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Table 1. Sources of plasma TFLX concentration data collected in clinical studies

Number of
L . Number of
Pediatric study Dosage and sampling . plasma Reference
subjects
samples

Bacterial pneumonia 4 mg/kg twice daily for 3—14 days 37 88 1
not exceeding 120 mg per dose
6 mg/kg twice daily for 3 — 14 days 23 56
not exceeding 180 mg per dose
Blood samples collected 1.5—-3.5 hand 6-12 h
after administration

Acute otitis media 4 mg/kg twice daily for 3—14 days 128 219 2
not exceeding 120 mg per dose
6 mg/kg twice daily for 314 days 34 53
not exceeding 180 mg per dose
Blood samples collected 1.5-3.5h and 6—12 h
after administration

Total 222 416
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Table 2. Baseline subject profile used in population phar-

macokinetic analysis
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Parameters Level/Statistics N = 222 (%)
Gender Males 138 (62.2)
Females 84 (37.8)
Age <1 54 (24.3)
(yr) 2-5 121 (54.5)
6-11 41 (18.5)
> 12 6 (2.7)
Mean = SD 39*28
Median 3.0
Min — Max 1.0-14.0
Height Mean = SD 100.3 +19.6
(cm) Median 98.0
Min —Max 52.0—166.0
Body weight Mean * SD 17.0+8.4
(kg) Median 15.0
Min — Max 7.2—63.2
Body surface Mean * SD 0.7+0.2
area Median 0.6
(m?) Min — Max 03-1.7
BUN Mean + SD 10.9+3.3
(mg/dL) Median 10.9
Min —Max 3.3—-21.1
Serum creatinine Mean = SD 0.29+0.09
(mg/dL) Median 0.28
Min — Max 0.10—0.65
Diagnosis Bacterial pneumonia 53 (23.9)
Acute otitis media 162 (73.0)
Other? 7 (3.2)Y

¥Virus pneumonia (3), Mycoplasmal pneumonia (2), Chlamy-

dial pneumonia (2)
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Fig. 1. Plasma TFLX concentration vs. time profile.
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Table 3. Covariate selection of factors affecting TFLX pharmacokinetics

Model No. Model OBJ P value
F-100 CL/F (L/h) = 6, — 309.531 —
VA/F (L) = 62
F-101 CL/F (L/h) = 6: - 339584 | < 0.001
(base model) Vd/F (L) = 0
Covariance model of CL/F and Vd/F
F-105 CL/F (L/h) = 61X (Body weight [kg]/15)¢? — 384.173 < 0.001
Vd/F (L) = 03
F-115 CL/F (L/h) = 6, X (Body weight [kg]/15)?? - 444319 | < 0.001
(final model) Vd/F (L) = 035X (Body weight [kg]/15)7*
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Fig. 2. Goodness-of-fit plots for final model.
a) Observed vs. predicted concentration. b) Observed vs. individual predicted concentration.
c¢) Weighted residual vs. predicted concentration. d) Weighted residual vs. time after

administration.
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Table 4. Final TFLX parameter estimate and 95% confidence interval
Estimate by original data Bootstrap (N = 1,000)
Parameter
Mean = SE 95% CI Mean = SD
CL/F (L/h) = 61X (Body weight/15)72
0. 7.98 £0.256 7.48 —8.48 7.98 =0.267
0 0.719 £0.0702 0.581 —0.857 0.720 £0.0751
Vd/F (L) = 03X (Body weight/15)%*
05 44.3+2.90 38.6 —50.0 43.7+8.30
04 0.821 £0.129 0.568 —1.074 0.821 £0.144
ka (/h) 1.06 £0.172 0.72—1.40 1.07 £0.265
Inter-individual variability CV (%)
wcL/F? 0.166 = 0.0401 40.7 0.158 =0.0401
wva/r? 0.162 £ 0.0649 40.2 0.165 £ 0.0705
W CL/F, Vd/F 0.113 +£0.0315 0.110 £0.0344
(r = 0.689)
Wia® 0.182+0.191 42.7 0.204 =0.199
Intra-individual variability
g? 0.0827 £ 0.0156 28.8 0.0853 £0.0170
2 FRIZ VA/F IZOoWT b MET LR, REE2MAGL2E

------- <10kg(n=19)
—-—-- >10-<20 kg (n=104)
>20-<30kg (n=28)
>30kg (n=14)

Plasma concentration (4g/mL)
—
.

