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Balofloxacin D HLH A X 7 b Wi norfloxacin (NFLX), ofloxacin (OFLX) 8 & UFciprofloxacin
(CPFX) ML T, 77 4BHHE, 77 4BEEIES T CRAMBENZRLZ, BRIRD B
Staphylococcus aureus 208D 95 H 188k, 90% IEMIC 0.24g/mlLLF T, NFLX, OFLX, CPFX & b
B AR L7, Pseudomonas aeruginosa 208k131.56 ~25ug/mUI A LT, 12.5pg/mlil5
DAL NI,

b M IZ200mgHEEOIRE L2k & A, HiEAHMREEIZ2~ 3R M #%120.04~0.194g/ml
BATL,BIEKMEFEEN]IZ44~105%ThH o7 b MERBRA NI 5205/ #£ T, 3.31,
4.14pg/gl% 1), MERFEED2~3FEHITLZ,

FaRiaERIE, BRBRA (3), ZHIRE(12), BRIRARZAK (4), ERERIRIE (1), REXK(), BUME
%(1), AE%4), AEEE () D348 THRET S 7z, AFI1H200mg F 7213400mgH2 %,
2~14BEREOKS L2 A, BRMFIIEDTH, Bxh226], LLBHMBT, £K0F
MEIX85.3% THh o 72o #CHKMIL, S. aureus, Staphylococcus epidermidis, a-haemolytic streptoco-
ccus, Pseudomonas cepacia, Klebsiella oxytoca’s &N BE XN, HHEEII8L1I% TH o7,

BIWERIZ161(2.9%) (2B EIR R L TR 2 7285, HEETHRERL:,
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Balofloxacin (BLFX) i3 41 RN S TRE S L
—a—¥% /0 RERMEBEETH L, RENI T T L%
W, 77 LBMEB L OAEE I L TIRIL W ILE A
~7 MVEHL, & IIMRSA, MRKE, 7537,
YA ATFTATHREIALTT CNIRE N EZ R,
BOFEGIZE DRI BAFT, KBTS AHER
EMDOH L EOFREFLTVEY,

RENOIREGAE XS T B ERIRICH D 72012, R 2
SN ERREIE 21T 272D T, FOBKERET S,

I. £ B 5 &

1. HiHEA~XZ bV

HERFERIIATTHREOMEN %, BARLFEEE
SRR L CTHIRRIEETMICE flE L7,

2. R BERE RO FERIBRZ

ARECLE BB X V) 238 L 72 Staphylococcus aureus 20k
B & U Pseudomonas aeruginosa 20812534 5 A DI HE
N%, BIRCREBEDOHETHREE L,

3. b MEARAT

ARABEMIFAEOBON-EAANEEE, M
BLFX200mg# 1B AMAR & &, MERIL 72BiE KB &
I 4% o D B B % HPLCIC & D lIE L7z FARRICE
FAERE & ) TAE 21 L, RARIRAREE 2 BIE L7,

4. BRIRIGER

FRAETA DS FER6EIA T TICHBRFEFBIR
B OKESARRIRE, BALKFEFMRE, HiEREE
FEIRF B L CBERRRA 22 L, AEOXLONL
IR AE BE38F A AT & L7, EFIIIRIRAIR, &
KRB 12, BRAARJc4), BRBRMREE 16, RIEKSH, &

*T951 HBEHEHEREL-757
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Ex1f, AEXAB, AEEELIFITH -7,

BLFX!Z, A#|1[E100mg* 7-13200mg% 1 H 2E&O
BELT, BRUMFLEZEHIIOVWTIRET L7,

MRHEIIEBREICL Y, RERFEFES D EHEY
¥BBLT, FX, A%, RRFER, BEX, HEAET
HE LT,

I. £ B K #

1. JEART bV

Table LIZRT EB Y TH 5,

Haemophilus aegyptius (4) 1.56ug/ml, Moraxella lacunata
(7) £0.10ug/ml, Streptococcus pneuwmoniae(8) 0.39 ~1.56
pg/ ml, Corynebacterium diphtheriae (4) <0.10 ~ 0.39 ug/
ml, Neisseria gonorrhoeae (1) <0.10 pg/ ml, Streptococcus
haemolyticus (2) <0.10, 0.39ug/ ml, Streptococcus viridans
(2)0.39ug/ml, S. aureus(4) =0.10~0.20ug/ml, P. aeru-
ginosa(2) 3.13, 6.25ug/ml, S. aureus 209P 0.10ug/ml T
Hot,

