COfEESHEKE (Streptococcus anginosus group

$ KU Streptococcus mitis group) DINEZERK

2 &+ /O REE lascufloxacin O ERE
RPELE R E DIRES

£F BE-KE B -ER BX-EL AN
IR S S RREH OB
SAE 12021 8 H30H SZEH 202198 24H

X BE DR EZ A RD S OASEHEIRE D Streptococcus  anginosus  group (SAG) HK U
Streptococcus mitis group (SMG) HMEHENTULBH, FJRRZHEOKEEETD&EIEFVZ AL, £
fe, TS5 levofloxacin (LVFX) ITRT 2BEZSEHDETEHRESNTWVS, ZT T, SAGH KU SMG
DEFRZHEEERERICHRET L, lascufloxacin (LSFX), LVFX 3 & T garenoxacin (GRNX) (€ DWNT
I& Mutant prevention concentration (MPC) %#BIE L7z,

2018~2019 F(C 2 MHMERIWERE L V1S 6 B (SAG : S. anginosus, S. constellatus, S. inter-
medius, SMG : S. mitis, S.oralis, S.sanguinis) & 10 E#fZEX&RE L, LEEEHIOM, moxifloxacin,
tazobactam/piperacillin, ceftriaxone, meropenem & K U azithromycin (AZM) % ZF|REZ M D 5T
ICAW,

ZORER, AZM [T T B EEERIE SAG T 20~40%, SMG T 40~60% T 4), S. sanguinis @ MICs
IE16 ug/mL &EZESVMEE R LTco MPCofElE, S. anginosus, S. constellatus, S. intermedius &
KU S. sanguinis Tk LSFX B, S. mitis B KU S. oralis Tl& LSFX & GRNX A &/NTdH o fz, Mutant
selection window (& LVFX TIAUME®ITH Y, MPCoo/MICo Lbld LSFX 3 K TF GRNX TIE2EHE T 2~4
ThHhofeh, LVFX L S. intermedius & S. sanguinis |<xf L 8 &R LTz,

MPAEBEOREMBXR UKD LSFX, LVFX B KT GRNX D AUC/MIC IE, SAG 3 ERETZNZEN
4333, 993 B KTV 1,8483 TH Y, SMG 3 EETIERA L 216.7~433.3, 49.7~993 H KT 1,848.3
TdH>Teo LSFX, LVFX B KT GRNX D Cro/ MIC 1, SAG 3ERETZENZMN 333, 126 5KV 1843
THY, SMG 3EETIER LK 16.6~333, 63~126 KLU 1843 Thofc. 3FHIESE AUCUMICH K
U Ca/MICIE, BEEDZ—4y ME (AUC/MIC : 30, Cra/MIC 1 5) HEBZTW e, LHAL, LSFXD
R ERERS UM< 707 7 — I hORYREHBIEMBRREH#B S Rz, 4KEES
BLTELBERITEWNT MPCofED 10 B EDRETH > Tz,

Key words: oral streptococci, antimicrobial susceptibility, lascufloxacin, mutant prevention
concentration, mutant selection window

IE Lol 500 (69%), aamEt:iiti% (Aspiration pneumonia :
ASP) 7945 6 i (29%) T 17 TiEDAEHE 98%
RIFIZ BT B 2019 FEOIEHBINERL I, il 90556 b7 b, Mg THBIT MG E & izsinL,
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RO 96% Ll I % 65 Ll Lo @l E 28 o Tw
%Yo MiFIESEOTIZ L D iM%k, BEAMNI%S
L OBERE - MAER AN RIS EIND D, ZONT
NZBVTHEIE OIS DS A7 ASP £ Eh T
W57, fER ASP IZIZBEEMER OB G203 2 b T
W7225, 16S rRNA sB1RT- % I\ 72 87 A e 2 1%
MOFR I, CHEEHERE O EZEAH S L
%o T&72Y ASP I3HE M HEREIE & 2 & A B
RAEHET D L TRIET AL EZLNTRY, EE
WCHBEZ R L EHEZENTE 2WIRETY ASP
IT5E L T 57,

