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lococcus aureus (MSSA) 154k, methicillin resistant S. au-
reus (MRSA) 15 Bk, coagulase-negative Staphylococcus
(CNS) 15 ¥k, Streptococcus pneumoniae 15 ¥k, Streptoco-

ccus pyogenes 15KK, Streptococcus agalactiae 158k, En-
terococcus faecalis 158K, Escherichia coli 158k, Klebsiella
prneumoniae 15#%K, Citrobacter freundii 158k, Salmonella
typhi 154K, Salmonella spp. 15%k, Shigella spp. 15%k,
Enterobacter cloacae 154k, Morganella morganii 15 %E,
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bFEBEFRIZREEIIHEV, FREREIC L) &/
REMILIEE MIC) #8I%E L 7-, MEFEREHMH, F3
L— MEREEMIZIIZ%DERMERE MR 72, 37CTHE
L, 24BERB L VNSRRI R, ERFEROFER
BEL/,-, BEEE1310%uwmnlT» 5, [FEIZoflo-
xacin (OFLX), ciprofloxacin (CPFX) (22> T % MIC % il
EL, 8L,

3) #HR

75 LR ICA S 5 MICHH % Table 112, 777 A4
Fa M B ZxF 3 5 MICS A % Table 23 & U317/ L 72,
MSSA 24 L TBLEXDMICIX0.1.g/ml7> 5 0.78ug/mliZ
55%i L, MICs0, MICootd # N Z10.2ug/ml, 0.39ug/mlT,
OFLX, CPFX{Z4F L TIET M R A FFE L 72o MRSA I3}
4 ABLFXDMICs0ld 3.13ug/mI THID 2K & ) B S 2012
B> T2, CNSIZXF$ BBLFXDMICo0ld1.564g/mlT,
2D 2% DMICgo i V¥ 125ug/mlTH o 72, S
pmeumoniae (2 xF 3§ A BLFX D MICIZ0.39ug/ ml A 5 1.56
pg/ mZ 537 L, MICso, MICooiE Z 1L 21 0.39ug/ ml,
1.56ug/mlTHD2K] L W EN TV /2, S pyogenes, S.
agalactiaelZxt 3 A BLFXDMICso, MICgold & N Z110.39
ug/ml T3 OFLX, CPFX L Y R T/, E
faecalisiZ3F$ HBLFXDMICoold 1.56ug/mliZdH 1), o
2% DMICopid & $123.13ug/ml TH o 72, Table 21285

NHERCB T AEEICHTAMBENEZRRLL E
colilZXt 3 ABLFXDMICI20.0254g/ mlA* 5 3.13ug/mliZ
%5 L, MICso, MICeolt Z 1L2H0.2ug/ml, 0.78ug/mlT
& o725 OFLX, CPFX®DMICopid Z £ 1.0.2u4g/ml, 0.05
pg/mliZd Y, BLFXX D EN T 72, K. preumoniaelZ
X9 % BLFXDMICI£0.39ug/ml A 5 3.13ug/mlUI 45 L
72o MD2HIOMICIE & ) EMEIKIZHH L7z C. freundii
12349 A BLEXOMICIZ0.20g/ml %> & 6.25ug/mU= 54 L
MICso, MICgo (3 # L 1.0.39ug/ml, 3.13ug/ml T -
720 MO2KIDIMENIZ S HIZREFT, $FIZCPFXDH
BHIZEN TV, S typhilZdF 9§ ABLFXDMICIZ0.05
pg/mlAH 5 0.39ug/mliZ 534 L, MICso, MICooid & N E
N0.2ug/ml, 0.39ug/mlTH o7z, MO2HIDIEHIT &
h 3 <, %12 CPFX®MICIE <0.0062ug/mlA 0025
pg/mUIAAT L7ze S typhilhV @ Salmonella spp. (243
BBLFXDIE NS typhilZat T 2EN & ) 225
<, 2K S RARDEBA A S N 72H, MICoo#*
0.054g/ml % 7R L 72CPFX Az b BN T\ 72, Shigella
spp. 23X 3 ABLFXDMICIZ0.025ug/mlA* & 0.39 g/ ml
WAL, BRIIENEZR LA, ORI DOHEN
$58 <, & {IZCPFXDMICIZ=0.00624g/ml%* 5 0.05
ug/mlZ53 45 L7z, Enterobacter cloacaelZ*$$ %ABLFX®D
MICI20.2g/ml % & 6.254g/mliZ 545 L, MICso, MICoo
13 FNFN0.78ug/ml, 3.13ug/mlTH o7z, MD2HID
HEHIE LD ER, & IZCPFXOMICIZ0.01254g/ml

