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D L OV SRR SR ASE & o0k G & L 72K SR (8 3KBR) 205, Streptococcus pneumoniae % J5 A
ETHIERMERRE LT, FREFHOSEIREIEIIH T 2B E2REL, LRI REKE O M E,
penicillin binding protein (PBP) iz AR B L U~ 7 1 I 4 Niifh@ s T O 217\, S. pneumoniae
DIVERNZERIR IR Z M3 L7z GRNX 2355 S N/fEB A S IREE & LT 130 ¥k D S. preumoniae 3
SEEEh, Z@9 B penicillin-resistant S. pneumoniae (PRSP) %%208% (27/130 #) # & U penicillin-
intermediate resistant S. pneumoniae (PISP) 7526.2% (34/130 #k) &HE Shiz, KRR T 2
M PERE 2 MRS 5 5 728012, 106 FRICO W TR Z ME L72o S. pneumoniae (2K 3 % SHEHLH L D
MICw i, GRNX 0.125 pg/mL, levofloxacin 2 ug/mL, gatifloxacin 0.5 pg/mL, moxifloxacin 0.25 ug/
mL, cefuroxime 8 ug/mL, erythromycin>128 ug/mL, azithromycin>128 ug/mL, telithromycin
0.25 ug/mL, tetracycline 64 ug/mL 3 & U sulfamethoxazole-trimethoprim (ST) 2 ug/mL T» 1,
GRNX (Ml 5E L 7= 36#1 0 72 > Tl b MOCPLRIEPE 2R L 7zo FHURE IS T 2 ER OB 2 1~
i 2.8% (3/106 ¥k), B-—F 7 ¥ Al 44.3% (47/106 %), ~ 27 0 F 4 Nt 79.2% (84/106 #%), 7

N9 A4 2 Vi 80.2% (85/106 #k) 3 & O ST fidtk 94% (10/106 %) T v, 2 HEHI L L oL A
11X 783% (83/106 k) TdH o720 GRNX OFG-OH I 0b 57, KRS O 5H S /23X
T® PRSP B L ' PISP 72 ¥kIZ 315 % PBP M5 T2 5 Tl pbpla+ pbp2x +pbp2b ZEH 339 B L i b %
{, 7874 FithBIaFTld ermB 2333 k& i b % < D TW7zo GRNX i, Ml SR R Ghe 21k
W29 B ERIRIARIERIE 96.2% (102/106 B1) Td - 7245, L HIMT M2 BRE 33 2 A 71255 96.4%
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Garenoxacin mesilate hydrate (GRNX) X8 111{1b2A T34
KM CTHARINZHRLEOFTATVAEF ) 0y (des-
F (6)-quinolone) RYLHE I TH %, GRNX (&, FEERAER DK
B, ZHIBEM R BRE % & $o IR S GRE O IR B 123t LT,
VBT R L7

Streptococcus pneumoniae (LI 2R I GLE K> T SRR} 50 3
BRIED L7 BB TH B0 S. pneumoniae |2 TIEHEFR
Dy 25% OVRPIR=T ) ViETH ), AR X 724305 i
HEALEIZRET 15~30% T, HFROMOE, FHZARAL »,
HER AZXFTNV, 77V BLIPHEI—T v 8TIEEHIZ
ml, RV VRO S Lo TR EE T LT b itk
ThHrHEMEINTVDEY, T2, v 7054 FRIHER T

FFHA 7 ) CRIUEEITE T S LA 70~90% & v
IMEHS IR TVRE . 7 uF ) a r RITHEIS T
B ALEIE BN E TR 2 WVas, AHETIE7vres
VRO HE SN TB Y, 5%, HATLHNT 5
WEEMED P S D,

Lrll, HATHENM L 72 GRNX ORiRRERY S5l Shz s,
pneumoniae |22\ T HE LR FE K 2 I DV THEGT
L., 2095 LR 4R & e S NI 54
ORISR, PEEES L O & BT ER L olRE
BE L0 THET %,
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L &R &EFE Table 1. Clinical studies
BIRCES No. Title of studies
N - <[ e Y Y N =]

2001 4F4>5 2005 412 HAR TR IESOE S & OTH 5 Clinical phase I study of oral garenoxacin in patients
WL SRR G4 RE % 0 B2 S0 L 72 GRNX D R F 36 1 with respiratory tract infection — open-label, multi-cen-
BN o, KW & LT S. pneumoniae H33 8 S N7k | ter, non-comparative =
Bl % Keafaf g & L7z (Table 1) o WFEERNINGJE, PR YL 9 Clinical phase ]]I.co.mparzlitive st‘udy of oreftl garenoxac%n
e N T T E— versus levofloxacin in patients with bacterial pneumonia