%, BENIG 2B & O E# - /iRt s o
Jili 9 {3 O S B SR BB 2 © T EE SHER B 23
HENTWRY, Fli SB35 S 5 il 98Bk
B LA CPESE Bk 1X, 3212 Streptococcus angi-
nosus group (SAG) B XU Streptococcus mitis
group (SMG) Ta» 0, SAGIZ1Z S anginosus, S.
constellatus (subsp. constellatus 3 X U pharyngi-
tis) B L O S. intermedius @ 3 WAk 2 WfEAS, SMG
\Z (& S. mitis, S.oralis, S.sanguinis @ 3 B FEY7)%
HENTV D, SAG TR EAE 7 & I8P o
P72 B ERHEP SRS N TB DY, lRE =
BB 7 & EREBNRSS & OBEMED I SN TV B,
—77, SMG 1 G L A JIsE 4 <2 BT oiE oD Jie 1R g
ELTH RSN T WA,

PURESE I OIEAR L 7% 2 0ld PK/PD (Phar-
macokinetics/Pharmacodynamics) i TH 5, —
Ml RGAAMRIZ BT B EEYRE DN E ST
WA DL 20, PK/PD B A R & X —
ZNMES - EBEP L ENTVDEH, T HIULEE
BEE LCHIERMIN TV LY, ZIUEAR%, PRk
V2 & 2RI RIS AR BT B PR SRR &
HBAE R A RETEE TR T 5 RETHH720
THbo

Aol M DRRE & % 5 DS IR O SAG
B & UO"SMG @ lascufloxacin (LSFX) % & ¥ 8 f#
DR IR 2 FEH 2 1% & AR B IS ARET L,
LSFX, levofloxacin (LVFX) 3 X U garenoxacin
(GRNX) 22w it Mutant prevention concentra-
tion (MPC) % ill5%€ L PK/PD Bl B0 X E L
726
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. MRERE
1. EREKk

2018~2019 4F |2 B K7 R 3 B i BE B & O
B e D BB REAVEL % 5255 L 72 S gk P K G e
BEZRRIC, 2N & 0 22 12 THRILL 72
6 Wi (S. anginosus, S. constellatus, S. intermedius,
S. mitis, S. oralis B X U S. sanguinis) % i F #i f#
EL, WINRBPRFEAHOFH LW 025 %10
BREMEIRE L7z SREMKIZan > €7 5% &
Y VIMEERE L (HANRZ b - FrvF v Y)
BLOFaaL— PIEREMH (HAXZ b2
T4y F Y )RR, 35T, 48 IR, 10%CO,
DFEMTHER Lz, THERKOREIZTEA MLy
T2 (EF 22— T xXy) BRI, Bk
DONEE, SCERHAE B & TR AT IS O3S
(2R3 2 Bl e s, HARRKRBA D FE0@Hs &
CEEDTITANY — 1T L 22 & 285 L,
BEDHITE LR WIRETHRARO A Z L 72,
2. EREE

HHNEZ ORI, LSFX 7% 6 I BEMIfi %35
L OEHR - i B E T 2% @ Escalation 16 F 7213
De-escalation ifi # |2 #E 327 & L T v 5 LVFX,
GRNX, moxifloxacin (MFLX), tazobactam/piper-
acillin (TAZ/PIPC, TAZ %4 pg/mL I [ 58),
ceftriaxone (CTRX), meropenem (MEPM) B X
N azithromycin (AZM) ®DEF8FI & L7z,
3. ERIRZHEDRAE

MIC @ifll%€ 1% Clinical and Laboratory Standards
Institute (CLSI)™™ 2 # 10 72 38 RSP AT BRI 12 C
FEhiL7zo MICHIZEHEEIZI 2 —F— v b ¥
5% MERFEREEH (HANZ b - Tav Xy )
AL, HEH OB HIPHIE 16~0.001 yg/mL @
2EERBCRYINE U7zo WRAR AR (RREET
) 2B Lo H A 1x100 CFU/spot & 72 5 X
O B CHAE %, 35C, 20~24 KR, 5%CO.D 4%
PECEE L, BEOAEIZL Y MIC Z2H5%E L. ki
FEEHIRIL S, pneumoniae ATCC® 49619™ (Micro-
biologics ) % V2720 MIC [ Z AR #PH, MICs
BLUOMICy & HI L 726

