PK/PD 2 5% I & D < Streptococcus pyogenes,
Streptococcus pneumoniae,
Haemophilus influenzael<x39 Slascufloxacin®
mutant selection window D&}

AEOER A AF -2l e - A M - RE =
) AL ST R A SRR - TSRO
) SRR 8 — X T A AT T T T —R

SAFE 120257 H30H SZEH 2025F11H6H

FRERPEOETELRRRAMEY T S Streptococcus pyogenes, Streptococcus pneumoniae
K U Haemophilus influenzae DZRFTEE 1L, Bacterial Priority Pathogens List ICBRAXNEAET %
BRBREREE LTETFSNTWVS, E5I, ABICBEVWTEHLAES M) —F/aVIicn LTSRS
WHERZ AT T EMROEIRNRESN TN S, TOK S EERMEEDOEIMICK LT, pharmacoki-
netics/pharmacodynamics (PK/PD) ESRICE DK MEXRDOBEFANHERINTWNS, £I T, &
=TI, SHMWEE - BkA, SRSFESERABLURAMPEXREELSDBEES N S pyogenes, S.
pneumoniae 3 KU H. influenzae DEGFRD BERE 30 #k% FAULNT lascufloxacin (LSFX) D&/ ERR
LEFEE (minimum inhibitory concentration : MIC) 3 K UZZ[ELIEREE (mutant prevention concentra-
tion : MPC) ZRIE LTz, Efc, BRERICEEMKERE (mutant selection window : MSW) % 3Kké&,
BEZRD LSFX O _ESERBEE & DBEFREER LT,

LSFX @ S. pyogenes |39 % MICwld 0.06 ug/mL, MPCyldk 0.12 ug/mL T >z S. pneumoniae
ST % MICo IR MR B SR BEBROBERIEEN & RAEPEXEERROBKDIBEEDOVNTNE
0.12 ug/mL THY, MPCoHEHRIC 025 ng/mL T Tz, H. influenzae 1T % MICoo 35 KT MPCoo
IF2MEESENBERROBRD BN E REPERBERROBRIBEDOLNTNITEWNTE 0.06
ug/mL Thote, LSFX Hb MCERERS LIBOOSRMEGIEEIL 130 ug/g, BISFEMLEEE
I& 132 ug/g, PEMREEIE 087 ug/g ERETNTHY, WIENOEBRNEES FEREREAICHT
BZMPCHDIBULEIGELTWA T ERBELSHERE ST, TDTENLS, EXERRICH LT LSFX H
MR EIRT A aEEIENEE R SN

Key words: lascufloxacin, mutant selection window, pharmacokinetics/pharmacodynamics,
antibiotic resistance, upper respiratory tract infection

& Colc (AMR) %3BH3# L 72985 #id 2021 4F12 471 T AT
..................................... o 77 R e LI 2050 4 12 14 822 5
BHIMMMEOREIL [HA Ly by FIv ] & MNIFEFTETLZELVDNLTWEY, DX LY
bIRE N, R RE A 2 AR L oRE wmob &, R EERE (WHO) X, WiIgERESB
ELTCEH SN T 5?, Antimicrobial resistance L OARBEER R BT & e 5REMEY L LT

LR =HF 8111
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Bacterial Priority Pathogens List (BPPL) % 7~ L
72%s BPPL 13 2024 4 I12CRT AL, BEEMIZR DS
RKOOLNDHEE & LTI BB IToNz, 20
FCiE, REBRGHEO FEERRF TH 0 EHEEs
KREWwkasnhb~27 1074 Fiigl Group A Strep-
tococcus (Streptococcus pyogenes ), Streptococcus
pneumoniae B L 7 ¥ ¥ ) Vit Haemophilus
influenzae D3EEN T 5, RIROE T HI=ZFaE
LR SEEZ T — A T A (2015412 H ~
201746 A) I2BWTH S pyogenes, S. pneumo-
niae, H. influenzae |\ I %E B YLIE O F % 7% 7
WA & LTI SN TR 5B,