o 414 —“ R - ;u“ ‘)_(} = o IM_ ’ A A Clinical phase II study of oral garenoxacin in patients
WEBH S, kKB L OHE R TH - 72 BRIRE I AHHER 3 with secondary infection of chronic respiratory disease
(Table 1, No.l) T® GRNX & Fl &® 1% 200 F 721%400 | — PK/PD study —
mgl H1MT, HSHEIZ7T~14 BB TH 720 T2, Penetration into sputum study of garenoxacin in pa-

p = - = - ) 4 tients with secondary infection of chronic respiratory
PR 25 TIT AHEAER T o 13 40031g 1 ELI @T, il";’i"%-,f 77777777777 disease
ik 7~10 H FEﬁ"CZ}i)o 720 HRPRAD A LA LG ¢, 1 5 Clinical phase II study of oral garenoxacin in patients
HRBEREO KBRS L FREIFIRICOVT 7 | with community-acquired acute respiratory infection
13, HARLEEESES O [TPREFEGSEIZ BT 5 H BP0 Clinical phase IIl open-labeled study of oral garenoxacin
i = W D i R S 32 (%) JG), Bl g, NHTH - WETEZS, 6 in patients with respiratory tract infection by penicillin-
= " N - . istant Streptococcus pneumoniae

Jk 4 13 N KIZHOWN =114 L 4F I8 ;ESZ ,,,,,,,,,,, resistant otreplococcus pnewmontae
)ﬁﬂlﬁﬁio X ?‘TE%\EJ T, Hfu{%f'l’ FE\ jr’* Qéﬁ . Clinical phase I open-labeled study of oral garenoxacin
DHRDRACERTTHo 10 MBEBLMHRAERE 7 | in patients with otorhinolaryngological infection
(&, HARMLAREEE S OMAED R R E R E TD > 8 Clinical phase I open-labeled study of oral garenoxacin
Foo HBBRIC BT BRAD B0 M 5 2 TR B 54 T I in patients with otitis media

F 23k (DUF, 5% TR BLOES®T7H
BACER L7228, R coiRMARIMES X MR
HIRNAR (RIHKRE) TRBREERG- R TR O R R % H
w7z,

2. AT

GRNX H3#5¢5- S 7= fEfl 20 O R & LT 130 %k
S. pneumoniae B HES Nizo FDH B, BEIHMLFE LK
KEMAZE T ICH R Z B LEE RS TH - 72
106 IO W T KN HEONR I 2 HlE L. F
72, GRNX o Ffi IR 3 Br C I 8 b ] 38 o levofloxacin
(LVFX) # & 48501, 598 L OBRGHTHII
B ENTTXTOR KD I B penicillinresistant S.
pneumoniae (PRSP) 3 X UF penicillin-intermediate resis-
tant S. pneumoniae (PISP) & ¥I5€ & L7z 72 BRIZO W Tt
BFEROFWERE L7z,

3. SR X ORE T :

JE KT 106 RO TEFT PG 4Bk % [l e 3 5 72
DIZHEPRIEE DR E 21T o 720 EHIEANE, GRNX
(B T) BLOKHERFAINEEORFK L LT
LVFX (LKT Laboratories), gatifloxacin (GFLX : ##k
B WS X Y ), moxifloxacin (MFLX @ /84 =
VEREL IR & D i), cefuroxime (CXM: Sigma),
penicillin G (PCG : &4 #3E), erythromycin (EM : K
H A kK ##) azithromycin (AZM: LKT Laborato-
ries), telithromycin (TEL : %/ 7 4 ¥ « TRV F 4 X,
WS & b Hh ), tetracycline (TC:Sigma), sul-
famethoxazole (SMX:Sigma) B X UF trimethoprim
(TMP: Sigma) Z#EIR L7720 NS DOPIR I 5 K
VAR FNZ, SRR S ERTN O 7 BESHEE, DU SE
M T OPET: 2 ME L7z,

¥ 72, TN %2417 - 72 PRSP B X OY PISP 72 #k1Z
DWT, AN & BIRFEREOBERERET 5720
12, GRNX, ¥/ 0 Y RPHE LVFX, v 707 A R
W EM B XU TEL % 5 WNZ B-F 7 ¥ L RPUR3E cef-
ditoren (CDTR : BH{AHE, Hliam & 0 i) oHiRE
P % W L7z

LVFX, GFLX, MFLX B X (" SMX @ #1213 0.1
mol/L /KE(LF M) 7 LB E, AZM OBRIZIEA Y
J —W%, TEL B LU TC O ##I21% 0.1 mol/L e %,
GRNX, EM, CXM, PCG, TMP B & U CDTR D %1t
IIZIBBE R KR EMH L7z SPUESH L b FIRFEIRE,
MM E R TAR U EiRE & Lz, 72, TMP
B LU SMX 1ZAH#ITH %728, Clinical and Laboratory
Standards Institute (CLSI) DR #ARMFIEICH L,
1:19 DB 2 5 X 9 IZRA L, PUREERE ML
726