AFNLHEEC D norfloxacin (NFLX) ¥, ofloxacin (OFLX) ™,
ciprofloxacin (CPFX)® L U DIE A7 PV &R L
726 S. aureus, S. prnewmoniae, S. haemolyticus, S. viridans

oo —a—F /0 ELD)FT N MBELY

L, P aeruginosalZlIRRBELIHBETH o7,

2. ERIRSBETRRRDEAIRZE

1) S aureus(Table 2)

20Kk 184K (90%) 7 <0.2ug/mlIZ R R L 72,
0.39ug/ml, 1.56ug/mlZ ENEN1KDDH - 72, NFLXD
B & 1) 3EE, OFLX, CPFX & 0 2R ) & st
AR L7,

2) P aeruginosa(Table 3)

1.56 ~25ug/mHIBZ M5 2R L C, 12.54g/mlil
108k, 50%2H > THHEDIWUMNAH S NI, NFLX,
OFLX, CPFX & W R M@0 L T\ 7z,

3. k MNRIZBITHERAE)EE

(1) BIEKFHIT (Table 4)

ENEB MR E 3G (FH665% ~ 785%) DREIE KFig
FEld, x5 %208 A 5 205/ 234 T0.04~0.19g/mI T
Hotz, FEFIZHEIE S N7 MAEFIREI0.54~3.15ug/
ml T, FEiid 44~105%THh o7,

(2)  BEARARMREE (Table 5)

AL REE B E 2B (17/%, 18/%) 2B A5 200
HOBAARIRMIERE23.31, 4.14ug/gTh o 72, MIFHE
D2 ~3EDORITRETH 5 72,

Table 1. Antimicrobial spectrum
(ug/ml)
Organism No. of strains Balofloxacin Norfloxacin Ofloxacin Ciprofloxacin
H. aegyptius 4 1.56 1.56 0.78 ~1.56 1.56
M. lacunata 7 =0.10 =0.10 0.20~0.39 =0.10
S. pneumoniae 8 0.39~1.56 3.13~6.25 1.56 ~6.25 0.78~1.56
C. diphtheriae 4 =0.10~0.39 0.39 0.39 =0.10
N. gonorrhoeae 1 <0.10 <0.20 0.20 =0.10
S. haemolyticus 2 <0.10, 0.39 1.56, 3.13 0.39, 1.56 0.2 ,0.78
S. vindans 2 0.39 1.56, 3.13 0.78, 1.56 0.39, 1.56
S. aureus 4 =0.10~0.20 0.78~1.56 0.20~0.78 0.20~1.56
P. aeruginosa 2 3.13, 6.25 0.78, 1.56 1.56, 3.13 0.20, 0.39
S. aureus 209P 1 0.10 0.78 0.39 0.20
Table 2. Sensitivity distribution of Staphylococcus aureus
(20 strains)
MIC ug/ml =0.2 0.39 0.78 1.56 3.13 6.25 12.5
Balofloxacin (90.0) (5.10) (5'10)
Norfloxacin 250 60 6.0 5.0
Offoxacin 35.0) 0.0 150
Ciprofloxacin 10 1 2
(35.0) (50.0) (5.0) (10.0)

108 CFU/ml, ( )%
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4. FRIRBLHE

1) ERRZE

B i % Table 617K L7,

(1) BRBRAK

JFEBI1~ 3T, S. aureus, Staphylococcus epidermidis, a-
haemolytic streptococcus, Morganella morganii A FR H & 1
726 1[E100mg ¥ 7213200mgk L H2EARTELO T, 1
BliL2 B M5 CER, ftho261378 Hix5 L TLHIC
Z%, 1BUCHERMIER L,

(2) %kikE

FEBI4 ~15D12HBI TH B, REHTDEB 5 5 S.
epidermidis, S. aureusH R HE & N7z, 1 H200mg ¥ 721
400mg5r2 AR T5~9 B itz 5 L TExh4BI, A8BID
BWEMEZ LN,