LAET M) —F /0L, S pneumoniae X H.
influenzae \ZSEWPURIGTEZ 7R L, H SRR 5H 8
BYEICHEH ST, L2 L4, levofloxacin
(LVFX) Tfit1% S. pneumoniae 2SHB L Tw5b 2 &
20 7vFuaF s na rIERZ M S pyogenes A
1117 ~143%" B s iz tdissnhTbh, Ih
FCHEE Lo T oz 7 VA B ¥/ 1 Ol
AL S SNDIRME o T D, D720, F
70 Y RPURE SRR $ 5 A e S5 A B o0 351
S HEDZEACANEH SN Do RFTHE S NERIRS
HEbR 2 72 % 7 0 VSRPUR AN O B G 1L S,
pneumoniae 12 2 \» T I lascufloxacin (LSFX) %
& ¥ garenoxacin (GRNX) #Hv& L THiE 0 &
NTWA7S, H influenzae (ZBR S N72HEY DA T
&1, S pyogenes 2T % i id vy, LSFX 1
R CHRBENZRFOLVALET M) —F /0T
I 2 - EF SRR R R G E & 88 & L, phar-

macokinetics/pharmacodynamics (PK/PD) H&

Ao TRIZE S /2o MWL T IR 2 Fi s L,

MAZTH /o EREETHLDNA VX A L—2A
BIOIRA VAL —=AIVZRBEICHEST L2
LS, BFOX 1 2 RPURE I ATl R E
ROWEMEPE N BRI TW S,

SERIMT PR ORI L Cid, PiSEo# ik
DEBEWATEIEEN S L L L2, BRI LD
WHIREOMASHER SN TV DY, HEHED
PK/PD 4 K54 L I2BWT, R Z KL
LT o B 2 03 % 7290 12 P 313 PK/PD
A RIS LB G EOREPHERE SN TN LY,
Bl z X, BT 7 & LARPURE ISR S N5 K
FPERAEH 2 /R § IR 3 Cld /S E IR R EE
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(minimum inhibitory oncentration : MIC) % # z
B IR FEDSHEFF S LA ER] ¢ time above MIC 7%, &
/8 YRR EEICAE S N2 REIRTF R R %
JRTHIRFE T, area under the curve/MIC (AUC/
MIC) R MAIEEE (Cuw) /MIC REEZLIRE L
ENTWDLY, F7z, ZRHIEERS (mutant preven-
tion concentration : MPC) & MIC D& L4 R
FREINIK (mutant selection window : MSW) & \»
b, FEHIMEREOBIRICES T 5HE s L CEE
Thb7,

REFFETIE, EAERREERE LV HOSNS
pyogenes, S. pneumoniae, H. influenzae @ W IR
SRR IZxT 9 A LSFX @ MIC B L U MPC % #ll 72
L, MSW 2552 & & 12, BERYoOFRk
AR, BIRIERRE B X O H RS 12 B 1) 5 LSFX
DFARERPIERE & OBIfR2 O T ERIRO W REM: % %
B
. #EEAE
1. fEFEM & EAEEA

ARWFFECEH L 72RRR S BERR I, W3 b Fiial
VA7 ERER S H SR - BHSHFRY LR F B s i e 2
ZBWT20% 7))t — Vi =2—J—t b
VERRIIZT 80T I THHEBRF SN TV b D
Thbo SN - WPk BEE DR X 0 758k
&N 7z S pyogenes 30 #k, ZVEEEIHEERLEHZD
B X 0 5 7 S pneumoniae B X Y H. influ-
enzae % 30 ¥k, SMEHHREZOTHEFRAW LY
Bk X 72 S, pneumoniae B X O H. influenzae 4%
30 ¥k H 7z,

i L7z LSFX (3B R R X 4t 2 5 $2 4k 2
TR E T,

2. MICDOAIE

MIC iZ, Clinical and Laboratory Standards Insti-
tute (28 U 70 SERPHCAHREE 12 THRIE L 7270 il
SEME I, S pyogenes 3 & UF S. pneumoniae 12
1% 5% b7 Y Mueller Hinton agar %, H. in-
fluenzae 12137 2 2 L — MEREHE Fv, LSFX
OBIEREHF % 0.001~16 pg/mL O 2 54 FR
Wik L7z, MR =D 10 CFU/spot & 72 5 L9
W x Fe M \CBEAE R, 35T, 20~24 F§f, 5%CO. D
FUFFTREEL, ROEFVRRO LN WIRNDHE
HIEEE % MIC & L 720 MIC (345 Bl B A B (2 MICs
BLOMICy =B H L 720 FEEEEICIX, S pneumo-
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Table 1. MIC and MPC of LSFX for clinical isolates from patients with upper respiratory infections

Concentrations of LSFX (ug/mL)