4. PUEIGHEO R E %

JE X B S. pneumoniae 130 ¥k 12D W TR 1 =21k
FE—Y—x )V CHEL, WEL7ZPCG D MIC %312
PRSP, PISP B X OF penicillin-susceptible S. pneumoniae
(PSSP) I253 M L 720 IBBRE R 2 © O J5 K B AR %A
B SN2 HOEFBAON D072 EOBHT,
PCG OHIRIEEATAE T E o 72 11 FRIZD W T,
AR E Lz 72, BIMbF T ERS S S
FTZ BT S. pneumoniae 106 #k1Z2 > T CLST D #
PRABGED IS HE U C A REHUR B 133 2 PUIRIE 1 & S
T—HETRE L7zo BiREEEREHIZI3 5% Fll = I ARAHE M i
(HARISA F 57 2 MFSERT) & 1 Mueller-Hinton agar
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(MHA: Difco) %, J&SZMEMIERT HIZ1Z 5% g (H
KN A F 57 A N IR @ N cation-adjusted MHB
(CAMHB: CaCLAH B £ " MgCLER 2 Fh Z 1 25
pg/mL B L U125 ug/mL 2% % & 9 &M % Hw
720 35T T 18~20 IRp 5528 L 72 5% i 3 Bh A e i it i
I MHA b o # BR R 4 % 8 0 AR B AR T 0.5 McFar-
land #1124 () 1x10° CFU/mL) (28 L72e SN % BE
A PA T 10 F5 AR (9 1x 10" CFU/mL) LA&HE R
e L7z COWEE, FREGHBRZERER M2 5ul
ML, 35C T 20~21 REIRE 2814, BEBRIN O E 25580
LN WER/NEEE MIC & L7,

5. FFEHF Ol AL e

BRI T B X 5, DU ol Ak iz ko
Wit o 72,

PISP# & U°PRSP X, PCGOMIC2S = L & 1
0125~1pug/mL BX O 2ug/mL L EE L72Y K3EH
O i P 35 ¥ 13 CLSI {2 &5 %, LVFX : 28 ug/mL,
GFLX : 24 ug/mL, MFLX : 24 ug/mL, CXM : =2
pug/mL, EM: =1 ug/mL, AZM : =2 ug/mL,
TEL : 24 ug/mL, TC: =28 ug/mL, TMP/SMX : =
4/76 ng/mL & L72°. CDTR Dtk 3:#13 =05 ug/mL
& L7, LVFX, CXM BX U EM ittt w 2 ZhEh +
Ja Vidtkw, B-7 7 7 AR B LRI 2 74 N
PR E L7,

6. BB T AT

(1) #BlEdEE

N2 VR RERE (PRSP) 15T B3 ver.
20 (BABE) 2H», DTOBEFEIZHY, St
FTERRXNSHAAEN R CPBPE#ETB LN~ 0
I A FiHEEE T T 288 2175 72,

(2) $4% DNA Oil#

Bl BT R % 5% il - AR HE 1ML i MHA 12C 37C —
RS, au=—2 WL, oL LDTELLF Y
MR OBERERE 30 ul LIRE L7z COBREE—~
WA 75 —12T [60C 104, 94C 547] O#E T
B, % DNA & L7,

(3) PCRIvZAA~COHRHE

Fy MO T T4 <=3 v 7 A A~CDENZFNIZ
Tth DNA polymerase 20 U (10 units/uL % 2 uL), 10X
Reaction buffer (PCR buffer)50 uL B X UV H &8 #li K
348 uL MMz, PCR 3 v 7 A A~C B L 7z, &
WA T NFN 30 4L Fo4E L, PCR BUSIZHH L 72,
FBLPCR I v 7 A A~CliE, —20C LT CHEM®
L, 4 HEAPIZ PCR IBICi L7zo B, MHIRELC
3K ETHBL TR L 72,

(4) PCR &

$% MDNA2uL$ 2 %ZPCRI v 7 AA~COD %
Fa—7ZHMmE, [94C 158, 53C 158, 72C 15
BIx30%4 7 VOFETPCR S %21To720 %8, B

Trarbo—ne U ThHMEEER2uL 75 %PCR
IV 7 AA~COZRENIIIMA, FFED BTG 247 5 72,

(5) DNA o#th

PCR e O & IS F 2 — TICERKE H B E 10
uL ZRIMREE L7ze COREWIOuL % 3% 77—
AT VEXY ANV TERKKE ZA1To 72, KEIHE T,
)V % EtBr i (05 pg/mL) (2R L, BEBHMATHE
L7z, D%, TRANSILLUMINATOR TM-36 % Hw»
T DNA k@2 8lE8L L, GEHE L.

