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(NFLX), ofloxacin (OFLX), ciprofloxacin (CPFX) O MIC % K £ # £ 12 THlE L 77,
Methicillin-sensitive Staphylococcus aureus (MSSA), methicillin-resistant S. aureus (MRSA),
Staphylococcus epidermidis, Enterococcus faecalisiZ 313 % AF|DMICqoo i )IEIZ 1.56, 6.25, 1.56,
125ug/mlTH Y, WTFNLMIFI L VERL T2, 75 ARMARE I3 L TIENFLX, OFLX &
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Balofloxacin (BLFX, FA% % 5Q-35) 3 A HEKRK &
HTEREIN/FHLOROBX /U RIMEETH 5,
KA Staphylococcus aureus, Streptococcus prewmoniae® &
C7 7 LBHERELS, 7T ABRMARR T TIRILVILE
AR PNVEBEBNTHEHEEX AL TV EY, 244K
BITHEMEVWZ E2 D56, /70 RHECTHEL
RAFHEDRIERADN L vE SN, REBEEE & 4L
WIS D BRGE (2 L TILERER L L COREMME, &
EUPHFEINR TV B,
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N ORRET & R BBAE (X B BRIRBY B B OET 2 17
212DTHET 5,

1. &
1. EABEAYRRET
LHERFORBHE OGRS BER220%K, T4bb,

methicillin-sensitive S. aureus (MSSA) 19%k, methicillin-
aureus (MRSA) 19 %k,  Staphylococcus
epidermidis 18k, Enterococcus faecalis 254k, Escherichia
coli 30%k, Citrobacter freundii 19%k, Klebsiella pneumo-
niae 25%k, Enterobacter cloacae 21¥k, Serratia marcescens
19%k, Pseudomonas aeruginosa 25812 DWT, ARFIB L
USAFBREE & L Tnorfloxacin (NFLX, Z5#KR51%2), ofloxacin
(OFLX, #—%38), ciprofloxacin (CPFX, /N4 T )L 3 5)
DE/PNFEEHIEEE MIC) 2 BIE L, Z0OHEH % ek
AT L7z MICOBIE I B AL EREFSEEFE IR
W, FERFEARIZIE Mueller Hinton I agar (BBL) % F\»,
R EIZ10°CFU/ml & L7z,

2. . ERRAVIRET

19924F1A L V1992108 ¥ TR K¥MHIEFKk
BLUBIR+FRRWIREF % %32 LR E L 2

resistant S.
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MrEn-NREBEEDH b, FRBSMORENSBEON
2IBNAR x5 L, Aot ZalriRaT L7z,

BGEB LRSS HFIE, SHEMEERKLIITLT
IIARAI100mgd L < 13200mg% 1 B 2[BI3 A/, #HWHMR
BEECYLSE (23T L T2 100mg, 200mgd L < 13300mg#%k 1
H2E, 58b LLIE7HEBOHS L LT,

BRRZNF I, $HBEIZ L 2HE, B L CUTIER R
FEVIZEF L ERMII LTI NICfE» - HE R AT
Bolz, Tz, BMEMEBIER LBERREBEOLEZ K
L7,

I. # ®

1. EEBERORRET

FREGEI K O B HARIZH 5 A H B L UHBEOMICY
Table LiZ/R L72e 77 LREMEERE IZ B\ TIEMSSAIZ
319 B AH DOMICs0130.1 48/ ml, MICgoid 1.56g/ml & 4
BE L DENR TV /2, MRSAIZX L TIEMICIZ0.2745
12.5ug/mlZ 53 L, MICsotd 3.134g/ml, MICq0i26.25
pg/mlEFTRBIE L D FEN T /2, S epidermidisiZxt$ 5
B S S/ TMICH3.13,g/mILL T Th ) 1 lBE LY
BENT Wz, KRIDE. faecalisiZ T HHE T b MICsid

Table 1. Susceptibility of clinical isolates to balofloxacin and other new quinolones

Test strain Antimicrobial agent MIC Gghm)
(no. of isolates) g range 50% 90%
Methicillin-sensitive balofloxacin =0.05~1.56 0.10 1.56
S. aureus (19) norfloxacin 0.10~ >100 1.56 100
ofloxacin 0.20~25 0.39 25
ciprofloxacin =0.05~50 0.39 25