Disease Pathogens
0.015 0.03 0.06 0.12

Acute pharyngotonsillitis 8. pyogenes MIC 2 18 9 1
MPC 14 14
Acute rhinosinusitis 8. pneumoniae " MIC 3 21 4
MPC 7 16
H. influenzae™ MIC 8 15 6 1
MPC 6 15 8 1
Acute otitis media 8. pneumoniae " MIC 2 24 4
MPC 3 17

H. influenzae’ MIC 4 20 6
MPC 1 13 14 2

=30 strains

niae ATCC 49619, H. influenzae ATCC 49247 ¥

X O H. influenzae ATCC 49766 % k5 & Fifk & L,

FHANED 72 LSFX O MIC O F M A AT 5 2
EIWZE > THEMEL 72,
3. MPC DAIFE & MSW DFHi

MPC 1 Blondeau 5% ®J5 124 U CHl7E L 72,
{52 P8 # 1 d MIC olsE & [ U 5% & P i
Mueller Hinton agar :#i1 & F 3 2L — M FEXKE#

%Wz, WilE, S pyogenes B X S, pneumo-
niae VX EIMEFERE H MBS (S ba7) %, H. influ-

enzae |73 3L — M MEREH (HARXZ b2 -
TA4 Xy y) EHWT, 35T, 16~20 [,
5%CO. DT T THEFE L 7= M 2 Ik o A= PR A3 iR
CRIZ|EE) 1B L, #95x10° CFU/mL 124
W2 FRL L 720 A OREEH I &Rk 1/
2XMIC~16xMIC F TD 2 A HCRYI D 6 B &
L7z

MPC 1%, £ Wi 200 pL (39 1x10° CFU bL |)
T, MWL &0 ERRlE AR IZ&k L, 35T
T A8~T2 K], 5%CO. DT THAE L 721212,
WHRMYIZH DFEE DT B N7 Wi/ NOSEHREE &
L 726 MPCsx®B & I"MPCy % £ 1 L, MSW I
MICow~MPCy D& & L 72, FEEEHEIE MIC & [H
FRIHE LB EMRIC BT 5 MIC OB Z R T 5
FHETEML 72,
I &R
1. MICHB KU MPC

LSEX O£ FRR 5 BERE 1233 5 MIC B & Y MPC
D434 % Table 1 1R, SVEIREH - BEkREE D
Rk a2 5 5 BE & L7z S, pyogenes 12 xF 5

LSFX @ MIC 1% 0015~012 ug/mL, MPC &
006~025 pg/mL TH - 720 BV SE] 8 IE R EH
D &S 5 EE & L7z S, pneumoniae (2K A
LSFX ® MIC B & I MPC £ & 1L & 11 0.03~0.25
ug/mL & 006~05 ug/mL, H. influenzae |2 &} 3
% LSFX O MIC 8 & "MPC iF v 11 b 0015~
012 pg/mL TdHh -7z, 2P H EEZ O R HEFY
Wi & 5 L7z S, pneumoniae 12 %79 5 LSFX
O MIC B L OMPC X1 €1 003~0.12 ug/mL
& 006~05 pg/mL, H. influenzae \Zxf 3 % LSFX
O MIC B £ " MPC i&£ <4 0015~0.06 pg/mL
& 0015~012 ug/mL TH - 725
2. MSW

% PRGERGREIC R 5 KR AE I3 5 LSFX
? MICw, MPCw, MPCw/MICyx$ & U MSW & £
RS DHEY L7z LSFX O% & (75 mg) MR
4 FERIIC BT A OZE R, Bl SRS X O B R,
JEDRIARANIERE & OB % Table 2 12”7 SPEIT
UH - Bk & K @ S pyogenes & W AR AT T 5
LSFX @ MIC #iz/ME~MPC #ix K ix, 0.015~0.25
pg/mL THo7zo RIS, SRR BERERD
S. pneumoniae, H. influenzae \Z % 3 % LSFX ®
MIC #% /MMii~MPC & K il @ P X, €T
0.03~05 pg/mL B £ ¥0.015~012 ug/mL TH -
720 B E KHH D S, pneumoniae B X O H in-
fluenzae 2%t 9 % LSFX @ MIC # /) fii ~MPC #%
KEOHEHH I Z 121 003~05pg/mLB XV
0015~0.12 pg/mL T - 7=
n. =g

PR SE DY) e B 5578, RN x5 % P
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Table 2. Relationship between mutant selection windows and the tissue concentrations of lascufloxacin

MIC MPC MPCoo/ MSW Tissue Tissue  Tissue
Disease Pathogens (ug/ )OL) (ug 9104) MIC% (ug/mL) Conc. Conc./  Conc./
m m m