6) HHEOHE

N D) VIR 2 ERE (PRSP) 8 AR 1 H H a3E
ver20 (IR OREIN B L OBt 3~ u— v o PCR
B /Ny FEWK LT, FBn T8RO f % i
U7z HIEHHEIZR DNA 75 7 A v MIIEY o %
Mh, FHRIZOWTETO X HITHE L,

BERIKE T IytA ON Y FOHERR S 7RIS, T3k
Tdh b LHEL 720 PBP BIZFIZ2\WT pbpla, pbp2x,
pbp2b DN Y FHHERR S M 7kix, £ 21 PBPIA,
PBP2X, PBP2B OB LT IFAERITH 5Pk &
L. pbpla, pbp2x, pbp2b ®¥GUEH TR 5 7w #kiX
PBP1A, PBP2X, PBP2B O ZFNZFNDfEEEETIIE
BEFTHMENE L, 27854 FiikE@ETICD
WC, mefA, ermB DNV FHRHRIN-HRIE, Fhe
M mefA A5, ermBBIZFZ2AT S~ 10T 4 Niif
MR TH D EHE LS

7. BRIRENIR O FHith

BRIRRN R B L OHEEOHERICOWTIE, Tablel i
7~ L 72 45 R BB CRRA X 7o B %l TRA I L
726

IL & ES

1. PRSP B X U PISP 45 Bt #H B

GRNX DK RE T, GRNX 2335 X N7 HEFI 5 5 5
HE & LT 130 %D S. pneumoniae H3 78 & i, £ OWFR
& PRSP 27 #, PISP 34 #%, PSSP 58 %3 & UMid A~
11 ¥k Td o 72 (Table 2)o kT & O JERE D 75
HERR B, TR= 2 VRN SRR &2 SR & 3 5 Ik
FHEYIE 2 PR & L 728103 garenoxacin @ £ 111 A —
REERAR AR | Tl PRSP 9 #kd L UV PISP 16 #&, [HH %
R L L7213 garenoxacin DKL I AHA — 7
v I NX)VikBE | TlE PRSP 4 #£8 L OV PISP 1 #, < ofi
DGR 6 A B%TIX PRSP 14 #%B £ "PISP 17 % Td -
720 43 HE S M7z S. pneumoniae 4 T D PRSP B & O
PISP O/ #EBEEE X, 21 208% (27/130 #%) B L UF
26.2% (34/130 ¥k) TdH o 720 FIEHI D PRSP D5 HErREL
BLOGEEBEEE I, Midkds 17 #£(23.3%), 18PEFFR 2
BB A4% (129%), SR E LK 1HK
(16.7%), H SIHGER SRS SHED 5 #£ (250%) TH 1,
i 9¢ 3 & OVE B IREIGR FIRUERAE TR VWS T H - 72,
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Table 2. PRSP and PISP incidence

Number of isolates (The incidence %)
Secondary
. infection of Incidence
Organisms X . Acute Otorhinolaryngeal
Pneumonia chronic . . . (%)
. bronchitis infection
respiratory
disease
PRSP 17 (23.3) 4 (12.9) 1(16.7) 5 (25.0) 27 (20.8)
PISP 19 (26.0) 9 (29.0) 3 (50.0) 3 (15.0) 34 (26.2)
PSSP 30 (41.1) 14 (45.2) 2 (33.3) 12 (60.0) 58 (44.6)
Unknown 7 (9.6) 4 (12.9) 0 (0) 0 (0) 11 (8.5)
Total 73 (100) 31 (100) 6 (100) 20 (100) 130 (100)
Table 3. Susceptibility to various drugs
Drugs MIC range MICoo Number of resistant strains
(ug/mL) (#g/mL) (incidence %, N = 106)
GRNX 0.016-0.5 0125 0(0)
LVFX 05-16 2 3(2.8)
GFLX 0.125-8 0.5 2(19)
MFLX 0.0313—4 0.25 1 (0.9)
PCG 0.008—4 2 23 (21.7)
CXM 0.031-32 8 47 (44.3)
EM 0.0313—>128 >128 84 (79.2)
AZM 0.031->128 >128 81 (76.4)
TEL 0.008—1 0.25 0 (0)
TC 0.125—128 64 85 (80.2)
ST 0.125-8 2 10 (9.4)
Resistant strains against = 2 drugs excluding PCG 83 (78.3)
Resistant strains against f-lactam + quinolone 1(0.9)
Resistant strains against f-lactam + macrolide 43 (40.6)
Resistant strains against f-lactam + macrolide + quinolone 1(0.9)

2. KRN IE D K2

PURIE 1 %2 TR 2 L 72 106 #k @ S. pneumoniae (2% §
5 EFEPLH FIZ R 5 MIC range, MICo B & OV Hi
D5 BN % Table 3 127K L 720