Methicillin-resistant balofloxacin 0.20~12.5 3.13 6.25

S. aureus (19) norfloxacin 6.25~ >100 >100 >100
ofloxacin 0.39~100 12.5 100
ciprofloxacin 1.56 ~ >100 50 >100

S. epidermidis (18) balofloxacin =0.05~3.13 0.39 1.56
norfloxacin 0.39~>100 12.5 >100
ofloxacin 0.20~100 3.13 50
ciprofloxacin 0.10~50 1.56 50

E. faecalis (25) balofloxacin 0.39~25 0.78 12.5
norfloxacin 1.56 ~ >100 3.13 100
ofloxacin 1.56 ~100 3.13 50
ciprofloxacin 0.39~100 0.78 50

E. coli (30) balofloxacin =0.05~50 0.20 0.78
norfloxacin =0.05~50 0.10 0.20
ofloxacin =0.05~50 0.10 0.78
ciprofloxacin =0.05~25 =0.05 =0.05

C. freundit (19) balofloxacin 0.20~ >100 12.5 100
norfloxacin =0.05~>100 12.5 >100
ofloxacin 0.10~ >100 50 100
ciprofloxacin =0.05~100 3.13 50

K. pneumoniae (25) balofloxacin 0.10~>100 0.39 50
norfloxacin =0.05~>100 0.20 50
ofloxacin 0.10~ >100 0.20 50
ciprofloxacin =0.05~25 =0.05 12.5

E. cloacae (21) balofloxacin 0.10~ >100 0.39 25
norfloxacin =0.05~>100 0.20 100
ofloxacin =0.05~>100 0.20 25
ciprofloxacin =0.05~100 =0.05 25

S. marcescens (19) balofloxacin 0.78~ >100 12.5 >100
norfloxacin 0.20~ >100 12.5 >100
ofloxacin 0.39~100 6.25 100
ciprofloxacin 0.10~50 3.13 25

P. aeruginosa (25) balofloxacin 3.13~>100 6.25 >100
norfloxacin 0.78 ~ >100 3.13 >100
ofloxacin 0.78 ~ >100 12.5 >100
ciprofloxacin 0.10~ >100 0.78 100

Inoculum size 105 CFU/ml
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0.78ug/ml, MICg0!312.5ug/ml EXFFBE X D ER T2,

—F, I LEHEE T, E coli C freundii, K.
pmeumoniae, E. cloacae, S. marcescens\Zx$ 4 % MICsq (3 JIE
120.2, 12.5, 0.39, 0.39, 12.54g/ml, MICoo!{dIEIZ0.78,
100, 50, 25, >100ug/mlT, ¥ 1 HNFLX, OFLX
LEEREIREE T, CPFX & V4o T\vi/z, P. aeruginosa
23t L CIEMIC50136.25ug/ml, MICgotd100ug/mlLh £ T
HY, CPFX, NFLXIZRCHUETH o 72,

2. ERARAVRREYS

BRRZIR S S BALERERE 2 T, 26118V TEIK,

MIHEIR, BBRE DICHEEL, HLEIZL L HE, UTIE
WEFMEE L BHEE LIZERTH > 72 (Table 2~
4),

MR RRRGYE Tld, RS aIHEES, 5 HETE

D2 F 7217 BV TUTIERNER A (2 & 5 ¥
ENHEETH o7, 9 BLI3FEIIH L TTHER, BK

ELIZHEELL, BN TH o7z, TOM, HHLGI,
MBI TH Y, BEAHETIZ82.4% TH -7z (Table 5,
6), AMEIZ L AHEIX, 17 TITbh, Exh1241,
B2, RLRB/MIB), EH22HITH 72, HEFH T

Table 2. Clinical summary of acute uncomplicated cystitis (AUC) treated with balofloxacin