#& +& S (4g/g)  MICo»  MPCso
Acute pharyngotonsillitis 8. pyogenes 0.06 0.12 2 0.06-0.12 1.30*0.37  21.72 10.86
Acute rhinosinusitis 8. pneumoniae 0.12 0.25 2 0.12-0.25 189+ 0.37 11.02 5.29
H. influenzae 0.06 0.06 1 0.06 e 22.03 22.03
Acute otitis media 8. pneumoniae " 0.12 0.25 2 0.12-0.25 0.87+0.28 7.28 3.50
H. influenzae’ 0.06 0.06 1 0.06 R 14.56 14.56

T n=30 strains

The MSW was defined as the concentration range from MICo to MPCoo. Tissue concentrations (mean * SD) in the palatine ton-
sil, sinus and middle ear were redrawn from the report by Suzuki et al. 2022'%).

MSW: mutant selection window; Tissue Conc: tissue concentrations of lascufloxacin.

B & ORI BT B SEH L B & SEAM L,
PK/PD #Egll2 oW THr) S END, F72,
TP O FFEEH 1212 MPC & OBR% FE-I$ 5 =
EDHERE I N TV B2 MPC OFFHii:+4- Tl
e\,

S. pneumoniae ¥ & O H. influenzae |2 ®F ¥ %
LSFX @ MPCy 1 Z 141025 pg/mL 3 X U8 0.06
ug/mL T& - 720 S. pneumoniae \Zxf 9 % GRNX
D MPCy 1 0.12~0.781 ug/mL, LVFX ® MPCy
13 4~8 ug/mL" "%, GRNX B LU LVFX ® H. in-
fluenzae |2 5%t 3 % MPCold 3% 12 0195 pg/mL"C
HHZEPIHESNTBY, LSFX ® MPC (X X
WIEMETH L E v 2 b —F, TILE TS pyogenes
W2k 3 %5 GRNX B L O"LVEFX @ MPC 33 &
TWi\n, AMENTIE, S pyogenes 12x7$ % LSFX
D MPCy13 012 ug/mL T & 1) S pneumoniae 3
$ O H. influenzae ® MPCy & 1ZIZFEETH > 72,

PK/PD A4 K54 T, HWIEELHEOH
PReE 2 L1 ARITEGERALIC BT 2 PR DR
FaHWwbZERNLEFT LnEENTWDLY, LiL,
RGO BT 2 JEWR I O W2 X ERR 1 S N ©
HH720, FEEIIZMARESRBIEL LTHY
BTV 2Y, LSFX MM ITE A R <, A i
FESL O F /1 RPHE ISR TRE & % 5 72
DY GER DM AREE & FiE & L Z2FFHlCILE YIS
FHIFEE R LT & 2 WITREMEDSH %0 AR D 1
LSFX & H 4% 5 00 fie @ LA i BE S RE ] (Toa)
(A1 4 e OREREN IR EE & s LT B,
BARIZIE, 35 P AR 13 1.30 pg/g, RIS

TR B 1 1% 1.32 g/, & LT v R IO 1
087 ug/g T b, % %k o % 15 b ik e I 13
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166~253 15 TdH - 720 AWFETIE, Z DREENGE
FE L 4o MSW % Il L 7-45 5, D3R PR,
Rl SRR 35 & OV BRI O 3T O RHER IR D
MPC O 3fELLEIZELTWL I ED BN E o
2o TOZEXY, EAGEMAIC B W TLSFX 12
L B ER OBROWERIEIZR N EE R 5,

PK/PD HFHIZBWT, F /0 r RMEFEITEE
AP HEARRER 278 L, YRR O FEI2 1L Cou/ MIC
MWEELIRIEIZ 5 L ENTHBY, S pneumoniae
TUE Cow/MIC 7255 LL OB A 12Tt T 00 4R % 32
Doz EE N TWw 5%, Homma 5713,
LVFX 8 X U moxifloxacin {2 3\ T3 fCrux/MPC
120 L E oA, S pneumoniae O it 144L A%
IH%WwELTWAe LSFX O Cou @ #Hi 5 i 0592
pg/mL?NZ 3o { & S pneumoniae 2%t $ % Cuu/
MICy 2 493 L EH SN D, T/, EHMSAFYT
ik L7z fCo/MPCIZ 0616 E I EN L, 2O
£, MR CRE I SN 0%
PRICEHTAHLSFX D/XF A —¥% =135 =47 v MH
WELRV, L LAR2S, ARLOHEY L&
1% 4 K O LSFX HLEK N BE % Cow & IET 5
&, Cua/MICo (3B SBERGIR 35 X OV H AL T 2
FN1102B L 728 & 7% 0, E#EIC £Con/MPC
529 BLV350&ELD, WIFhb Y —F7 v Ml
WA D, INHDOY -4y MHL S pyogenes B
& O H. influenzae (2B L C 3 S. pneumoniae M1l
ARELEAIZZ ENS, BEEBKIITE WA
BRI REEE 2 %,