GRNX @ MICy & 0125 ug/mL T v, Ml L7zHiw
O, TR IMPLETEEZ R L7z, GRNX IZx9 5
MHERIZA S N o728, T aFx ) a s RIuH e
@ LVFX, GFLX B X O MFLX (23 % i 14 i o 45~k
BWEEIX, ZNFN28% (3/106 #k), 1.9% (2/106 #&) B
XT°09% (1/106 ¥%) TH o720 B-F 7 ¥ LA RPLHHED
CXM, ¥7u74 FRPWED EM B L AZM (39
A PER O S BESEE1X, FNFN443% (47/106 k%),
79.2% (84/106 #k) B £ 18 76.4% (81/106 ¥k) TH - 72,
%72, TEL, TC 3 X OF ST (29 5 M1 1 o 40l 4 18
X, FNEN0% (0/106 BR), 80.2% (85/106 %) B L O°
9.4% (10/106 ¥k) TH o720 512, 2FHH D EOPIE
SNt 3 2 & Al il 2 2R 04 O 43 BESE L 1 78.3% (83/
106 %) TH VY, 209 B -7 % ARIHHEL~ s 0
T A FRILHED 2 FHNCHEE A3 5 WO 5B X
406% (43/106 &) T, B-F 27 ¥ L RPiHIE L TVt 1

e

F/urRYREB L7074 FRIURHED 3 HHA
ZIEE A S 5 WO EEHEEL 09% (1/106 #k) TH o
72

3. PBP#IZTERBL I~ 0 F 4 Nt T#

Hr

GRNX DFfRAEB T M 2 N7z 3 XTH PRSP B &
O'PISP 72 % ® PBP A F AR B I U~ 27 1 I 4 Fiif
PEBEIRF DN R % Table 4 (R L7z, PBP {5 T2
BIENTIZ BT, pbpla+ pbp2x + pbp2b 22 5 DRAFE D
54.2% (39/72#k) Lidb % holz. =217 A Fiifthit
{ZTENTIZ BT, ermB BAR T DD 45.8% (33/72
W) twbLroi.

PBP jit {5 {2 5% & A EZVE L OBk % Table 512
MU7ze B=7 27 % 2RPURHE CDTR KT B i1 o
FEIE, pbp2x ZRRE K 27% (3/11 ¥F), pbpla+pbp
2x 2 F AR bR 83% (10/12 %K), pbpla+ pbp2x+pbp2b
LR 8% (33/39%k) TH Y, AR TAERE
DI 2206w, PER OF G B L O MICw O _EA-2°
HoNTze =7 0T 4 FifPEBEET & 3 K20 Bk
TId, mefA 7213 ermB BAZF12 X 5 EM ifER OF&
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Table 4. PBP gene mutation and classification of macrolide-resistant genes

PRSP and PISP (N = 72)

PBP gene mutation analysis

Macrolide-resistant gene analysis

. Number of . . Number of
PBP gene mutation . Macrolide-resistant gene .
isolates (%) isolates (%)

Normal 0 (0) None 7(9.7)
pbpla 0 (0) mefA 29 (40.3)
pbp2x 11 (15.3) ermB 33 (45.8)
pbp2b 3(4.2) mefA + ermB 3(4.2)
pbpla + pbp2x 12 (16.7)
pbpla + pbp2b 0 (0)
pbp2x + pbp2b 7(9.7)
pbpla + pbp2x + pbp2b 39 (54.2)

Table 5. Relationship between PBP gene mutation in S. pneumoniae and susceptibility to drugs

Number Number of
PBP gene MIC range MICoso .
mutation of Drug (ug/mL) (ug/mL) resistant
isolates isolates

GRNX <0.06-0.125 =<0.06 0

LVFX 1-2 2 0

pbp2x 11 EM =0.06—>128 >128 7
TEL =0.06—0.5 0.5 0

CDTR 0.125-0.5 0.5 3

GRNX <0.06 — 0

LVFX 1 — 0

pbp2b 3 EM 1-> 128 — 3
TEL =0.06—0.125 — 0

CDTR =0.06 - 0

GRNX =0.06 =0.06 0

LVFX 05-1 1 0

pbpla + pbp2x 12 EM <0.06—>128 >128 11
TEL =0.06—0.125 0.125 0

CDTR 0251 1 10

GRNX =0.06—0.5 — 0

LVFX 0.5-8 — 1

pbp2x + pbp2b 7 EM 0.125->128 — 6
TEL =0.06—0.25 — 0

CDTR 0.125-0.5 — 2

GRNX =0.06 =0.06 0

phpla + php2x LVFX 0.5-2 1 0
39 EM =0.06—>128 >128 38

+ pbp2b

TEL =0.06—1 0.25 0

CDTR 0.125-2 4 33

(£100% Td b, $F1Z ermB AR T IR R T D MICy
&>128 ug/mL & Hfti%z " L7 (Table6), F7z, TEL
TRIIERIZ A DN 25 72h%, mefA % 721% ermB #1%
FRART MIC O EAMIA A 5N 72 GRNX 1E, 2h
5DOBIZTFEARMBCTIZH LT MIC D EF7AD
Ndoiz,