LVFX, CTRX, MEPM B & NAZM 2%} § 5
FHBZ M1, CLSI M100S, 30th edition® @ Strep-
tococcus spp. Viridans Group DIEHEZHEV, Kz
% (S), g (D BLOHE R 2HEL
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Table 1. Antimicrobial susceptibilities of strains of the Streptococcus anginosus group

- 2
Species (Number of strains) Drug MIC (ug/mL) Susceptibiity (%) "
Range MICso MICoo S I R
Streptococcus anginosus (10) LSFX 0.015-0.06 0.03 0.03
LVFX 0.25-0.5 0.5 0.5 100 0 0
GRNX 0.03-0.06 0.06 0.06
MFLX 0.12-0.25 0.12 0.12
TAZ/PIPC 0.06-0.25 0.12 0.25
CTRX 0.25 0.25 0.25 100 0 0
MEPM 0.03-0.06 0.06 0.06 100
AZM 0.12->16 0.25 >16 80 0 20
Streptococcus constellatus (10) LSFX 0.015-0.03 0.015 0.03
LVFX 0.25-0.5 0.25 0.5 100 0 0
GRNX 0.03-0.06 0.03 0.06
MFLX 0.06-0.12 0.06 0.12
TAZ/PIPC 0.12-0.5 0.25 0.5
CTRX 0.25-0.5 0.25 0.5 100 0 0
MEPM 0.06-0.12 0.06 0.12 100
AZM 0.12->16 0.12 >16 60 0 40
Streptococcus intermedius (10) LSFX 0.03-0.06 0.03 0.03
LVFX 0.5 0.5 0.5 100 0 0
GRNX 0.03-0.06 0.06 0.06
MFLX 0.12-0.25 0.12 0.12
TAZ/PIPC 0.06-0.25 0.12 0.25
CTRX 0.06-0.25 0.25 0.25 100 0 0
MEPM 0.03-0.12 0.06 0.06 100
AZM 0.12-8 0.25 8 70 0 30

a) The susceptibilities were judged according to the breakpoints in CLSI M100S, 30th edition. In the cases where
the appropriate breakpoints are not shown, the results are shown as blanks. MEPM had a breakpoint to judge

“susceptible” only.

Abbreviations: LSFX: lascufloxacin; LVFX: levofloxacin; GRNX: garenoxacin; MFLX: moxifloxacin; TAZ/PIPC:
tazobactam/piperacillin; CTRX: ceftriaxone; MEPM: meropenem; AZM: azithromycin; CLSI: Clinical and Labora-

tory Standards Institute.

720
4. MPC DRIE

FEOICH#E U CMPC 2B L7, T2b b, ¥
MR CRAMES) 1235C, 5%CO. D 51+
T, 16~20 MRy 155 28 U 72 B 4K 2 T 28 3 A VLS
B L, #5%x10° CFU/mL ORI ER L 72, 4%
HH e &t MPCHEREH (I 2—F - b
5% IMRFERFEH) (TAER L 72 % 200 pL (R 1
x 10" CFU/plate) #&#£L, 35C, 5%CO.D5MT
48~T2 R L, WIRMICHOREE N RD b
e WIR/NDOFEFEEE % MPC & L7z, 3EH O R #
PHIZ 3. FEHIERZMHOBE] THS N MIC %2
12, 1/2~16 x MIC O 6 B 2 i HRE (LB -
128 pg/mL, TR 00005 ug/mL) & L 7zo MPC
IXHEFERIZ, MPCsoB & U8 MPCw % 5 H L, Mutant
selection window (MSW) & MICy~MPCy O i

L L7
([ 7S
1. FFIERS=M

SAGB XL U'SMG O 4 3WHE (% 108 123
APLHEED MIC B £ O CLSI 2L#912 X 2 =%
Table 1 8 & Of Table 2 127" L 726 — & I1Z, MICy
& MICy DERASIA S, W ERRASEE N, Bov it
AR AR ESND EERENL720, KL T
13 MICs & MICo DAEHEADS 3 E LA EOKEFIZHEH L
720

SAG @ 3 HfER X U°SMG @ 2 HifE (S oralis, S.
sanguinis) 2 B\ T, AZM ® MICs & MICy 2 4
B LOTRHEEDS A B, M AEREIE S anginosus @ 2