(3) BRARAR &

EBI16~19D4BITS. epidermidis® EHRE T HERE

MR E N7, 1H200mgZ 7212400mg52T7 H AR
LT, &fFMAIER L,

(4) BRERMRES

FEFI 20D 1B TS. aureusH B S N7z, 1[EH100mg%x 1
H2EI#%5 LT, SHETERIEIHEBSNTAEYNTH-
720

(5) RER

JEBI21~28D8BITIT L A EWBEDEHIEESITH
o7z, HBRES W L VD, S. aureus, Klebsiella oxytoca,
Corynebacterium spp. %2 EDVBES N2, £AREKIZE B
REM®RE % RITL C, 1H200mg 400mg%2MART7~
148 RRE L7z, 2B0ICER), 4BIICERT, 260icik®
REMDOHAETH > 72,

(6) AMHEEXR

JiE B 29 @ 1 B T, coagulase-negative Staphylococcus
(CNS) et &7z, 1H200mg52, 6 MRS LTS

Table 3. Sensitivity distribution of Pseudomonas aeruginosa

(20 strains)
MIC pg/ml =0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50
Balofloxaci 1 2 5 10 2
alofioxacim ( 5.0 (10.0) (25.0) (50.0) (10.0)
. 5 8 4 3
Norfloxacin @5.0) | 40.0) | 0.0) | (5.0
. 11 6 3
Ofioxacin 5.00 | (30.00 | (15.0)
Ciprofloxacin 8 : 4
P (40.0) (40.0) (20.0)
108 CFU/ml, ( )%
Table 4. Aqueous humor and plasma levels of balofloxacin after oral dose of 200 mg in human
A D Samofing § Concentration
Case no. Sex (5)6 (rg; amp (h;g time Plasma Aqueous humor A/P ratio
(ug/ml) (ng/g)
1 F 70 200 2 0.54 0.04 0.074
2 M 77 200 2 1.68 0.10 0.060
3 F 71 200 2 2.57 0.19 0.074
4 F 78 200 2 2.08 0.11 0.053
5 M 66 200 2 1.93 NT —
6 F 76 200 2.25 3.15 0.14 0.044
7 F 67 200 2.25 2.06 0.13 0.063
8 F 70 200 2.38 1.43 0.15 0.105
Table 5. Clinical effect of balofloxacin
) ) Clinical effect
Diagnosis No. of cases Efficacy rate
excellent good poor unknown
Endometritis 8 5 1 2 5/6
Pyometra 1 1 1/1
Total 9 6 1 2 6/7
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Table 6. Clinical effect of balofloxacin

No. Age Sex Diagnosis Daily dose Duration Total Isolated organism (MIC: pg/m] Clinical Bacteriological ~ Side effect
(yr) (mg) (day) Before After effect effect

1 27 F  blepharitis 100 2 2 400 S. aureus (+) (=0.025] not tested good unknown none

2 65 F  blepharitis 00 2 7 1400 M. morganii (2+) [0.39] M. morganii (+) [0.39] good decreased none
S. epidermidss (2+) [0.10]
a-haemolytic streptococcus (2 +)