BIZTHRN 2177272095 %5, CDTRB LU~ 7~
T 7 A FRICHE I ST T H 5 £ #2263k 5 1% 44
b, D95 % pbpla+pbp2x +pbp2b DZEFARA FRIZ
R2HE LD, TRTOKIE mefA £ 7213 ermB BIZF O
WP DOI 7074 FifEEETFE2H L Twiz. £ 72,

F 0 ViR O 1R pbp2x + pbp2b D 225 & ermB
DT PEEIE T2 A LTz,

4. Wi BRE RASE 0§ B BRR AR

T 12 P % R T TR R (263 % GRNX. D [ B 19 45 ) 6
B X OEN T O JE 2 FEHEBIZR L7z (Table 7)o
Jili Bk B R E (233 5 GRNX o [ R 9 A #3513 4k
T 96.2% (102/106 1) TH Y, F 7z, Wi R EGEIC
B W OWEEIZ 100% (104/104 ¥k) TH - 72 PR
S P DTk I 98 BR T I GSHE L2537 5 GRNX DA &)1,
0 YitEwT3/361, B-F 2 ¥ AMTER T 93.6%
(44/47 B1), ~27 a5 4 FiittE# < 964% (81/84 1) T
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Table 6. Relationship between macrolide-resistant genes in S. pneumoniae and susceptibility to drugs

. Number Number of
Macrolide- MIC range MICoo .
resistant gene of Drug (#g/mL) (ug/mL) resistant
isolates isolates

GRNX =0.06—0.125 — 0
LVFX 05-2 - 0

None 7 EM =0.06—0.125 — 0
TEL =0.06 - 0
CDTR 0.125-1 - 4
GRNX = 0.06 =0.06 0
LVFX 05-2 1 0

mefA 29 EM 1-8 8 29
TEL =0.06—0.5 0.125 0
CDTR =0.06—2 1 25
GRNX <0.06-0.5 <0.06 0
LVFX 05-8 1

ermB 33 EM 2->128 >128 33
TEL =0.06—1 0.25 0
CDTR =0.06—1 1 17
GRNX <0.06 — 0
LVFX 05-1 — 0

mefA + ermB 3 EM >128 — 3
TEL 0.125-0.5 — 0
CDTR 0.125-2 — 2

B olzo 2FAILL EOBUR I T 5 % A% R 1% 83
BT, ZOHEREIZ 964% (80/83 B) & K HiPH iR P4 &
W LEBWEEEZRLTBY, -7 7 2 R7EL< s
I 4 FRIEOMFICMELZET 2HEISHT L TIEL9I3.0%
(40/43 %K) ThH o720 F72, SRIMTENGRIKRF K35
WIHREEIL 100% (81/81 %) TH -7z

m. £ £

BAOROZ VA aX ) oy RETHESEE, S kg
JEA BUREEIYEICH LTEHA SN TV, 2075
LRI T A2 PIREEIRSE SN TE T 500
T, I IS PR R GSIE B & OVH SR SIS R A
DFELZIFHE TH 5 S. pneumoniae DIEHITPEATK &
GEEE > TS, T2, AT, BRHAREOR
P OEELANNEHL7-200FEMEBIZT9%dD
Tl <, MPER < A SE DL O BRYE RS 5 1RED
HEE o TV,

GRNX &% At VE Il S ER N % 2 T 0P B GE B &
OVE S IR MR SR G O IR R B SR LTl B i
ZRL, 0, BENZRIE &S R R (Cmax
AUC) #ZFELTWwWAH Z EH5, LHIMPENMJERE 12
BIGEICH L CHE MRS NG, 22T, GRNX
DL HNH M SEER W 125§ 2 BRI EEli 2179 2 & 2 H
e LT, REDOEFKRRE TSNS, pneumoniae
ZJERE & 3 2 REB &2 A, SRR SR 15
HPRIGE 2 oPiEIE L KL, 7, GRNX OK
RN AT T REIZ OV TG L7z,

SN L7z GRNX #5-H B R R H & oH e 3 iz

Bli9€¥k B @ 9 © PRSP B & U PISP 2 S 7= &5
H132470% (61/130 %) THYH, HARIIBIFTER=)
i S. pneumoniae O 53 BESEE 40~60% " & 121X L
THolzo ¥/ 0 VHES. pneumoniae DIy HEBEEL, 4
M OHERTIE 28% (3/106 #k) TH 1, HFHH1~2% &
WE LTV BREY EIZIZFH L Th ol o, 70T
A FERB LT M54 70 Vit R o 55 i b
X, FhENT792% (84/106 k) B X 1880.2% (85/106
W) Th o723, MELYHHE L Twb~ a4 i
M S. pneumoniae O 53 HERAEE 77.9%, Inoue 5" AT L
"C\/‘Zo?‘ A 7)) Vi S. pneumoniae @ 43K EE
841% LIZIZM LR TH o7z ThHDZE LD, &
[, GRNX DR AR TH 5 172 S. preumoniae DT %
MOEEEE L, RHFEBGOFEREOT 2 KL T
2b0LBbhs,