No Age Diagnosis Treatment Symptoms* | Pyuria® Bacteriuria* Evaluation** Side effects
" Sex dose x times route days species  |count [MIC*| UTI Dr. |and remarks
24 + + E. coli 107 | 0.78 eosinophil
1 F AUC |[100 mgx2 p.o. 3 — — NG — — excellent |excellent 5 8-10.9
69 + + |S. agalactiae| 107 | 0.20
2 AUC 100 mgx2 p.o. 3 excellent | excellent —
F - - NG — —
69 + + E. coli 107 | 0.10
3 AUC 100 mgx2 p.o. 3 excellent | excellent —
F - - NG _ —
2 + + E. coli 105 | 0.10
4 AUC 200 mgx2 p.o. 3 excellent | excellent —
F - - NG — —
p.o.:peros NG: no growth # MIC: ug/ml, inoculum size 106 CFU/ml
« before treatment ., UTI: criteria proposed by the Japanese UTI Committee
e e Dr.: doctor’s evaluation
after treatment
Table 3. Overall clinical efficacy of balofloxacin in acute uncomplicated cystitis
Pain on micturition Resolved Improved Persisted Effect on
Pyuria cleared |decreased [unchanged |cleared|decreased [unchanged |cleared|decreased [unchanged| bacteriuria
eliminated 4
. . | decreased
Bacteriurial (replaced)
unchanged
Effect on pain 4 .
on micturition Patient total
4
Effect on pyuria 4
@ Excellent 4

[ ] Moderate

Overall efficacy rate

4/4
—
Table 4. Bacteriological response to balofloxacin in acute uncomplicated cystitis
Isolates No. of strains Eradicated Persisted*
S. agalactiae 1 1
E. coli 3
Total 4

* regardless of bacterial count
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Table 5. Clinical summary of complicated UTI cases treated with balofloxacin

c Diagnosis c I Treatment Bacteriuria* Evaluation**

ase atheter : i
Age|Sex|  underlyin d duration | Pyuria* , Side effects

no. g route) | grous ose uration o .

conditon (route) |group (mg x times/day) route | gare) species count [MIC#| UTI Dr
CCcC + S. epidermidis | 10 | 1.56

1 (27| F |———| - |G4 100x 2 po.| 5 —— [excellent |excellent| —
neurogenic bladder - NG - | -

cccC + E. coli 107 | 0.10

2 |65|F|[————————| - G4 100x 2 p.o. 5 —— | excellent | excellent -
neurogenic bladder - NG - | -

3 e | CCcC c + E. coli 107 | 0.78 " I
—_— - -4 100x 2 .0. 5 —— |excellent |excellent -
neurogenic bladder X po - NG - | -

ccC + S. marcescens 107 | 3.13

4 |65|F |[———| - |G4 200x 2 po.| 5 —— |excellent |excellent| —
neurogenic bladder - NG - | =

5 18| M e G4 | 200x2 5 |— E- ol i llent | excellent

— 0. —— |—— | excellent | excellen! -
BPH X po - NG N
CcC + E. coli 107 | 0.20
6 [23|F |—mMm8 | - G4 200x 2 p.o. 5 —— |—— | excellent | excellent -
neurogenic bladder - NG - | -
ccC + | Corynebacterium sp. | 107 | 3.13
7118 M - G4 200x2 p.o. 5 —— |excellent |excellent| —
BPH - NG - | -
CcC + S. epidermidss | 107 | 0.05 Iymph
- pheyte
8 |65 M BPH - G4 200 x 2 p.o. 7 — NG —| excellent | excellent 39-19
CcCC + S. aureus 100 | 0.78
9 |62 | M - G4 200x2 po. | 7 —— |excellent |excellent| —
BPH - NG — | =
CCC + E. faecalis 108 | 0.39
107 |M — G4 200 x 2 p.o. 7 —— [excellent | excellent monocyte
BPH - NG - | - 5-0
cce ‘ . CNS 10° | 6.25 upper
11|77 |M - |G 200x2 po. | 7 Soecalis | 1125 | eycellent |excellent | abdominal
BPH - NG _ | = discomfort
CCP + P. mirabilis 10° | 1.56

2|40|F |l —| - G4 200x2 p.o. 7 —— | excellent | excellent -
rt. ureteral stone - NG - | -

