINMERDORIRLEIRIT A 572 LTW5,
L O RFHZ T T AUC/MIC 23200 DA I 7E
B A3 90% LA _F % 7R L 72D 13 GRNX & MFLX
Tho72, TNEIHFNLS. preumoniae IZxF LT
FouUitEERE LIS WHEAIEEZ 5N SB,
X 512, GRNX X AUC/MIC 32501265\ T 3 3%
FRIERIZIAD T, K DIER A B Sz <n
EELONT, 72, Sk & N7z LVEX ik
B 23 LT GRNX O MICi# 13 0.5 ug/ml &K<,
GRNX 1 LVEX it PR 13 LT MIC fiEiiz & - Tidk
BRTh BWREMEARE E N7z, LA L, LVFX
MPERRIE T TISERPET 5720, Tk 4%

12X D GRNXIZB ML T35 2 LnFiehs
EXDHEELBRGVPLBETHEEEL1605, &
SIZHEM RIS K 2 A DO T AN LR qnr (AT
IZXBMPEL ML, Zho ZRIHIER L -
BADERES SHBEIZ R L -bNh 5,
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Antibacterial activity of quinolones against various clinically
isolated strains and evaluation of efficacy based on the
pharmacokinetics/pharmacodynamics theory

Tarsuya NAKAMURA, CHIHIRO SHIMIZU, KANAME HIRAKAWA, SAcHIKO INUT,
Kazuyuki Oxupa, CHryo Nakata, Hiroko Fuiimoro,
HiroE OxkurA, YosHiko UEMURA and HAKUO TAKAHASHI
Department of Clinical Laboratory,
Kansai Medical University Hirakata Hospital

We compared the antimicrobial activities of oral quinolones, ciprofloxacin (CPFX), gatifloxacin
(GFLX), garenoxacin (GRNX), levofloxacin (LVFX), moxifloxacin (MFLX), norfloxacin (NFLX),
prulifioxacin (PUFX), and tosufloxacin (TFLX) using Streptococcus pneumoniae, Haemophilus influen-
zae, Streptococcus agalactiae, Streptococcus pyogenes, extended spectrum B-lactamase(ESBL) produc-
ing Klebsiella pneumoniae, and methicillin-susceptible Staphylococcus aureus (MSSA) isolated from
clinical materials. Based on the pharmacokinetics-pharmacodynamics theory, the target attainment rate at
the area under the curve (AUC)/MIC of 120 or more for Gram-negative and 30 or more for Gram-posi-
tive bacteria was calculated using Monte Carlo simulation (MCS), and was assessed as the efficacy.
GRNX showed the lowest MIC,, and MIC,, values (0.03 and 0.06 pg/ml, respectively) against S. pneu-
moniae, suggesting its potent antimicrobial activity. GRNX also exhibited the most potent antimicrobial
activity against Gram-positive bacteria (S. agalactiae, S. pyogenes, MSSA) other than S. pneumoniae.
The antimicrobial activity of CPFX against H. influenzae was most potent. The MICs, and MIC,, values
were 0.016 ug/ml each. However, the MIC,, and MIC,, values of the other agents were also favorable.
PUFX showed the most potent antimicrobial activity against ESBL-producing K. pneumoniae. Both of
MIC,, and MIC,, values were 0.06 and 1 ug/ml, respectively. On efficacy assessment using MCS,
GRNX, GFLX, and MFLX showed a probability of 90% or more against S. pneumoniae and S. pyogenes.
Against S. agalactiae, GRNX, MFLX, and GFLX showed a probability of approximately 60%. All
agents showed a low probability against ESBL-producing K. pneumoniae; PUFX showed a maximum
(43.63%). GRNX, MFLX, GFLX, and LVFX showed a probability of 90% or more against MSSA.
Furthermore, we investigated the probability that the target value of resistance inhibition, an AUC/MIC
of more than 200 against S. pneumoniae, is achieved. GRNX showed the highest probability (95.05%).
It also exhibited a similar probability even when the target value was established as 250. Recently,
the widespread use of quinolones has increased the number of quinolone-resistant bacteria. In the future,
antimicrobial agents should be selected with respect to more potent therapeutic effects and resistance
inhibition, and an appropriate dose and administration method must be employed.
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