[0.78]
3 58 F  blepharitis 200 2 7 2800 P. acnes (+) [0.10] - excellent  eradicated none
4 3 F hordeolum 100 2 7 1400 S. epidermidis (3+) [0.10) not collectable good eradicated none
5 59 M  hordeolum 200 2 7 2800 S eprdermidis (3+) [0.10] not tested good unknown none
6 57 M hordeolum 200 2+1 9 2600 S. aureus (3+) [0.10] not collectable good eradicated none
S. epidermidis (3+) [0.20]
7 68 M hordeolum 00 2 7 1400 . epidermidis (+) [0.10) - good eradicated none
8 17 F  hordeolum 200 2 5 2000 S. aureus (3+) [0.05) - excellent  eradicated none
9 17 M hordeolum 100 2 7 1400 S epidermidis 2+) [0.10) not collectable good eradicated none
10 18 F  hordeolum 200 2 5 2000 S. aureus (3+) [0.05) — good eradicated none
S. epidermidis (3+) [£0.025)
E. faecalis (3+) [0.39]
11 17 M hordeolum 200 2 5 2000 S epidermidis 3+) (0.10) S. epidermudss (3+) excellent  persist none
12 30 M  hordeolum 200 2 5 2000 P. cepacia (3+) [6.25) P. cepacia (2+) [6.25) good decreased none
S. epidermidis (3+) (0.20)
13 15 F  hordeolum 2000 2 5 2000 S epidermidss (3+) [0.39] - good eradicated none
S. aureus (+) [0.20]
14 25 M hordeolum 100 2 7 1400 S eprdermidss (+) [0.20] S. epidermidss 2+) [0.10]  excellent  persist none
15 16 M  hordeolum 100 2 7 1400 S eprdermidis (2+) [0.20] - excellent  eradicated none
16 38 M  meibomitis 100 2 7 1400 - - good unknown none
17 26 F  meibomitis 200 2 7 2800 — — good unknown none
18 26 M  meibomitis 200 2 7 2800 Corynebacterium spp. (+) [0.39] - good eradicated none
19 72 M meibomitis 100 2 7 1400  S. eprdermidis (2+) (0.05) S. eptdermidis (2 +) [0.39] good decreased none
a-haemolytic streptococcus (2+) a-haemolytic streptococcus (3+)
[0.78] [1.56)
A. calcoaceticus (2 +) (0.10]
20 16 F lid abscess 100 2 8 1600 S. aureus (+) (0.10] — good eradicated none
21 76 F dacryocystiis 200 2 7 2800 - - fair unknown none
22 55 F dacryocystitis 200 2 14 5600 — — good unknown none
23 54 F dacryocystits 200 2 7 2800 — — excellent  unknown none
24 70 M dacryocystitis 100 2 7 1400 - - good unknown none
25 38 M dacryocystiis 100 2 7 1400  Corynebacterium spp. (3+) - good eradicated none
[0.05)
26 72 F dacryocystitis 200 2 7 2800 K. oxytoca (3+) (0.20] not collectable excellent  eradicated none
27 79 F dacryocystits 200 2 10 4000 S. aureus (3+) [6.25) S. aureus (3+) [6.25) good persist none
28 72 F dacryocystitis 200 2 7 2800  Corynebacterium spp. (3+) not tested fair unknown none
[1.56)
Bacillus sp. (2 +) [0.05]
29 8 F conjunctivitis 100 2 6 1200 CNS [NT] - fair eradicated  gastric fatigue
30 4 F  keratitis 200 2 5 2000 . epidermidss (3+) [0.05) - fair eradicated none
31 81 F  Kkeratitis 200 2 5 2000 CNS (3+)[0.05] - good eradicated none
E. faecalis (3+) (0.39)
32 65 F  keratitis 200 2 7 2800 E. faecalis (2+) [0.39] not collectable good eradicated none
3 37 M Keratitis 200 2 7 2800 P. cepacia (+) [3.13] not collectable good eradicated none
S. epidermidss (+) [0.10)
34 61 F comealulcer 200 2 5 2000 S. aureus (3+) [0.10] - fair eradicated none
a-haemolytic streptococcus (3+)
[0.78)

CNS: coagulase-negative staphylococci
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REHTH o7,

(7) MmER

JEFI30~33D4B TH 5, S. epidermidis, Enterococcus
faecalis, Pseudomonas cepacia’z E D338 S N7z, &F1I121
B1200mg#* 1 H2[E, 5~7HM%&S LT, 3BIIAHRD, 1
Bl R REMDHERTH - 72,

(8) MIEEE

FEBI34D 16T, BRI, WMiR% CHRIBUER & EFFM
o TARERICEVER YA LD, BETOES
Y £ 1) S. aureus, a-haemolytic streptococcush S HEH S N7z,
1[E200mg# 1 H2E MR S ¥ CSHMOES T, BME
FTRORRYEN A LD SN,

UE, @345EGIORELY —1ERRT A & Table 70 &
I B, EXNTHI, Bih226l, RRBFHSEIT, B
FR53% Th o7,

2) EIEH

160 (FEBI29, 80m%, &), 29%iZAhLdobN7, 1

H200mgAAR T, %5 2HZICEHBRNIREFX 2058
285 LT, FIEBERIIHEE L, A7 & ORES
HorbIMN L wEHE SN, RSB OBRREIL
MEFNCEBINT, WFNLBREEE AL Do/,