13(63|F e G4 | 200x2 7 ' > epdermids | 10 078 I d
_— —_ X 0. _ —_
neurogenic bladder po - NG B I et | goo

nrar CCC 6 200x2 . + K. pneumoniae | 107 | 0.20 p y

_ X .0, e C— -
BPH p.o N NG — ~ moderate| goos

5 |7l ccc 64 200x2 . + E. cloacae 10° | 25 "
—_— - - x 0. —_— -
urethral stricture P + C. freundii 10° | 100 poor ar

ccC + P. rettgen 10 | 0.78

16|75 |F ivert - | G4 200x2 ol 7 ‘ T oor | poor -

blﬁgg;:l:ﬁ;ﬂ?m P + | F. meningosepticum | 10¢ |12.5 P P
ccC + P. aeruginosa 10° | 100

17|67 [M|—————| — | G4| 300x2 |po| 7 d D00 oor | poar | dsmmea
neurogenic bladder + P. aeruginosa | 10° | >100 eruption

18 | % |M cee 2002 7 i NG | —

- - X 0. P PR —
BPH po - NG —|— unknown
cce " E. faccium | 107 | 0.39 cold
1971 |M B - — gggi% p.0. 2 f —_— unknown | sweating
PH + NT - | - insomnia

CCC: chronic complicated cystitis

« before treatment

after treatment

NG: no growth  NT: not tested

BPH: benign prostatic hypertrophy

CCP: chronic complicated pyelonephritis

«x UTI: criteria proposed by the Japanese UTI Committee
Dr.: doctor’s evaluation

#MIC: pg/ml, inoculum size 105 CFU/ml
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BEAELDEABRTH 72720, ANEOHERZIZIE-
X Lo (Table 7)o 72, EHEOHEKRGENY
bizo &) Lidor, MEAFIMRETTIE, KAIDOMIC
$5100ug/mlLh b & EA o 72 P. aeruginosah Frim L, 72
C. frewndii, Flavobacterium meningosepticum %S H B L 72
(Table 8) o SN ODEKRIZIT HAKOMICIE, &4
100ug/ml, 12.54g/mlTdH o 72,

AENZ L A BMEMRIERII3FIICERE SN, AR
13 ERREARBEANLB, & - ANERALBY, DR R EE -
REPIFITH 72, TDH L, LEHAREITHESS
HEPORERLIAEETHY), FICLETELTIIR
BL7, &I - NIROEFNE, IREZBEFRE TEHITFHIE
BL, 2OBARIRE L2500, HEXPIE L TEIK
PR L 7z, MR EEE - EROESIZDWTIE, HFIRE
BIZTAMOZGETRIZEELZDDT, BEIERE

ThHY), MBELEL L b o7, BROESHETHIZ
RELA., BERPEETHY), EEHEIZLD AR
WEAEBEEDNTEREYZTITERL 2. L E3FID
BIERIZD VT, HYEIIAA L ORRREFRE “ £ 55
" LHBLT,
RENCLABEREBRSE & LCIE, FEEKES
(5.8%—10.9%), " ¥ /3ERiEA (39%—19%), HIKH
L (5%=0%) BEIFNREBE L, WTHOEELZRE
T3 <, BEERERREODREBERY « BRHHH5D
Lizew" L7z,
I % =

—a—¥% /0 RMEES LH SN THIOENZE
L7z LA, WBIAVITEANRS T L LENTHEND
BonZ b, HEBBITEI ENRTVWEZ L, REBY
BWZ E R EIIL ), BREEGEFICBVTHE 5 AL

Table 6. Overall clinical efficacy of balofloxacin in complicated UTI

- Pyuria Cleared Decreased Unchanged Effect‘ on
Bacteriuria bacteriuria
Eliminated [ 13 ] 1 14 (82.4%)
Decreased ( %
Replaced 2 2 (11.8%)
Unchanged 1 1( 5.9%)
Effect on pyuria 13 (76.5%) %) 4 (23.5%) P atient total
[ Excellent 13 (76.5%)
Overall efficacy rate

:l Moderate 1 ( 5.9%) 14/17 (82.4%)

l ] Poor (including failure) 3 (17.6%)

Table 7. Overall clinical efficacy of balofloxacin classified by the type of infection

