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Table 1. Summary of healthy male volunteers (fasting)

Volunteer Age Height Weight

no. (yn) (cm) (kg

A 23 178.0 78.0

B 21 178.0 70.0

C 21 168.0 63.0

D 20 173.0 68.0

E 20 170.0 72.0

F 20 170.0 66.0
Mean 20.8 172.8 69.5
+SE 0.5 1.8 2.1

Table 2. Summary of healthy male volunteers (non-fasting)

Volunteer Age Height Weight

no. (yr) (cm) (kg)

H 22 173.0 71.7

I 22 171.2 71.0

] 20 160.0 55.1

K 21 170.2 61.2

L 20 170.0 63.4

M 20 173.2 67.2
Mean 20.8 169.6 64.9
+SE 0.4 2.0 2.6
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Table 3. Plasma concentrations of balofloxacin

TaNR Y FHEADBETIET /2 (B) DERAUCHH
m, BRERFHEHEE L P ClrenDE T HERD b/,
KEAAT VI LAXVHERAOBE TIECnaxDET
AUCB L UBERGHHHEDOKRE BV DPED L,
AR E AR S 72,

)T AFT

O zZ=HERE

REEMB LY AF Y VHARBOMBEFRE Y
Table 6|2 FHMmFEFREHEME 2 Fig 61" L7z, /-2
NOMPFEHBEEI Y RO IEBNFH/NT A -V —%
Table 7I2R L7z RAPBEBLIUVRBRI BT

after oral administration of 200 mg with and without

probenecid or aluminium hydroxide gel

Time after administration (h)

0.5 1 2

3 4 6 8 12 24

Balofloxacin alone 1.17+£0.53 1.76+0.40 1.57%0.19 1.

46+0.14 1.32%0.12 1.06+0.08 0.84+0.06 0.55+0.04 0.15%0.01

Balofloxacin + probenecid 0.26+0.08 1.56+0.30 1.43+0.17 1.

42+0.20 1.28+0.15 1.15%0.11 0.96+£0.08 0.72%0.07 0.32+0.02

Balofloxacin + Al(OH), 0.12+0.04 0.20%£0.05 0.26+0.06 O.

29+0.03 0.35+0.03 0.36%0.06 0.30+£0.04 0.20£0.03 0.09+0.01

Mean*SE

Table 4. Pharmacokinetic parameters of balofloxacin after oral administration of 200 mg
with and without probenecid or aluminium hydroxide gel

T rax Crnax Ty (@ Ty B) AUC (0— ) Clren
(h) (ng/ml) (h) () (»g * h/m]) (/h)
Balofloxacin alone 1.75%0.51 1.95+0.39 0.73+0.18 6.00+0.49 18.02+1.67 9.99+1.03
Balofloxacin + probenecid 1.67+0.42 1.81+0.27 0.84+0.41 9.95+0.83* 23.39+1.95* 4.39+0.28*
Balofloxacin + Al(OH); 4.50+0.72* 0.41+0.05* 2.69+1.49 9.57+1.02* 6.09+0.61** 9.35+0.41
Mean+=SE  *: p<0.05, *#*:p<0.01
Table 5. Urinary excretion of balofloxacin after oral administration of 200 mg with and
without probenecid or aluminium hydroxide gel
Time Urine concentration Cumulative recovery
(h) (ug/ml) (% of dose)
0~2 255.0+54.7 104+1.5
2~4 245.2+60.1 25.4+2.8
Balofloxacin 4~6 164.2+44.3 38.4+4.4
alone 6~8 175.6 +36.7 48.9+5.0
8~12 109.6 +14.5 63.1+5.6
12~24 72.6+24.6 86.1+1.9
0~2 80.8+22.0 6.0+1.1
2~4 76.7+14.3 154+1.8
Balofloxacin 4~6 86.6+27.4 23.2%2.7
+ probenecid 6~8 78.9+25.9 29.3+3.2
8~12 76.5+20.6 37.7+3.6
12~24 32.0£4.2 51.1+4.4 (40.7%!)?
0~2 47.9+9.3 2.5+0.6
2~4 85.7+23.3 7.1+£0.9
Balofloxacin 4~6 93.5+23.0 11.7+1.1
+ Al(OH), 6~8 92.5+24.7 15.9+1.3
8~12 70.4+22.4 20.6%2.2
12~24 21.8+3.7 28.5+3.1 (66.9%1!)
Mean+SE