Table 1. Susceptibility of clinical isolates to balofloxacin, ofloxacin and ciprofloxacin (gram-positive cocci)

inoculum size: 108 cfu/ml

Organi D MIC (ug/ml)
reanism e range MICs, MICq,
Staphylococcus aureus balofloxacin 0.1~0.78 0.2 0.39
(metbhicillin susceptible) ofloxacin 0.39~12.5 0.39 0.78
15 strains ciprofloxacin 0.39~12.5 0.39 1.56
Staphylococcus aureus balofloxacin 1.56 ~25 3.13 12.5
(methicillin resistant) ofloxacin 6.25~100 25 100
15 strains ciprofloxacin 12.5~>100 25 100
Coagulase-negative balofloxacin 0.2~1.56 0.2 1.56
Staphylococcus ofloxacin 0.39~12.5 0.78 12.5
15 strains ciprofloxacin 0.2~12.5 0.39 12.5
Streptococcus pneumoniae balofloxacin 0.39~1.56 0.39 1.56
15 strains ofloxacin 1.56 ~6.25 3.13 3.13
ciprofloxacin 1.56~12.5 3.13 6.25
Streptococcus pyogenes balofloxacin 0.2~0.39 0.39 0.39
15 strains ofloxacin 0.78~3.13 1.56 3.13
ciprofloxacin 0.2~0.78 0.78 0.78
Streptococcus agalactiae balofloxacin 0.39~0.78 0.39 0.39
15 strains ofloxacin 1.56~3.13 1.56 1.56
ciprofloxacin 0.78 ~1.56 0.78 0.78
Enterococcus faecalis balofloxacin 0.39~1.56 1.56 1.56
15 strains ofloxacin 1.56~3.13 3.13 3.13
ciprofloxacin 0.78~3.13 3.13 3.13
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7 50.3%g/mlZ53 A L 720 M. morganiilZ3x§§ % BLFX
DOMICIZ0.78 ng/ ml A 5 1.56 ug/ ml 253 #i L, MICso,
MICoot & 120.78ug/mlTdH o 72, MD2H DIE H1Z
L0 <, & <IZCPFXDMICIZ0.01258/mlA 5 0.05
pg/mlZ5 A L7z, P vulgaris, P. mivabilis\Z%t$ % BLFX
OMICI20.39ug/mld> 5\ 130.78ug/ml2 & 6.25g/ml |2
SR L7z, MD2KIDHE T L hig{, & {IZCPFX
DHRENEEN TV 72, H alveilZ3t 4 2 BLFXOMICIZ
0.39pg/mlA* 5 6.25ug/mlZ 5347 L 7245, OFLXDOMICIZ
0.05ug/ml7* % 1.564g/mliZ, CPFX®DMIC 0.0125ug/
mlA* 5 1.56ug/mliZ 540 L7z, Table 3B E R LAY
DT LRI TAMENERR LT P aerugino-
salZxF 4 ABLFXDMICIE1.56ug/mlA> & 50ug/mliZ 53> #i
L, MICso, MICgold # M #16.25ug/ml, 25ug/mlTH -
720 OFLX, CPFXDMICoold Z N £46.25ug/ml, 0.78ug/

mlTdh o 72, X. maltophilialZk+4 ABLFXM2F DHTE S
TV FNLEIH o 72, V. parahaemolyticus, V. alginolyti-
custZ3t 9 ABLFXDMICgd6.25ug/mliZdH 1), OFLX,
CPFX?DMICo0ld1.56ug/ml T > 725 A. hydrophilalZ st
$ ABLFXDOMICIF0.1ug/mlA 5 0.39ug/mlZ 534 L,