Group (II)\L i;:grfltpi;iigtt:l) Excellent | Moderate | Poor eiﬁ?gggﬂte
group 1 (indwelling catheter)
group 2 (post-prostatectomy)
Moi?ﬁggg;gbial group 3 (upper UTI) 1 ( 5.9%) 1
group 4 (lower UTI) 15 (88.2%) 11 1 80.0%
sub total 16 (94.1%) 12 1 81.3%
_ group 5 (indwelling catheter)
Poilzfr:éctirg:ial group 6 (no indwelling catheter) 1 ( 5.9%) 1
sub total 1 ( 5.9%) 1
Total 17 (100%) 13 1 3 82.4%
niveling cateter | (0, AE | xcetent | Moerse | poor [ Ol
Yes
No 17 (100%) 13 1 82.4%
Total 17 (100%) 13 1 82.4%
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FE W oTWwA,

LA2L, B ELL-vEIERIZW29HY, #l
2, QXS LRBMBANRY + I LDILKETE S DIE
K, QHEE~Ox%, @BIIER, HFIILBBHBIE, &
AR EOX /0L RER A REIER OB,
2510, REBRIMEDHEEIIBLTIE, ORTIBEDS
ERRFPMEOR S 2 EERANEBETORAMPEIN
B, MAGHEOSIZIRNE, 7 J ABRMERE I LAY
BIZG5h o 7= 7 7 LBk, 70 & 2 IXMRSA, E. faeca-
lis7e S\ § AIUE DA S N oA, 7T LM
BE DR TIIP. aeruginosalZxT$ A HLHE A EHR S N7z
BERIAPLEEND,

FLYBROAX /70X RHUKETH HBLFXIE, 1L
{8158 |2 cyclopropyl 2 % B § 4 5 TIXBEF OCPFX & A4k
T 5D, THLEISE D piperidinEg ) 3L {2 methylaminoZE
%, T 7:8{F I Zmethoxy 2 B L T\ 5, & EMHEMER L,
BIEICL D) 7T AHERE I T BN O, %E
&) SRS I T 2 RERS SN,

REN OB, MR, 5 OHmE L Rk, FKAD
REBGGER RO ZLBHEMGE BVRE2L D, 774
PEHERE, 777 LARRMEREIH L TIRIEVWENRCEE %
RL7z0 827 T AREEERE I L TRET L 722 T
BREIZBOWTHEBEL VENMENEZRL, BIdROF
RO EDIT AR TH o7z 77 LEWEREIIE
L TIZ#EAANFLX, OFLX & 2 T, CPFXIZR CHE
HTHo72 CPFXIZH A EIEVZ, KTOIZENTIA
HTHY, REPEREHNTO~80% TH AL &, REN
DBITVEFTHLI NS, REBEGIEDEEIZ
B L CIEBER FARICRIEIL RS 2w D e Bbhl b,

S E MR I3 AR R DRET &, £EE
=t (5561) TH b &, ERTITT2.7%, REBREIZ100%
DENTBIETH 72, T DBRETHERIT4BIE V4
KTiddo77%, EREHTILITERTY,

MM PR B R G E W T A BRI 17 B 13 )
(76.5%) DENT, REFMEIIL24% L EDLOTEN
Tz, B, £EEF (1326) OREFREILT72.0%
THh, HAOEBIIHLIOBEEERETH 72, £
EEEOBMEIZ, FAOMEEE L RBL TY 7 ABKHT
HREOHEEEIL07% L BNbOD, 77 LEEE#ED
W EAR R, $EIZS. marcescens ((HRFE60.0%),
P. aeruginosa (F120.0%) 7% EDFHFEN B IL - 727, &
EEF TOREEDENETRCDIZIZDDEBbhR
5P, HWMMRBBREEORRKE L LTT 7 ABMIRE
DHEEHNER L TV AERIES, REIVBEFEICKL, 77
LIBMIRE ICENIENAF/T S L) D, BR
TEORIIRBENLEPEKDH B EIHTH b,

AENCEGRT AL BN BMEMNRIERIIE, 2EE
STI34.7% CEFE L KER LD o720, KIEETIE
236361 (13.0%) &\ ) LB EVWEHE TR 6,
ZDH b, EERARE AIRIEF O CREEIC-
BB EWER TH 5 A5, MREE - BRI HEIAZE
EREBbNS, ERPLETLLF—KIGIZLEAb0
LBEDLNLH, TNIZ1H600mge ) SHEDERFT
b, T/, THHOEGETRIIBELTVAI LD
5, AEKGFHORIERCTHAMReMEdH B, VTN
&, EOREEVPLELEZOLND,