Fig. 3. Simulated steady-state plasma TFLX concentration af-
ter repeated oral administration of 4 mg/kg TFLX.
Predicted concentrations were calculated by using each pa-
tient’s individual Bayesian parameter.
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Table 5. Pharmacokinetic parameters of pediatric patients by the Bayesian method
Age level Dose Number of Age Body weight AUCo-12 Cumax
(yr) (mg/kg) subjects (yr) (kg) (#g*h/mlL) (ug/mL)
<1 4 42 14%0.3 102+1.2 6.26 = 1.76 0.82+0.25
6 12 1.3+£0.3 99%+1.2 10.12+3.84 1.34 £ 0.50
2-5 4 84 35%1.1 15.5*3.0 7.81+2.43 1.00 £0.28
6 37 34*1.1 15.6 £2.8 13.28 £6.94 1.55+0.58
6—11 4 33 7614 25.7+6.7 8.62+2.23 1.06 +0.32
6 8 73%1.8 23.7+6.8 12.54+5.22 1.39+0.39
>12 4 6 125+0.8 49.8+12.7 7.79+271 0.97 £0.43
6 _ _ _ _ _
Total 4 165 4.0=* 17.5%£9.3 7.58 £2.38 0.96 +0.30
6 57 3.5%2 155%5.2 12.51 £6.24 1.48 +0.54
Mean + SD
—— 4 mg/kg (predicted)
----- 6 mg/kg (predicted)
4 mg/kg
= 6 mg/kg
E
on
3
=1
S MICy (ug/mL)
g . 0.12 8. pneumoniae
§ R o 0.06 M. (B) catarrhalis, H. influenzae
§ L
g 001
£
~
0.001 T T T T
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Time (h)
Fig. 4. Relationship between plasma TFLX concentration and MICq of causative organisms.
Table 6. Probability of attaining fAUC/MIC target by TFLX 3. PK-PD ﬁ@*ﬁ‘
dosing regimen ML H i 2 & 5 3§ % TFLX @ MICy @ B 4%
Probability Dosage MIC (ug/mL) % Fig 42, TEvyArvuirIalb—aryIpHEML
fAUC/MIC  (mg/kg BID) 0,06 0.12 0.25 72 R R o MIC JIITF AR & 2 D DB » 5155
30 4 100%  995%  717% 7z MIC B THRER DfER 2 Table 6 (/8 L7z,
6 100%  100%  947% JEBE W23 %5 TFLX @ MICw i3, S. pneumoniae 33
100 4 87.1% 28.4% 0.8% . S .
0.12 mL T , M. (B.) catarrhalis 3 X O" H. influen-
6 98.7%  655%  8.8% ug/ »Y ( )) et ‘ﬂ
Eradication zae 0.06 ug/mL TH - 72" EHIREREO MR ET
Ml N N
S. pneumoniae 14/14  24/24 1/1 WHOHREL, 4mg/kg 55 L U6 mg/kg H5-& b
M. (B.) catarrhalis 9/9 0/0 0/0 2, TNSDOMICy% 12RM 2L EIZH 720 B o 72
H. influenzae 46/46 0/0 1/1 (Fig. 4),

BID: twice-daily administration
Body weight fixed at 15 kg
Eradication: “Eradication” / “Eradication and Persistence”

L7ze —F, 30kg L EdFS5EN—H120mg &40,
RERITZ ) 7T 5 v AT 54, K HERL,
F72, FMX D AUCr: B L Co b, 1ELUT 2%l
DEMX G LR TR Z R L7z