MICg0!30.391g/mIC, OFLX, CPFXDMICyold #NZF M
0.05.g/ml, 0.0125,g/mlTdH > 725 M. catarrhalisiZ3t3
AHBLFX & OFLXDOMICIZ & $120.1ug/ml7%* 5 1.56g/ml
1257 L, MICoold #M#10.39ug/ml, 0.248/ml T >
72755, CPFXOMICIZ0.05.g/ml A& 0.78 g/ ml 2 53777 L
726 H. influenzaelZx+$ 5 BLFXDMICIZ0.025,g/ml 7 &
0.39ug/mlZ A L, MICso, MICoold & £ 410.05,8/
ml, 0.39.g/mliZd h. MICA0.025ug/ml# & 0.78ug/
mlZ A L72OFLX & (2IZFEI% Tdh - 7245, CPFXDMIC
130.0125ug/ml>50.2pg/mlZ A L, & WENIILE

Table 2. Susceptibility of clinical isolates to balofloxacin, ofloxacin and ciprofloxacin (gram-negative bacilli)

inoculum size: 108 cfu/ml

o ) D MIC (ug/ml)
T,
ganism e range MIC,, MIC,,
Escherichia coli balofloxacin 0.025~3.13 0.2 0.78
15 strains ofloxacin 0.025~1.56 0.1 0.2
ciprofloxacin =0.0062 ~0.39 0.0125 0.05
Kilebsiella pneumoniae balofloxacin 0.39~3.13 0.78 1.56
15 strains ofloxacin 0.2~1.56 0.2 1.56
ciprofloxacin 0.05~0.78 0.1 0.78
Citrobacter freundii balofloxacin 0.2~6.25 0.39 3.13
15 strains ofloxacin 0.05~0.78 0.1 0.39
ciprofloxacin =0.0062~0.1 0.0125 0.1
Salmonella typhi balofloxacin 0.05~0.39 0.2 0.39
15 strains ofloxacin 0.025~0.1 0.05 0.05
ciprofloxacin =0.0062 ~0.025 0.0125 0.025
Salmonella spp. balofloxacin 0.39~0.78 0.78 0.78
15 strains ofloxacin 0.1~0.2 0.2 0.2
ciprofloxacin 0.025~0.05 0.025 0.05
Shigella spp. balofloxacin 0.025~0.39 0.2 0.39
15 strains ofloxacin 0.025~0.2 0.1 0.2
ciprofloxacin =0.0062 ~0.05 0.0125 0.025
Enterobacter cloacae balofloxacin 0.2~6.25 0.78 3.13
15 strains ofloxacin 0.05~1.56 0.2 1.56
ciprofloxacin 0.0125~0.39 0.05 0.39
Morganella morganii balofloxacin 0.78~1.56 0.78 0.78
15 strains ofloxacin 0.1~0.2 0.1 0.2
ciprofloxacin 0.0125~0.05 0.025 0.05
Proteus vulgaris balofloxacin 0.39~6.25 0.78 6.25
15 strains ofloxacin 0.1~3.13 0.2 1.56
ciprofloxacin 0.025~0.78 0.05 0.39
Proteus mirabilis balofloxacin 0.78~6.25 1.56 3.13
15 strains ofloxacin 0.2~0.39 0.2 0.39
ciprofloxacin 0.025~0.39 0.05 0.2
Hafnia alvei balofloxacin 0.39~6.25 0.78 0.78
14 strains qﬂoxacin 0.05~1.56 0.1 0.2
ciprofloxacin 0.0125~1.56 0.025 0.05
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Table 3. Susceptibility of clinical isolates to balofloxacin, ofloxacin and ciprofloxacin (gram-negative bacilli)