a: Numbers represent the reduction rate.
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Fig.2. Plasma concentrations of balofloxacin after oral administration
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Fig.3. Urinary excretion of balofloxacin after oral administration 3
of 200 mg with and without probenecid. *x : p<0.01
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Fig. 4. Urinary excretion of balofloxacin after oral administration Fig.5. Plasma aqd salivary concentrations of balofloxacin after oral
of 200 mg with and without aluminium hydroxide gel. ** : p<0.01 administration of 200 mg.
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Table 6. Plasma concentrations of balofloxacin after orgal administration of 200 mg with and without cimetidine (fasting)

Time after administration (h)
0.5 1 2 3 4 6 8 12 24
Balofloxacin alone 1.17£0.53 1.76£0.40 1.57£0.19 1.46+0.14 1.32+0.12 1.06+0.08 0.84+0.06 0.55+0.04 0.15+0.01
Balofloxacin+ Cm (=1 h) 0.05+0.03**0.31+0.06* 0.63+0.12* 0.68+0.13* 0.65+0.14* 0.54 +0.09* 0.46+0.06* 0.33+0.04* 0.170.01
Mean+SE  #*:p<0.05, *%*:p<0.01

Table 7. Pharmacokinetic parameters of balofloxacin after oral administration of 200 mg with and without cimetidine (fasting)

Tax Crnax Ty (@) Ty B) AUC (0— ) Clren
(h) (ug/ml) ) (h) (g - h/ml) h)
Balofloxacin alone 1.75£0.51  1.95+0.39  0.73+0.18 6.00£0.49  18.02%1.67 9.99+1.03

Balofloxacin + Cm (—1 h) 2.83+0.17 0.68+0.13* 1.27+0.62 12.73+2.26 11.42+1.07* 6.68 +0.58*
Mean+SE  *: p<0.05

Table 8. Urinary excretion of balofloxacin after oral administration of 200 mg with and without cimetidine (fasting)

Time Urine concentration Cumulative recovery
(h) (ug/ml) (% of dose)
0~2 255.0+54.7 104+1.5
2~4 245.2+60.1 254+2.8
Balofloxacin 4~6 164.2+44.3 384+44
alone 6~8 175.6 £ 36.7 48.9+5.0
8~12 109.6+14.5 63.1+5.6
12~24 72.6+24.6 86.1+1.9
0~2 61.6+11.0 2.5+0.3
2~4 110.5+55.9 8.5+1.7
Balofloxacin 4~6 87.6+39.2 14.0+3.1
+ Cm (—1h) 6~8 71.5+24.9 17.9+3.9
8~12 58.9+13.0 27.5+4.7
12~24 31.1%+5.2 38.6+5.7 (55.2%!)*
Mean+SE
a: Numbers represent the reduction rate.
—— —@— alone 100
------- Q- - with cimetidine
mean:SE (n=6)
—@— alone
207 - =0~ - with cimetidine &
mean:SE (n=6) % E;’
£ E. :
2 s 3
g S 2
S g
Q
0 . 8 12 16 2% 2 0 4 8 12 16 20 24
Time after administration (h) Time after administration (h)
Fig. 6. Plasma concentrations of balofloxacin after oral administration Fig. 7. Urinary excretion of balofloxacin after oral administration

of 200 mg with and without cimetidine.  : p<0.05 *x : p<0.01 0f 200 mg (fasting). xx : p<0.01
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(2 Balofloxacin + Cm (-1 h)
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0.0 T 7 T T T 1
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0 4 8 12 16 20 24 0 4 8 12 16 20 24
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Fig. 8. Plasma and salivary concentrations of balofloxacin after oral administration of 200 mg (fasting).