DRy, RFIEFEOF /Oy RIMEFEICLLT,
77 LAEHEKE ST AIREA DL, »o T T LB

Table 8. Bacteriological response to balofloxacin in complicated UTI

Isolated organisms No. of strains

Eradicated Persisted*

S. aureus

S. epidermidis

CNS

E. faecalis
Corynebacterium sp.
E. coli

K. pneumoniae

E. cloacae

. mirabilis

. marcescens

e T S T T R JUR

P
P. rettgeri
S
P

. aeruginosa

3
1
2
1
4
1
1
1
1
1

0 1

Total 18

17 (94.4%) 1

* regardless of bacterial count
CNS: coagulase-negative Staphylococcus
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ot LTHIRLVIIE AN N T L2 BT HEATH 3) BAt#HEEF S R/AFEFHIERZ MIC) #lE

bo LA o T, BMMEEMILD & &0 HeBaEE S EHWETIZ D\ Ty Chemotherapy 29: 76 ~ 79,
DM RERIIE I L CHENHEIPF SN 1981
B, LHL, 4 DOBFITIIEHWERNRRERTH- 12 4) UTIFZE S (KFE KREUEFRK) @ UTIERNEHMA &
DT, BELZESGNFLEINS, (%3h%) » Chemotherapy 34: 408 ~441, 1986
X ik 5) FFA— ! E420 B RLEFEEF LS, HE
1) WWOE=: $420H KLFEELEFERE, HE ¥ YR 77 L ! Balofloxacin (Q-35), M. BRUX -
v R I L : Balofloxacin(Q-35), I. #LE /7, oA - AR - BRI, F8RE, 1994
12, 1994 6) ik B F2b0HFRtFEREFRER, FE
2) FGEF— | F420H KMLFHFEEFRIRER, HE L R L @ Balofloxacin (Q-35), VI. &4,
v VR T7 L L Balofloxacin (Q-35), V. — k& &, 1994

RERBR, WhResEl, 1BM, 1994

Antibacterial activities and clinical efficacy of balofloxacin
in urinary tract infections
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Okano, Yasuhisa [to, Akihiro Saito, Yoshihito Ban and Yukimichi Kawada
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40 Tsukasa-machi, Gifu 500, Japan

Shigehiko Ozeki” and Akihisa Takeda®*
Department of Urology, Takayama Red Cross Hospital
* Present: Department of Urology, Gifu University School of Medicine

*% Present: Department of Urology, Komaki Shimin Hospital

We studied the antimicrobial activity of balofloxacin (BLFX), a new fluoloquinolone antibiotic drug,
and its clinical usefulness in urinary tract infection (UTI).

1. The MICs of BLFX and control quinolones [norfloxacin (NFLX), ofloxacin (OFLX) and ciproflox-
acin (CPFX)] were measured using the plate dilution method against clinical isolates from the urinary
tract. The MICgos of BLFX against methicillin-sensitive Staphylococcus aureus, methicillin-resistant S.
aureus, Staphylococcus epidermidis and Enterococcus faecalis were 1.56, 6.25, 1.56 and 12.5 pg/ml,
respectively. These results were superior to all of the control drugs. Those against Enterobacteriaceae were
approximately equal to NFLX and OFLX and inferior to CPFX.

2. Four patients with acute uncomplicated cystitis were treated with 100 mg or 200 mg of BLFX
twice a day for 3 days, and 19 patients with complicated UTI were treated with 100 mg, 200 mg or 300
mg of BLFX twice a day for 5 or 7 days. The therapeutic efficacy was evaluated by the criteria proposed
by the Japanese UTI Committee. Of the 4 patients with acute uncomplicated cystitis, clinical efficacy was
excellent in all patients. Of the 17 patients with complicated UT]I, it was excellent in 13, moderate in 1 and
poor in 3 patients.

Side effects were observed in 3 patients. These were upper abdominal discomfort in 1 case, dyspnea
and eruption in 1 case and cold sweating and insomnia in 1 case. Also, laboratory adverse reactions were
observed in 3 patients.

Therefore, this study demonstrated that BLFX to be a useful quinolone in the treatment of UTI.