¥k, S. constellatus @ 4 ¥k, S. intermedius @ 3 ¥,

S. mitis ® 6 ¥k, S. oralis ® 4 ¥ & UF S. sanguinis
DOLSBRIZFE®D b 7ze F 72, SMG O 3 KTl

BARMEFEEFRMEE Vol 69 No. 6

419



420

(R - £6] OREHEREOEARZE L LSFX O ESRE ILRE

Table 2. Antimicrobial susceptibilities of strains of the Streptococcus mitis group

s R
Species (Number of strains) Drug MIC (ug/mL) Susceptibility (%) "
MICso MICoo S 1 R
Streptococcus mitis (10) LSFX 0.03-0.06 0.06 0.06
LVFX 1 1 100 0 0
GRNX 0.03-0.06 0.06 0.06
MFLX 0.12-0.25 0.12 0.12
TAZ/PIPC 0.03 0.25
CTRX 0.03-0.5 0.06 0.12 100 0 0
MEPM 0.015-0.12 0.015 0.12 100
AZM 2 4 40 0 60
Streptococcus oralis (10) LSFX 0.015-0.06 0.06 0.06
LVFX 1 1 100 0 0
GRNX 0.03-0.12 0.06 0.06
MFLX 0.06-0.25 0.12 0.12
TAZ/PIPC 0.12 1
CTRX 0.12 0.25 100 0 0
MEPM 0.015-0.12 0.03 0.06 100
AZM 0.25 4 60 0 40
Streptococcus sanguinis (10) LSFX 0.015-0.03 0.03 0.03
LVFX 0.5 0.5 100 0 0
GRNX 0.03-0.06 0.03 0.06
MFLX 0.06-0.12 0.12 0.12
TAZ/PIPC 0.12 1
CTRX 0.03 0.12 100 0 0
MEPM 0.004-0.12 0.03 0.06 100
AZM 0.12->16 0.12 16 50 0 50

a) The susceptibilities were judged according to the breakpoints in CLSI M100S, 30th edition. In the cases

where the appropriate breakpoints are not shown, the results are shown as blanks. MEPM had a breakpoint to

judge “susceptible” only.

Abbreviations: LSFX: lascufloxacin; LVFX: levofloxacin; GRNX: garenoxacin; MFLX: moxifloxacin; TAZ/PIPC:
tazobactam/piperacillin; CTRX: ceftriaxone; MEPM: meropenem; AZM: azithromycin; CLSI: Clinical and Labo-

ratory Standards Institute.

TAZ/PIPC @ MICs & MICy 2 3 & DTEHEH A H 1L,

S. mitis TlZ MEPM (2 3% O IEHEMN A S L7z, il
DHFEHNZOWTIE, WTROHEMIZHB VT MICy
& MICx IZK & 2 TEHEIA ST, HFEH T oEH]
B PEIZ D ZIERRD BN o T,

nB, WMEEHEMTH S S pneumoniae ATCCT

49619™ o MIC 1%, LSFX, LVFX, GRNX, MFLX,

TAZ/PIPC, CTRX, MEPM B & WAZM T, #
21003 05 003 012, 05 006, 006+ &
05 ug/mLTH Y, HEEHEEHGT S
LR L 720
2. MPC B&KT MSW

SAG B & U"SMG o % 3 W i |2 %t 3 % LSFX,
LVFX B X "GRNX ® MPC & MSW # Table 3
R L7z,

MPCy D /Ml 1d S. anginosus, S. constellatus,
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S. intermedius B & U S. sanguinis TlZ LSFX T®
D, S mitis B & 'S oralis T IZLSFX B & O
GRNX Td - 720 MSW D FEE 1Z LVFX TJiA W
B2 & D, MPCw/MICw It i3 LSFX & GRNX T
FEWINOREEIZB TS 2~4 Th-o 7225, LVFX
DA S. intermedius & S. sanguinis 2k L 8 Z/R L
720

SIS N7z 6 WA IZ 69 %5 LSFX @ MSW &
Furuie & A3#RE" L 72 LSFX H. [0 #% 1 #% 5-F o 1l
% Hilifn B ¥ (Epithelial lining fluid : ELF)
BIXOHil~210 77— (Alveolar macro-
phages : AM) HOIEYEEHER % Fig. 1 12/R L 72,
LSFX O I4E i EE 1L SAG @ 3 WifEdB X U S, san-
guinis TIIFEGHD TR TOREH T MPCs (006~
012 pg/mL) ##8 2 T\ 7228, S mitis BEL V'S, or-
alis TIZH 5 14 24 WFIE o ME 3 B (X MSW o &
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Table 3. MPCs and MSWs for strains of the Streptococcus anginosus group and Streptococcus mitis group