Table 9. Plasma concentrations of balofloxacin after oral administration of 200 mg with and without cimetidine (non-fasting)

Volunteer Time after administration (h)

No. 1 2 3 4 6 8 12 24
Balofloxacin alone 1.01£0.15 1.23+0.10 0.99+0.08 0.88+0.06 0.66+0.03 0.53+0.04 0.36%£0.02 0.19%0.01
Balofloxacin + Cm

(Simultaneously) 0.80%+0.19 1.13%0.05 1.04%0.06 0.92%+0.03 0.74+0.02 0.60%x0.02 0.41%0.01 0.21+0.00

Balofloxacin + Cm (=1h)  1.09%£0.33 1.68+0.34 1.18+0.07 1.04+0.07 0.80*+0.05 0.64*0.06 0.42%0.03 0.17%0.01

Mean+SE

Table 10. Pharmacokinetic parameters of balofloxacin after oral administration of 200 mg with and
without cimetidine (non-fasting)

Tnax Crnax T (@) Ty B AUC (0— ) Clren
) (ug/ml) (h) (h) (ug * h/ml) (/h)
Balofloxacin alone 1.50+0.22 1.31+£0.07 1.33+0.25 10.54+1.23 15.03+1.01 7.84+0.76
Balofloxacin + Cm
(Simultaneously) 1.67x0.21 1.21+0.07 2.31+£1.02 10.42+0.93 15.92+0.39 6.59+0.26

Balofloxacin + Cm (—1 h) 1.67+0.21 1.81+£0.36 1.16+0.39 9.28+1.08 15.79£0.96 6.46+0.37

Mean+ SE

Table 11. Urinary excretion of balofloxacin after oral administration of 200 mg with and without cimetidine (non-fasting)

Time Urine concentration Cumulative recovery
(h) (ug/ml) (% of dose)

0~2 92.3+13.8 8.4+1.1
2~4 150.3+28.9 20.2+0.8
Balofloxacin 4~6 128.2+19.9 28.0+0.6
alone 6~8 154.9+23.5 33.7+0.5
8~12 88.8+10.8 46.9+4.6
12~24 36.4+3.5 57.4+3.3
0~2 79.1+18.3 6.6+1.2
2~4 114.1+35.5 16.4+1.1
Balofloxacin + Cm 4~6 90.0+21.0 24.1+1.2
(Simultaneously) 6~8 100.1+16.5 30.0+1.1
8~12 91.4+10.4 39.9+1.2

12~24 37.9+4.0 52.3+1.8 (8.9%!)2
0~2 102.0+25.9 8.1+1.2
2~4 145.4 +23.4 18.2+0.5
Balofloxacin + Cm 4~6 110.5+14.0 245+1.6
(=1h) 6~8 69.3+8.4 30.7+1.8
8~12 83.1+10.1 40.8+2.1

12~24 35.5+34 52.0%+3.1 (9.4%!)2

Mean + SE
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Fig. 9. Plasma concentrations of balofloxacin after oral administration
of 200 mg with and without cimetidine (non-fasting).
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Fig. 10. Urinary excretion of balofloxacin after oral administration
of 200 mg without cimetidine (non-fasting). «x : p<0.01
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Fig. 11. Plasma and salivary concentrations of balofloxacin after
oral administration of 200 mg without cimetidine (non- fasting).
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Table 12. Clinical efficacy of bhalofloxacin treatment