inoculum size: 106 cfu/ml

Orean D MIC (ug/ml)
rganism Tue range MIC,, MIC,,
Pseudomonas aeruginosa balofloxacin 1.56 ~50 6.25 25
15 strains ofloxacin 0.39~12.5 1.56 6.25
ciprofloxacin 0.2~6.25 0.39 0.78
Xanthomonas maltophilia balofloxacin 1.56~12.5 12.5 12.5
15 strains ofloxacin 1.56 ~6.25 6.25 6.25
ciprofloxacin 1.56~12.5 6.25 12.5
Vibrio parahaemolyticus balofloxacin 0.39~6.25 3.13 6.25
15 strains ofloxacin 0.2~1.56 0.39 1.56
ciprofloxacin 0.1~1.56 0.2 1.56
Vibrio alginolyticus balofloxacin 0.1~12.5 6.25 6.25
12 strains ofloxacin 0.05~3.13 1.56 1.56
ciprofloxacin 0.0125~1.56 0.78 1.56
Aeromonas hydrophila balofloxacin 0.1~0.39 0.2 0.39
15 strains ofloxacin 0.025~0.1 0.05 0.05
ciprofloxacin =0.0062 ~0.0125 0.0125 0.0125
Moraxella catarrhalis balofloxacin 0.1~1.56 0.2 0.39
13 strains ofloxacin 0.1~1.56 0.2 0.2
ciprofloxacin 0.05~0.78 0.05 0.1
Haemophilus influenzae balofloxacin 0.025~0.39 0.05 0.39
24 strains ofloxacin 0.025~0.78 0.05 0.1
ciprofloxacin 0.0125~0.2 0.0125 0.05
Table 4. Clinical and bacteriological effect of balofloxacin
Diagnosis Administration Efficacy
Case Acel S - - - Isol —— Adverse
no. |A8€ | Sex Underlying daily dose |duration |total dose solate clinical bacterio- | reaction
disease (mg) (day) ® logical
pneumonia
1 | 38 |male one 200 x 2 9 3.6 Streptococcus pneumoniae |excellent |eradicated| none
pneumonia -Streptococcus
2 | 67 |mal 200x2 | 14 4.8 QTP
male pulmonary fibrosis Neisseria spp. excellent | unknown | none
chronic bronchitis
3 | 48 |male -~ 200x 2 14 4.8 Haemophilus influenzae good |eradicated| none
infected pulmonary
4 |71 |male emphysema 200 x 2 14 4.8 Staphylococcus aureus good |eradicated| none
none
b infﬁiCteS . Enterobacter cloacae
5 | 76 |male ronchuectasis 200 x 2 15 6.0  |Haemophilus parainfluenzae| good | unknown | none
diabetes mellitus Neisseria spp.
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Table 5. Laboratory findings before and after balofloxacin treatment
Case RBC WBC | Eos Plt s-GOT | s-GPT | y-GTP | ALP T-Bil BUN s-Cr CRP
no. | 104mm3® | (/mmd®) | (%) | A0%mmd) | AU/ | AU/M) | AUN) | (KAU) | (mg/dl) | (mg/dl) | (mg/d) | (mg/dD)
1 B 485 14300 | 0.4 20.7 13 15 14 5.8 0.9 10.6 0.7 9.1
A 493 8500 | 1.1 244 18 29 17 6.2 0.7 11.4 0.7 0.2
9 B 516 12200 | 2.0 25.0 26 30 19 7.4 0.7 10.8 0.6 5.2
A 529 12600 | 1.0 23.9 35 38 32 7.3 0.9 13.0 0.9 04
3 B 437 7100 | 0.8 434 7 16 11 6.5 0.3 14.0 1.0 0.2
A 447 5800 | 2.6 33.7 16 13 10 5.8 0.6 9.6 0.5 0.2
4 B 431 5700 | 7.7 16.5 18 11 10 10.4 0.3 17.2 0.7
A 495 5500 17.6 22 13 13 10.6 0.4 15.0 0.7
5 B 459 6900 | 1.7 26.4 50 65 48 5.0 0.6 7.7 0.7 0.5
A 473 7000 | 4.1 24.8 27 50 48 4.2 04 21.3 0.7 0.1

B: before treatment  A: after treatment
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Antimicrobial activities and clinical studies on balofloxacin
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Clinical and bacteriological studies on balofloxacin (BLFX), a newly developed fluoroquinolone, were
carried out, and the following results were obtained.

The antimicrobial activity of BLFX was measured against 378 clinically isolated strains of 24 species,
and compared with those of ofloxacin (OFLX) and ciprofloxacin (CPFX). The activity of BLFX against
Staphylococcus spp., Streptococcus spp. and Enterococcus faecalis was superior to those of OFLX and CPFX.
Against Enterobacteriaceae and other gram-negative bacteria, CPFX showed the most potent activity, and
BLFX was less active than OFLX.

A daily dose of 400 mg of BLFX was given orally to 5 patients with respiratory tract infection, 2 with
pneumonia and one each with chronic bronchitis, infected bronchiectasis and infected pulmonary
emphysema, for 9 to 15 days. Clinical responses were excellent in both cases of pneumonia and good in the
other 3 cases. Strains isolated before the treatment, including Streptococcus prewmoniae, Haemophilus
influenzae and Staphylococcus aureus, were eradicated. No adverse reactions were observed in any cases.



