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C CNP

CNP-53 17 53 N 2

Pro-Gly 39

Vosoritide is a recombinant human C-type natriuretic peptide (CNP) analog, which corresponds 

to amino acid residues at positions 17–53 of human CNP-53, and two amino acid residues (Pro-

Gly) are attached to the N-terminus. Vosoritide is a peptide consisting of 39 amino acid residues

C176H290N56O51S3

4102.73

R3 521 3 8 24

0824 5



2
0.4 mg BioMarin Pharmaceutical Japan  

2 15 g/kg 2 30 g/kg

1 1 1 1 mg

1.

2.



 
0.4 mg BioMarin Pharmaceutical Japan

1

4 4 15

0.4 mg 0.56 mg 1.2 mg

BioMarin Pharmaceutical Japan

3 9 28

1 0.4 mg 0.56 mg 1.2 mg

15 g/kg 1 1

1. .............................................................2

2. .........................................................................................2

3. .....................................................................6

4. ...........................................................15

5. ...............................................................................19

6. 23

7. ...................................37

8. ...............................60

9. 1 .....................................................................................................61



*

＊新薬承認情報提供時に置き換え



＊新薬承認情報提供時に置き換え



＊新薬承認情報提供時に置き換え





＊新薬承認情報提供時に置き換え



7
0.4 mg BioMarin Pharmaceutical Japan

3.1

3.1.1 in vitro
3.1.1.1 cGMP CTD4.2.1.1-2

NPR-B NIH/3T3 CNP1 0.001 10 mol/L NPR-B

cGMP cGMP CNP

CNP

3.1.1.2 NPR-A NPR-B NPR-C CTD4.2.1.1-3

NPR-B HEK293T NPR-C

HEK293T CNP1 1 pmol/L 100 mol/L

CNP NPR-B cGMP

NPR-B HEK293T

HEK293T EC50 3.5 10 nmol/L CNP EC50

13.4 11.2 nmol/L NPR-B HEK293T

NPR-C HEK293T EC50

20.6 113.5 nmol/L CNP EC50 57.5 35.8 nmol/L

NPR-A HEK293T NPR-C

HEK293T CNP 1 pmol/L 100 mol/L

CNP NPR-A cGMP

CNP EC50 100 mol/L

3.1.1.3 NPR-B CTD4.2.1.1-4
2 NPR-B HEK293T

1.6 nmol/L 5 mol/L CNP1 0.32 nmol/L 5 mol/L CNP NPR-B

cGMP

NPR-B EC50 1.7 1.7 2.4 2.8

1.4 2.2 2.9 4.4 pmol/L CNP 4.1 5.3 7.0

9.3 5.2 5.6 24.1 75.4 pmol/L

NPR-B N

0.1 pmol/L 2 nmol/L HRP EC50

EC50 24 12 21 20 pmol/L 3 pmol/L

20 nmol/L IC50 IC50

1.081 0.702 0.820 0.894 nmol/L

1 2 CNP CNP-22 CNP-53 CNP-22
2 cDNA
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3.1.1.4 MAPK

CTD4.2.1.1-7

200 nmol/L 30 FGF2 0.3 nmol/L

7.5 60 MAPK ERK-1/2

FGF2 MAPK ERK-1/2

1 1 200 nmol/L 30 FGF2 0.3 nmol/L

FGF2 1 1 1 2

60 FGF2 3

FGF2 FGF2

4 5 FGF2

4
FGF2 FGF2

100 2.75, 100 1.34 64.08 4.70, 72.61 2.58 75.46 5.49, 86.24 0.85
1 1 100 2.21, 100 0.61 61.86 2.79, 67.99 1.47 70.71 2.40, 85.92 0.90
1 2 100 2.01, 100 1.63 56.65 1.87, 68.38 3.48 68.61 2.96, 79.04 1.22

100% %
3

2

5
FGF2 FGF2

79.55 2.03 23.56 10.28 71.46 8.94
1 1 78.30 2.46 32.73 7.73 61.34 20.83
1 2 75.87 3.42 8.90 1.79 65.92 6.99