MPC (ug/mL) MSW L
Species (Number of strains) Drug g (ug/mL)
Range MPCs  MPCyo (MICo0-MPCop)
Streptococcus anginosus (10) LSFX 0.03-0.12 0.06 0.12 0.03-0.12
LVFX 1-2 1 2 0.5-2
GRNX 0.06-0.25 0.12 0.25 0.06-0.25
Streptococcus constellatus (10) LSFX 0.03-0.12 0.06 0.06 0.03-0.06
LVFX 0.5-2 1 2 0.5-2
GRNX 0.06-0.25 0.12 0.25 0.06-0.25
Streptococcus intermedius (10) LSFX 0.06-0.12 0.12 0.12 0.03-0.12
LVFX 1-4 2 4 0.5-4
GRNX 0.06-0.25 0.25 0.25 0.06-0.25
Streptococcus mitis (10) LSFX 0.12-0.5 0.12 0.25 0.06-0.25
LVFX 1-4 2 4 1-4
GRNX 0.06-0.25 0.12 0.25 0.06-0.25
Streptococcus oralis (10) LSFX 0.06-0.5 0.25 0.25 0.06-0.25
LVFX 2-4 2 4 1-4
GRNX 0.06-0.25 0.12 0.25 0.06-0.25
Streptococcus sanguinis (10) LSFX 0.06-0.25 0.12 0.12 0.03-0.12
LVFX 1-4 2 4 0.5-4
GRNX 0.12-0.25 0.12 0.25 0.06-0.25

Abbreviations: LSFX: lascufloxacin; LVFX: levofloxacin; GRNX: garenoxacin; MPC: mutant prevention con-
centration; MSW: mutant selection window.

100 - —%— ELF == AM -=Ow plasma = MSW
~ 10+
—
£
=
en
3
=1
2
® 1
£ |o
£ O
: o U O rooiimmrinenns =
: et araa.,
: 0 0.12
) 0.06
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0.03 0.03
0.01 T T T Y T T T T TN T N Y NN Y S SHNY NN S HAY S S | I } 1 t
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0.01

S. mitis 8. anginosus S. constellatus

Fig. 1. Relationship between mutant selection windows and the concentrations of lascufloxacin in the epithelial lining fluid, al-

veolar macrophages, and plasma.

The MSW was defined as the concentration range from MICo to MPCo. The MSWs were as follows; 0.06-0.25 ug/mL for S.
mitis and 8. oralis, 0.03-0.12 ug/mbL for S. anginosus, S. intermedius and S. sanguinis, and 0.03-0.06 ug/mL for S. constellatus.
The figure of LSFX concentrations in the epithelial lining fluid, alveolar macrophages and plasma was redrawn from the re-

port by Furuie et al. 2018'7.

Abbreviations: ELF: epithelial lining fluid; AM: alveolar macrophages; MSW: mutant selection window; S. mitis: Streptococcus
mitis; S. oralis: Streptococcus oralis; S. anginosus: Streptococcus anginosus; S. intermedius: Streptococcus intermedius; S. sangui-

nis: Streptococcus sanguinis; S. constellatus: Streptococcus constellatus.
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BN EZ -7 LA L, ELF BX O AM Wi,
242 L B L TEWMIZE VT MPCy (006~
025 pg/mL) @ 10 f5LL LR CHfERE L Tz,
n.  H==

Bl ia ISR A B S22 L, e 3 5/
WAL THREL #BIRT 5 L) RSN TV LY,
L2 L, FEEIRTIXRELFGT 5 R CRER A
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HHEZEOMERIZ, SAG B LU SMG OWTi
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% 7R L 720 AZM 20 ATt LERIE SAG T 20~
40%, SMG T 40~60% Tad» 0, AZMIZx ¥ % K&
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CTRX B & " MEPM (2% § A MHREIL, WIho
RHEIZBWTORRD ONL o720 SMG O 3 il
T TAZ/PIPC @ MICs & MICy 2 3 % @ T B A3
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NS, MR & T HE SN L h o7z MICs &
MICy (ZTEBEATD - 72 & 20 & ke L 7z s i 2
PRLEEEZ STz,