A Balofloxacin treatment Efficacy
ge
Case & | Diagnosis . total Organisms isolated WBS CRP ESR o . Adverse event
0. | oy mg x times x days | dose (/mm?) (mm/h) | pacteriological | clinical
(mg)
56 acute 6600 | 0 31
1 " 200x 3x12 7200 | unable to specify ! ! 1) unknown good (=)
F | bronchitis 5700 | 0.1 | 23
25 12500 | 0.6 | 23
2 M tonsillitis 100x2 x 14 2800 | unable to specify ! ! 1) unknown | excellent (=)
7600 | 0.2 | 12
% 1900 |27 66 88326~4®
3 M tonsillitis 100x2x 7 1400 | unable to specify ! ¢ ! unknown good GPT
7200 | M | 97 !
done (41-105-98)
GOT?
12400 [13.4| 69
64 . M Ab:—4 (32—106—94—56)
4 M | Pneumonia 100x2x14 |2800 Cold HA: 256512 5210 . 015 410 unknown | excellent GPTf
- (44-123-102-56)
4 11900 | 7.2 | 106
5 F pneumonia 100x2x15 |3000| unable to specify ! 1) ! unknown good (=)
5100 [ 0.1 | 38
11100 |11.4| 56
23 | mycoplasma M Ab: <32—256
6 . 200x2x 14 | 5600 A, i ! i unknown | excellent (—)
M | pneumonia Cold HA: <8-2048 6000 | 031 13
40 hlamvdi 6200 | 5.1 | 87
TR | one¥ 8 | 200x2x14 {5600 ChAb: 1024 [ A unknown | good (-)
pneumonia 4800 | 0 | 49
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Basic and clinical studies of balofloxacin

Mitsuo Sakamoto, Yasushi Nakazawa, Nahoko Shindo, Hiromi Maezawa, Kohji Yoshikawa,
Masaki Yoshida, Kohya Shiba and Osamu Sakai
The Second Department of Internal Medicine, The Jikei University School of Medicine
3-19-18 Nishi-Shinbashi, Minato-ku, Tokyo 105, Japan

Atsushi Saito
Department of Genral Internal Medicine, The Jikei University School of Medicine, Kashiwa Hospital

A new quinolone drug for oral use, balofloxacin (BLFX), was studied basically and clinically, with the
following results:

1. Influence of combined use with aluminum hydroxide gel: The plasma maximum concentration
(Cmax), the time when the plasma concentration reached the maximum (Tmax), and the area under the
curve (AUC), which are pharmacodynamic parameters, were 1.95+0.39 xg/ml, 1.75+0.51 hours, and
18.0%£21.67 pg - h/ml, respectively, when BLFX was administered at a single dose of 200 mg. When
aluminum hydroxide gel was administered at 1000 mg, simultaneously with BLFX, Cmax was 0.41+0.05
pg/ml, Tmax 4.50£0.72 hours, and AUC 6.09+0.61 pg * h/ml. These results indicate marked inhibi-
tion of absorption, in a manner similar to that of other quinolone drugs.

2. Influence of combined use with cimetidine: When cimetidine was administered at a dose of 200 mg
postprandially, simultaneously with BLFX or one hour before the administration of BLFX, the pharma-
codynamics of BLFX were essentially unchanged. However, when cimetidine was administered with BLFX
while fasting, one hour before administration, absorption of BLFX was markedly inhibited.

3. Influence of combined use of probenecid: When probebecid was administered at 1000 mg 2 hours
before administration of BLFX, the cumulative urinary excretion rate of BLFX was decreased from 86 +
1.9% to 51 +4.4%, and the half time (T1,2) was prolonged from 6.0 0.5 hours to 9.6 = 1.0 hours. These
results suggest that urinary tubular excretion is involved in the mechanism of renal excretion of the drug.

4. General clinical tests: BLFX was orally administered to one patient with acute bronchitis, two with
tonsillitis and four with pneumonia (one each with mycoplasma pneumonia and chlamydial pneumonia) at
a dose of 100 mg or 200 mg, two or three times a day, for 3~14 days. The clinical efficacy was rated as
excellent in three and effective in four. Thus, the symptoms improved in all seven patients. No side effects
were observed. Slightly elevated GOT and GPT were observed in two patients as abnormal changes
inclinical laboratory test values.