%
3 4

3.1.1.5 TD CTD4.2.1.1-8

Fgfr3Y367C/+ TD

16.5 1000 nmol/L 3 6

1 7 7 TD

HE KI67 X

1 7 TD 6 7 TD

TD

7

                                                       
3 3.5 mmol/L 
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6 1 7 TD

1 a) 7 7

b) 2.91 0.29 33 3.83 0.38 16 4.33 0.42 15
TD b) 2.74 0.14 25 3.18 0.17 11 3.40 0.16 13

mm
a
b 1

TD

TD

TD

TD

TD TD

3.1.2 in vivo
3.1.2.1 TD 10 CTD4.2.1.1-9

TD 7 9 10 / 240 800 g/kg 4 1 1 10

7 9 4 1 1 10

TD TD

11

4-6 7

TD 800 g/kg TD

7 11
a) a) a) a) 4-6

48
3

9

69.08
2.20 

9

9.84
0.17 

17

12.99
0.56 

18

8.48
0.19 

17

10.74
0.38 

18

5.83
0.43

8

20.25
0.86

9

TD 25
3

9

45.14
1.43 

9

5.31
0.15 

18

5.41
0.40 

18

4.99
0.18 

18

5.18
0.37 

14

4.16
0.30

9

14.18
0.50

9

TD
240 g/kg

25
2

10

47.17
2.46 

10

5.49
0.19 

20

5.61
0.35 

18

5.11
0.23 

20

4.93
0.32 

18

4.28
0.33

10

14.59
0.63

10

TD
800 g/kg

27
2

9

47.52
1.40 

9

5.58
0.16 

16

5.77
0.23 

18

5.20
0.29 

18

5.26
0.31 

17

4.29
0.37

9

14.86
0.53

9
mm

a 1

11 CT

TD

TD

4 0.03 mol/L 1% 10% pH 4.0
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11 TD

TD

TD

3.1.2.2 TD 20 CTD4.2.1.1-10

TD 7 9 12 / 800 g/kg 4 1 1 20

7 7 4 1 1 20

TD TD

21

4-6 8

CT TD TD

TD

8 21
a) a) a) a) a) 4-6

55.52
1.63

6

73.79
1.82

7

22.23
0.60

7

TD 32.98
2.22

5

51.55
1.21

5

7.17
7.28

2

9.19
9.51

2

6.68
6.72

2

9.13
9.24

2

7.06
7.24

2

4.58

1

16.54
16.81
2

TD
800 g/kg

37.16
3.91

4

55.62
3.90

5

8.50
0.94

4

10.79
1.12

4

7.35
0.74

4

9.75
0.74

4

7.55
0.69

4

4.92
5.15

2

18.84
2.26

3
mm 2

TD 4/9 TD 7/12 TD
20%

a 1

21 TD

TD

3.1.2.3 ACH 36 CTD4.2.1.1-11

Fgfr3G380R ACH 3 8 / 20 80

280 g/kg 5 1 1 36 3 10 /
5 1 1 36

ACH ACH

ACH ACH 280 g/kg

25 36 36

4-6 9

5 0.005 mol/L 5 25% 1.5% 0.727 mg/mL 0.005% 80 pH 5.5
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9 36
a) a) a) a) 4-6