S. pneumoniae \ZXf 35 7V A0 F /0 Y RILEHE L
GRNX O rii, LVFX, GFLX B X " MFLX (259
LI PER O EEEEE DS, Eh 2 28% (3/106 #%), 1.9%
(2/106 %) BLU09% (1/106 #%) TH5H—7F, GRNX
TRIFER AL N o722 L12H S (Table3)s
Jones 5 X SENTRY #— XA 5 ¥ 2T, 1999 4E 2 &
2003 4253 HE S L7z S, pneumoniae (23Xt % BURNIG T %
Biab L, 99X CToMll & ®H&KICKH L Tid GRNX,
LVFX, GFLX 5 X 0 MFLX v Fhd 1 ug/mL it
BET%% L EDIREF % MHIE L 72 2% ciprofloxacin
(CPFX) itk S. pneumoniae \2xf LT, 1 pg/mL OHEET
D 3 E M 1k % 1X GRNX 978%, LVFX 374%, GFLX
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Table 7.

Clinical response to resistant S. pneumoniae

Resistance

Clinical efficacy (%)

Bacterial eradication rate (%)

Quinolone-resistant

[-lactam-resistant

Macrolide-resistant
Tetracycline-resistant
Sulfamethoxazole-trimethoprim-resistant
Multidrug-resistant

[-lactam and macrolide-resistant

3/3 3/3
93.6 (44/47) 100 (47/47)
96.4 (81/84) 100 (82/82)
95.3 (81/85) 100 (83/83)
90.0 (9/10) 100 (10/10)
96.4 (80/83) 100 (81/81)

93.0 (40/43)

100 (43/43)

All . pneumoniae

96.2 (102/106)

100 (104/104)

76.1% B LU MFLX 80.7% T& 0, GRNX 2% b B\l
IEFRLBOPIREEEZ R L2 2E LT3 (15th
European Congress of Clinical Microbiology and Infec-
tious Disease. Copenhagen 2005)

GRNX iF HA LS ECRIKRIIICEHR B2 1T TH
0, LIS CoEEINAE S 7 PISP B X UF PRSP @ PBP
HETERLZ SN0 T4 Niiftk@E s T O %17
Wit Sy — » OFLEIZOWTHRET L7720 HARDEKRR
Br2r 550 HE S 7z PBP AR AR OB, pbpla+
pbp2x +pbp2b Z254T 54.2% (39/72 k) LIk b % <, Kkw
T pbpla+pbp2x ZEFH16.7% (12/72 %K), pbp2x Z5H
153% (11/72 %K), pbp2x + pbp2b ZE57559.7% (7/72 ¥)
B XU php2b % Bt 4.2% (3/72 k) T - 72 (Table 4).
UL, EARS DA pbpla + pbp2x + pbp2b 225 33.3%, pbp
la+pbp2x 72 5 62%, pbp2x %2 5% 284 %, pbp2x + pbp2b
ST 22.2% 3 & U pbpob 255 12% & W LTV 2 B
EBBURENLTW, v 27854 Fifth#EEIco
WTlE, 4H® GRNX OIFRABRTIE ermB BIZTIRE
PROBPBEDS 458% L b % <, mefA 3B X U ermB +mefA
HIETOHEIZZENEN403% B LU 42% TH - 72
(Table4)o I I 591 ermB, mefA B X U ermB +mefA
BIZTHREROBHE L TN EN624%, 341% B LT
29% LMELTHEY, ermB BIETOEHAFIETRL -
TWizhs, BBLRBEML S - 72

—7J5, HHETHEE S Nz GRNX OFRRETIE s h
72 PRSP B X O°PISP @ 54 #RIZ B\ T, PBP #I5T-iZ
pbpla+pbp2x + pbp2b ZZFH3889% (48/54 #k) Lk db%
<, HAROHE 542% (39/72 %) L D EHVWEETH -7
P, ko777 s A VFEULTw, v 7uI 4 F
T PEEAR T2V T, mefA BIETFIRAHRATH A 40.3%
(29/72 %) B £ UL 40.7% (22/54 #k), ermB & fn T4
BB HA 458% (33/72#k) B & O4FE 148% (8/54
¥R) T erm B AR TFIRAEROEI G HAR TR - 7225, W
HIHTOME Y — VTP L Twiee DLk, HAB X
UM EDJRFERF O PBP EIZ TR, ~ 7174 Fiiffk#
{2735 — > & GRNX (239 % B D A 21 b H B
LTWw3Z &S, GRNX 04 ETORER AR & 0
AROFRRBEREZ LT 5 2 L5 ReTH L L Ebh

720

% R PERG S BRI 12 & 2 ESE IS K 3% GRNX O F
®EB LW REER, FhEh 964% (80/83 #) B X
°100% (81/81#k) T ) Lhk7e & 4 7 ORI L
THEWRIARERL,