RIFFEDRF L LT, V72 Bk 25 % B
REV)ROENTEETH L Z LT 5N
%o RIFZER R BERMICISH LT {20121,
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0% OERSHEEECRMET % & & b 12, MIC
72T MPC 2 &Mtz €= —7
LI L EN L, T2, MPC & D ILEIZ W72
AR X8R S W s L 74 514 4 RS
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T =%, MR TORBELZRT OO TIER WV,
DL b COREPERING L) T L E2EK
LTBY, KFRROERICEG 2 2B IV L
Bbh b, £72, HARLOFHEYIL 20 % LK
NENRE LD DTH D, RUIZEICBVTHERL
72 FEGERGSE D S OERIR G HER LA H R B & O
INEHEOWTN LR E TN TV L WREEN D %,
AIRTOMNA &E/NED FRERGRE D HFE 2B
5% 0 EZEOENIIOWTIE, T RE)s
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x4 % LSFX @ MIC 3 £ 0" MPC % il %€ L MSW
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WHERGRICBIT 5 FREMBRANEE L, FER
JER 20325 MPC % LHl>TWwWb Z LA 6 2 &
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Investigation of the mutant selection window of lascufloxacin against
Streptococcus pyogenes, Streptococcus pneumoniae, and
Haemophilus influenzae based on the PK/PD theory

Masamitsu Kono', Hiroshi Matsumoto”, Shigeki Hatakeyama”,
Yasuyuki Ishikawa” and Muneki Hotomi"

" Department of Otorhinolaryngology-Head and Neck Surgery, Wakayama Medical University, 811-1 Kimiidera,
Wakayama, Japan
? Medical affairs, Clinical Development Center, Kyorin Pharmaceutical Co., Ltd.

Antimicrobial-resistant strains of Streptococcus pyogenes, Streptococcus pneumoniae, and Haemophilus
influenzae, the major causative pathogens responsible for upper respiratory tract infections, have been
designated as targets on the Bacterial Priority Pathogens List, highlighting the need for urgent counter-
measures. In Japan, emergence of strains exhibiting resistance or reduced susceptibility to the respiratory
quinolones has also been reported. Antimicrobial stewardship based on the pharmacokinetic/pharmacody-
namic (PK/PD) theory is strongly advocated as a strategy to reduce antimicrobial resistance (AMR). In
this study, we investigated the minimum inhibitory concentrations (MICs) and mutant prevention concen-
trations (MPCs) of lascufloxacin (LSFX) against S. pyogenes, S. pneumoniae, and H. influenzae using 30
clinical isolates of each species. The isolates were obtained from patients with acute pharyngotonsillitis,
acute rhinosinusitis, and acute otitis media. Based on these data, we determined the mutant selection win-
dow (MSW) for each bacterial species. We further compared these values with the previously reported
concentrations of LSFX in upper respiratory tract tissues.

The MICy and MPCy of LSFX against S. pyogenes were 0.06 ug/mL and 0.12 ug/mL, respectively. For
S. pneumoniae, the MICy was 0.12 ug/mL and the MPCy» was 0.25 pg/mL for both clinical isolates ob-
tained from patients with acute rhinosinusitis and patients with acute otitis media. For H. influenzae, both
MICs and MPCy values were 0.06 ug/mL, regardless of the clinical source of the isolate. Reported tissue
concentrations of LSFX following standard clinical dosing are 1.30 ug/g in the palatine tonsils, 1.32 ug/g
in the paranasal sinus mucosa, and 0.87 ug/g in the middle ear mucosa. These tissue concentrations ex-
ceeded the MPCy values for all the studied pathogens by more than threefold. These findings suggest that
sufficient concentrations of LSFX were achieved in upper respiratory tract tissues to allow the drug con-
centrations to remain above the MSW, thereby minimizing the likelihood of selection of resistant strains
during antimicrobial treatment of upper respiratory tract infections.
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