3) SEERBIMEFEIZNE (Table 8)

77 LPETEEKE T, S aureus 8RO HEIHKXIZ6/7,
S. epidermidis 154k TI1378.6% TH o720 7T LIGHHE
ERTIEBIABDHEERETH o712, 77 LERHELE
TIE3/5ORHERETH o 72,

ERTHEHOWEERIIITHRFIOKRT, BHEXRIIL11Y
TH-o7,

m = B

BLFXDRRAYIGA D 72D IZHET L TR S - s
BOREY, RO 2 —F /0 ELEBELTETFD
EEBEIZ TRV,

RENL T 7 LHHE, 77 AREEICIBLVITE AR
JRVE, DXVHRENERTY, REDOHREREHE

Table 7. Clinical effects of balofloxacin classified by diagnosis

Clinical effect )
Diagnosis No. of cases . Effective rate
excellent good fair poor (%)
Blepharitis 3 1 2 3/3
Hordeolum 12 4 8 12/12 (100)
Meibomitis 4 4 4/4
Lid abscess 1 1 1/1
Dacryocystitis 8 2 4 2 6/8
Conjunctivitis 1 1 0/1
Keratitis 4 3 1 3/4
Corneal ulcer 1 1 0/1
Total 34 7 22 5 0 29/34 (85.3)
(20.0%) (62.9%)

Table 8. Bacteriological response to balofloxacin

Bacteriological effect Lo
Eradication rate

Isolated organism No. of strains . ]
eradicated persisted decreased unknown ()

S. aureus 8 6 1 1 6/7

S. epidermidis 15 11 3 1 11/14 (78.6)
o-haemolytic streptococcus 3 2 1 2/3

CNS 2 2 2/2

E. faecalis 3 3 3/3
Bacillus spp. 1 1

P. acnes 1 1 1/1
Corynebacterium sp. 3 2 1 2/2
Sub-total 36 27 5 4 27/32 (84.4)
P. cepacia 2 1 1 1/2

K. oxytoca 1 1 1/1

M. morganii 1 1 0/1

A. calcoaceticus 1 1 11
Sub-total 5 3 3/5

Total 41 30 5 4 30/37 (81.1)

CNS: coagulase negative-staphylococci
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HIC T AIME N 2 RE L7724 SE, NFLX, OFLX, CPFX
LEMOMBEANRY PVERL, BRIRSEEDS. aureus
20D EZMEIT 184K, 90.0% 2 <0.2ug/mliZdH - T,
NFLX, OFLX, CPFX & ) &% M % /R L72o E7:P. aeru-
ginosa 20%k131.56 ~25ug/mUIREM A EA R L, S
O3 12.54g/mliZd - T, NFLX, OFLX3B £ 'CPFX X
NIEERSEH®TH o7,

E20 AR FREFRRRINIBIIHEL VR
v A OEEEETIZ I NIE, BERDHEDS. aureus 4354
13<0.05~25ug/mllBEXEZH DM %2R LT, MICoid
0.394g/ml T - 72, % L TNFLX, OFLX, CPFX & V) &
BEUTHo72Z L3, REDDOEAED THIZEBL T
Wiz, P aeruginosa 455%k130.1 ~>100ug/mliZ 54 L
T, 6.25ug/mUl A DA S H, NFLX, OFLX, CPFX
INEERZETH o7, REDDOEED THIHEUL T
VAN

v MEDRIE KA NIZ200megl R OIS L T2/
~ 2812307412, 0.04~0.19ug/mIDIEITIEEED A &
Doz, BFMiiZ44~105% TH o 72, fleroxacin
(FLRX)'Ti, [AH£200mgl[El¥%5 LT, 1.5 ~3.6
BEM £ T120.35~0.80ug/mlDEIE KT IEEHNZ 51,
BMtid9~20%Th o 72, ito TBLFXD  MREE
KENDFITIE, FLRX L ) RREETH o 72,

b PERARARPIIZEL b lE S, 200mgl @&k 5 L T2
BFfI1£123.31, 4.14ug/gTh o7, THIIMIFFERED
#2~3ETH o7z, FFEFLRX" TI3200mg$k 5 %30
BT4.02~11.4ug/g ABFEITI32.20~11.6ug/gDER
RARE T, MAREDOHIETH > 72, BLFX DL
DR %R L 72,