F 02 RPHEEOGHRNRIAIE T %787 X —
& & LCAUC/MIC %%, & 7= P B # R o $5
B LT Cu/MICBIES SN T WS, £2
T, A lMF L 72 LSFX, LVFX 8 & ' GRNX %
SRS, R NCEAETT7 HM R ERS L7727
HH® AUC & Conw DT — 75 HWT, EFIK
BEIZBIT %5 AUC/MIC & Co/MIC 2 & L 726
SAG 3 EfEIcx 3% AUC/MIC ¥, LSFX, LVFX
BLUGRNX TN 214333, 9935 X 1818483
THH, SMG 3WMIZHFT HZAULME L < 2167~
4333, 49.7~993 B L 18483 TH » 720 7T A
P PER 2R3 % AUC/MIC @ % — 7y MEV D 30
23/ L QA T\ F72, SAG WA T
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Antimicrobial susceptibilities of bacterial strains of the Streptococcus

anginosus group and Streptococcus mitis group, and determination

of the mutant prevention concentration and mutant selection window
of lascufloxacin for oral streptococci

Akihiro Kaneko, Nobuhito Mizusawa, Ryuta Osaka and Daisuke Watanabe
Department of Oral Surgery, Ikegami General Hospital, 6-1-19 Ikegami, Ohta-ku, Tokyo, Japan

Strains of the Streptococcus anginosus group (SAG) and Streptococcus mitis group (SMG) have been
detected in the bronchoalveolar lavage fluid of pneumonia patients, however, the microbial susceptibilities
of these bacterial species have not yet been sufficiently studied. In addition, reduction in the bacterial sus-
ceptibilities of these bacteria to levofloxacin (LVFX) has been reported. Therefore, the antimicrobial sus-
ceptibilities of strains of SAG and SMG were examined. Furthermore, the mutant prevention concentra-
tions (MPC) and mutant selection windows (MSW) of lascufloxacin (LSFX), LVFX and garenoxacin
(GRNX) were also determined.

The subjects were 10 strains each of SAG (S. anginosus, S. constellatus and S. intermedius) and SMG
(S. mitis, S. oralis and S. sanguinis) isolated from patients with odontogenic infections between 2018 and
2019. The susceptibilities of these oral streptococci to eight antimicrobial agents (LSFX, LVFX, GRNX,
moxifloxacin, tazobactam/piperacillin, ceftriaxone, meropenem and azithromycin) were examined.

The resistance rates to AZM of the SAG were in the range of 20-40% and those of the SMG were in the
range of 40-60%. Among the strains, the MICy for S. sanguinis was the highest (16 ug/mL). The MPCy
value of LSFX was the lowest for S. anginosus, S. constellatus, S. intermedius and S. sanguinis, and the
values of both LSFX and GRNX were the lowest for S. mitis and S. oralis. The MSW of LVFX tended to
be wide, while those of LSFX and GRNX were comparable. The MPCa«/MICy ratio of LVFX was 8 for
both S. intermedius and S. sanguinis, whereas the ratios of LSFX and GRNX were 2-4 for all the strains.

The AUC/MIC and C..../MIC were calculated using previously reported steady-state plasma concentra-
tions. The AUC/MIC of LSFX, LVFX and GRNX for the SAG were 433.3, 99.3 and 1,848.3, respectively, and
the corresponding values for the SMG were 216.7-433.3, 49.7-99.3 and 1,848.3, respectively. The C.../MIC of
LSFX, LVFX and GRNX for the SAG were 33.3, 12.6 and 184.3, respectively, and the corresponding values
for the SMG were 16.6-33.3, 6.3-12.6 and 184.3, respectively. These data exceeded AUC/MIC=30 and C../
MIC=5, respectively, which are considered as the target values. However, it has been reported that the
LSFX concentrations in the epithelial lining fluid and alveolar macrophages after oral administration were
higher than the plasma concentrations, 10 times higher than the MPCy values for SAG and SMG through-
out a 24-hour period.
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