F 72, MIC BUIITEA %k 1L fAUC/MIC O 5 — 7 v
MEZ 30 &9 5L, Mifkbmed MIC012 ug/mL £ T
1£99% PLLoEpiffsE /"L, MIC025ug/mL Td,
6 mg/kg 5755 94.7%, 4 mg/kg 575 71.7% D=
KhR L7z —J, AUC/MIC ® % —74" v Ml % 100
&9 5% &, MIC006ug/mL T i%, 6mg/kg$ 5 #°
98.7%, 4mg/kg ¥%5-7587.1% DERMEHRZ/RL, MIC
012 pg/mL Tl 6 mg/kg % 5-75655%, 4 mg/kg &5
% 284% DIERMERE /R Lo MIC JIRMN ALK TIE, ¥
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27 Adult 200 mg (n =8, mean + SD)
’.g Adult 100 mg (n =8, mean + SD)
En o o Pedatric 6 mg/kg (predicted)
g O %700 e Pedatric 4 mg/kg (predicted)
8
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Fig. 5. Plasma TFLX concentration vs. adult and pediatric time profile.
Predicted concentrations of the pediatric patients were calculated by population mean
parameter.
Table 7. Adult vs. pediatric pharmacokinetic parameters
Number of Cinax AUCo- Tmax T
Dose Formulation Population umv ero o2 N Reference
subjects (#g/mL) (¢g-h/mL) (h) (h)
102 mg Tablet? Adult 34 0.54 4.95 2.0 4.85 6
100 mg Granule Adult 8 0.54*0.12 441%1.12 24*14 48%05 8
204 mg Tablet? Adult 5 1.06 8.97 2.16 4.44 6
200 mg Granule Adult 8 1.06 £0.29 9.12+2.92 25*1.1 4.8%+0.4 8
4 mg/kg? Granule Pediatric 165 0.96+0.30 7.58 £2.38 2.0+0.2 3.8+0.5 Present study
300 mg Granule Adult 8 1.35*0.33 11.64 £2.29 2.6+0.7 51+04 8
6 mg/kg” Granule Pediatric 57 1.48 £0.54 12.51 £6.24 21+0.3 40+0.8 Present study

The mean * SD pharmacokinetic parameters under single dose condition.

J0ZEX®TAB. 150 (150 mg tablet)
YPharmacokinetic parameters by the Bayesian method
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Fig. 6. Body weight vs. fAUC/MIC calculated by MIC 0.25
ug/mL.
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Population pharmacokinetics and pharmacodynamics of tosufloxacin granules
in pediatric infectious diseases
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The population pharmacokinetics and pharmacodynamics(PK-PD) of 10% tosufloxacin granules(TFLX)
were performed in pediatric infectious diseases in Japanese. Infants and children aged (1-15 years old) with
bacterial pneumonia or acute otitis media were orally administered a dose of either 4 mg/kg TFLX (not ex-
ceeding 120 mg per dose) or 6 mg/kg TFLX (not exceeding 180 mg per dose) twice daily, and 416 plasma
concentrations were measured from 222 pediatric subjects were obtained. Population pharmacokinetic pa-
rameters were estimated using a nonlinear mixed effect model(NONMEM), applying a one-compartment
model with first-order absorption as a pharmacokinetic model. Covariates were tested for their potential in-
fluence on TFLX pharmacokinetics. Significant influence of body weight was found in oral clearance(CL/F)
and volume of distribution(Vd/F). Plasma TFLX concentrations versus a time profile of 4 mg/kg TFLX in
pediatric subjects were similar to those between 200 mg TFLX and 100 mg TFLX in adults. Pharmacoki-
netic parameters of 4 mg/kg TFLX in pediatric subjects were similar to those of 200 mg TFLX in adults.
The attaining probability of target unbound fractions of AUC/MIC(fAUC/MIC) in those administered 4 or 6
mg/kg TFLX was calculated by Monte Carlo simulation. A twice-daily oral dose of 4 mg/kg TFLX is ex-
pected to show superior clinical efficacy against Streptococcus pneumoniae, Moraxella(Branhamella) catarrhalis,
and Haemophilus influenzae. These results indicate that 4.1 mg/kg TFLX (OZEX® 15% granules, 6 mg/kg to-
sufloxacin tosilate hydrate) twice daily is effective.