Ba IR B9 121X, S aureus, S. epidermidis, a-haemolytic
streptococcus, E. faecalis, Corynebacterium sp., P. cepacia, K.
oxytoca’e &7 7 AP TEE, PEMEE % O IZBERMERE 2R
WS N7-IRBE &, FHINE, BRARIRZS, IRBGIRRE, REER,
RIS, ML, ABEERBOSEMNIIONT, Fike
ZEWIHE SNz,

AH|%1H200mg¥ 7213400mgsH2 T2 ~14 %5 L
T, &34%h, FER76I, Fxh22f), LB R5E T
BN o 72, BRIRIZER), BHE D T29%6),
853% TH o7,

RIVERIZ 345 BEBL R % 3R 2 72161 (2.9%) S A
LN, BG5S AL HELHELT, &5
RTHIIELETHREELEL TS

EEEF D1430ERFITIE, 6661 (4.6%) (ZEITEMA A
EHRLTBY, ZONRITHILIEERA37H](2.6%),
RTHERERLIBE(09%), REEKL126(0.8%) T

b o7z, WREAERIE
w5,

Pk, BLFXIZDW TR E S 2 EERER 2 & IZERIRAY
BEt 24T TR ONBHED S, FANTSEME IR
BBEEEILHG LT, BUARAEE I NAEORE
ETHHLEEZ LN,
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Basic and clinical studies of balofloxacin in ophthalmology

Masao Ooishi*, Masuya Miyao, Tatsuya Abe, Tomoyuki Sasagawa and Mariko Motoyama
Department of Ophthalmology, Niigata University, School of Medicine
1-757 Asahimachi-dori, Niigata 951, Japan
(* Present: Department of Ophthalmology, Shinrakuen Hospital)

Akira Imai
Department of Ophthalmology, Suibarago Hospital

Makoto Tamai and Toshio Kanno
Department of Ophthalmology, Tohoku University, School of Medicine

Hajime Obazawa, Kimio Miyashita and Mari Hoshina
Department of Ophthalmology, Tokai University, School of Medicine

The antimicrobial spectrum of balofloxacin showed excellent, broad antibacterial activity against gram-
positive and gram-negative bacteria, similar to norfloxacin (NFLX), ofloxacin (OFLX) and ciprofloxacin
(CPFX). Of 20 strains of Staphylococcus aureus clinical isolates, 90% were present in the spectrum at 0.2
pg/ml or less. The sensitivity of BLFX was thus higher than that of NFLX, OFLX and CPFX. Twenty
strains of Pseudomonas aeruginosa were distributed in the range from 1.56 to 25 xg/ml, with a peak at
12.5 pg/ml.

The drug was orally administered at a dose of 200 mg, and its concentration in human aqueous humor
was 0.04~0.19 ug/ml 2 hours to 2 hours and 23 minutes after the administration. The aqueous humor/
plasma ratio was 4.4~10.5%. The concentrations in human tarsal gland were 3.31 and 4.14 pg/g 2
hours after oral administration of 200 mg. The levels were 2~ 3 times higher than the plasma level
determined simultaneously.

The clinical effects were investigated in 34 subjects. They consisted of 3 with blepharitis, 12 with
hordeolum, 4 with meibomitis, 1 with lid abscess, 8 with dacryocystitis, 1 with acute conjunctivitis, 4
with keratitis and 1 with corneal abscess. The drug was orally administered at a daily dose of 200 mg or
400 mg in two divisions for 2~14 days. The efficacy was rated excellent in 7, good in 22 and fair in 5,
for an efficacy rate of 85.3%. The isolates included S. aureus, Staphylococcus epidermidis, a-hemolytic
Streptococcus, Pseudomonas cepacia, and Klebsiella oxytoca. The bacteriological eradication rate was 81.1%.

Weakness of the stomach was noted by 1 (2.9%) patient, but the symptom disappeared after
administration.