A B ORRAR B R Tld, GRNX (XK 75 BERL 23k
W0 L CHRWBIETEE R R L, IR T & SRR
HEROF RS S, GRNX DI PERi BRI 25780 5 §°%
B 7 A TOMEKE IS LTH RIF 2R EE R~ L
Twize F7z, R Tk S L7z S. pneumoniae @
MICw fifi1Z 0125 ug/mL TH Y, GRNX D&EHMAHE
TNk U 72 FEGAE BB 5-H5: D fAUCe2/MICo 1 244 & 72
0, GRNX OFMEDIBIETDH % fAUC/MIC 50 % 1
%22 B> Tz, F72, S. pneumoniae \ZXF3 % mu-
tant prevention concentration (MPC) i% 0.64~1 ug/mL
Td Y (Blondeau 5 : 15th European Congress of Clini-
cal Microbiology and Infectious Disease. Copenhagen
2005), HRRERERCTF S 7z MICy 0.125 ug/mL @ 51~
BOFETHAHZ L, GRNX DR I HRAERICH T % 400
mg RGO MmEER b7 7RED 192 ug/mL T
MPC ® 19~30fTH 5 Z & H 5, GRNX 1Zfih % FE
LS/ EpsiiifEsinsg,

RNl %8B H AT A N 5 4 2 T S. preumoniae |2
X BBEENEFEDLNLLAIIL, LAES N —=F /0 R
PUREAHEIR SN TS 7 GRNX I, fERD L A F b
V=% 0 R IEIZIAS. pneumoniae |2 $ % HT
WIEEASR <, HRHEOFEETH 5 AUC/MIC b K &
<, F72, EEFELIWZENFHLNE RS T,

VL E, GRNX (ZZ Rtk S BRI 1S & 2 W0 &G
B X OH SRR EBURGSE 0 LT h WA R Z R
LTwZersd, FRHRERNLELZDZ2DDEHRFS
ns,

#Ow

GRNX {BBROERICEE L, T 727202 iik ok
BRI RIM O TTICRH 2L E T

X ik
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Clinical response of garenoxacin against respiratory tract infection and otorhinolaryn-
gological infection caused by multidrug-resistant Streptococcus pneumoniae

Shigeru Kohno", Hiroyuki Kobayashi”, Shunkichi Baba” and Masahiro Takahata”

Y Division of Molecular and Clinical Microbiology, Department of Molecular Microbiology and Immunology, Nagasaki
University Graduate School of Biomedical Sciences, 1-7-1 Sakamoto, Nagasaki, Japan

? Kyorin University School of Medicine

¥ Nagoya City University Medical School

¥ Research Laboratories, Toyama Chemical Co., Ltd.

Subjects with infection caused by Streptococcus pneumoniae were chosen from eight studies of garenoxacin
mesilate hydrate(GRNX), a novel oral des-fluoroquinolone, for treatment against respiratory tract infection
and otorhinolaryngological infection. Susceptibility to antimicrobial agents, gene analysis of penicillin bind-
ing protein(PBP) mutation and macrolide-resistant genes, and clinical response against multidrug-resistant
S. pneumoniae were evaluated for subjects. In 130 S. pneumoniae isolates as causative organisms from subjects
treated by GRNX, the incidence of penicillin-resistant S. pneumoniae(PRSP) and penicillin-intermediate resis-
tant S. pneumoniae(PISP) were 20.8% (27/130) and 26.2% (34/130). 106 S. pneumoniae susceptibility tests were
redone to examine the degree of resistance to antimicrobial agents. MICs values of antimicrobial agents
against 106 S. pneumoniae were 0.125 u g/mL for GRNX, 2 ug/mL for levofloxacin, 0.5 ug/mL for gatifloxacin,
0.25 p g/mL for moxifloxacin, 8 ug/mL for cefuroxime, >128 ug/mL for erythromycin, >128 ug/mL for
azithromyecin, 0.25 p g/mL for telithromycin, 64 ug/mL for tetracycline and 2 ug/mL for sulfamethoxazole-
trimethoprim(ST). Among these antimicrobial agents, GRNX showed the strongest activity. In 106 S. pneu-
moniae isolates, 2.8% (3/106) were quinolone-resistant, 44.3% (47/106) were B-lactam-resistant, 79.2% (84/
106) were macrolide-resistant, 80.2% (85/106) were tetracycline-resistant, 9.4% (10,/106) were ST resistant,
and 78.3% (83/106) were multidrug-resistant. In the 72 isolates of PRSP and PISP isolated from all clinical
studies in spite of GRNX treatment/notreatment, pbpla + pbp2x + pbp2b mutation (39/72) regarding PBP and
ermB presence (33/72) regarding the macrolide-resistant gene were observed most frequently. Against infec-
tions caused by multidrug-resistant S. pneumoniae, GRNX showed good clinical response as 96.4% (80/83) for
clinical efficacy and 100% (81/81) for bacterial eradication.