8.43
0 25

10

9.40
0.24

10

14.91
0.26

20

18.24
0.44

20

12.04
0.25

20

14.16
0.30

20

9.74
0.33

10

24.17
0.66

10

ACH
8.10

0 35
8

8.82
0.44 

8

14.36
0.86 

16

17.91
0.77

16

12.17
0.68

16

13.81
1.09

16

9.74
0.44

8

21.30
0.79 

8

ACH
20 g/kg

8.05
0 39

8

9.00
0.18

8

14.90
0.36

16

18.49
0.41

16

12.09
0.40

16

13.95
0.38

16

9.59
0.38

8

21.90
1.28

8

ACH
80 g/kg

8.29
0 25

8

9.25
0.27

8

14.64
0.89

16

18.12
0.76

16

12.05
0.28

16

14.11
0.35

16

10.18
0.24 

8

21.42
0.77 

8

ACH
280 g/kg

8.68
0 30

8

9.76
0.16 

8

15.43
0.37 

16

19.10
0.48 

16

12.28
0.33

16

14.42
0.18

16

10.40
0.19 

8

22.19
0.70 

8
mm

a 1

36 ACH 280 g/kg

ACH

3.1.2.4 36 CTD4.2.1.1-13

3 10 / 80 280 g/kg 4 1 1 36

280 g/kg 20 37

3 4-6

10

10 37
a) a) a) a) 3 4-6

8.25
0.15

10

94.62
1.59 

9

15.01
0.18 

20

17.83
0.23 

20

12.03
0.29 

20

14.08
0.28 

20

3.60
0.26 

10

10.03
0.39 

10

21.82
0.45 

10

80 g/kg

8.93
0.18 

10

101.31
1.60 

10

16.12
0.26 

20

18.57
0.52 

20

12.40
0.17 

20

14.49
0.57 

20

3.83
0.23 

10

11.07
0.47 

10

22.17
0.70 

10

280 g/kg

9.53
0.24 

10

106.66
1.81 

10

16.48
0.29 

20

19.06
0.47 

20

12.52
0.17 

20

14.80
0.55 

20

3.92
0.29 

10

11.32
0.35 

10

22.24
0.55 

10
mm

a 1

280 g/kg 280 g/kg

3.1.2.5 6 4.2.1.1-16

2 4 4 / 9 33 g/kg 4 1 1 6

4 8 13 19 26

X
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MRI 4 8 13 23

23

33 g/kg 4 8

MRI 33 g/kg 4

23 CT 2 4

33 g/kg 2 3 4

ALP 21 ALP

 
36

9 g/kg 2 33 g/kg

33 g/kg

3.2

165 11.44 mol/L

SKCa NPR-A N

U2 NPBW2 sst3 B 50%

IC50 2.1 11.4 mol/L

Cmax 6 1500

3.3

11

6 ACH 15 mg/kg 1 1 52 Cmax 0.0014 mol/L 5.8
ng/mL
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11

CTD

SD
6

/
Irwin 0 30 100

300 g/kg
300 g/kg

a 4.2.1.3-3

SD
8 /

1
0 30 100

300 g/kg 4.2.1.3-4

HEK293
3 / hERG 0 50 g/mL in vitro 4.2.1.3-1

8

I

II

I
0 10 50
200 g/kg b

II
200 g/kg

1 1 7

I
50 200 g/kg
1.75 30

15 4
6.8% 12.2%

10
10 g/kg

1.25 1 8.8%
50 200 g/kg

30 36.5%
48.7% 3.75 13

PR QT QTcB

II
1 30

54 mmHg I
200 g/kg 58 mmHg

2 7

1 7
15 30 176 198 /

I 200 g/kg 195
/

1 3/8

4.2.1.3-7

a) CTD4.2.3.2-1 800 g/kg

b) 1 4 8 11 0 10 50 200 g/kg 1

3.R

3.R.1

CNP CNP-53 37 N 2

CNP CNP

CNP NPR-B

NPR-C CNP NPR-B cGMP J Hypertens 1992; 10: 

1111-14 J Biol Chem 1998; 273: 11695-700 cGMP PKGII

FGFR3 MAPK ERK1/2 RAF-1 FGFR3

J Cell Sci 2005; 118: 5089-100 Biochem Biophys Res Commun 2017; 483: 

82-7 FGFR3 ACH CNP FGFR3

CNP

Nat Med 2004; 10: 80-86 Endocrinology 2009; 150: 3138-44
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in vitro CNP NPR-B NPR-C

CTD4.2.1.1-3 NPR-B NIH/3T3

NPR-B cGMP CNP

CTD4.2.1.1-2 CNP J Cell Sci 2005; 118: 5089-100

FGFR3 FGF2 MAPK ERK1/2

FGF2

CTD4.2.1.1-7

ACH TD

CTD4.2.1.1-8

in vivo TD CTD4.2.1.1-9 CTD4.2.1.1-10 ACH

CTD4.2.1.1-11 CTD4.2.1.1-13 CTD4.2.1.1-16

TD

ACH

TD

2 3 4

ACH

CNP ACH

in vitro NPR-B

CTD4.2.1.1-3 cGMP FGFR3 MAPK

ERK1/2

CTD4.2.1.1-2 CTD4.2.1.1-7 in vivo
CTD4.2.1.1-9 11 CNP

ACH

3.R.2

CNP NPR-B

J Hypertension 1992; 10:1111-14 Circulation Res 

1995; 77: 750-8 5.

CTD4.2.1.3-3 CTD4.2.1.3-4
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CNP

Hypertens Res 1998; 21: 7-13 J Cardiovasc Pharmacol 1996; 28: 397-

401 CTD4.2.1.3-7 10 50

200 g/kg

CNP

1 2 7

CNP NPR-B

Handb Exp Pharmacol 2009; 191: 341-66

NPR-B PR

QT QTcB QRS

CNP

7.R.2

4.
124I

ELISA

ECL ELISA 0.50 ng/mL 0.25 ng/mL

ECL 0.14 ng/mL 0.10 ng/mL 0.08 ng/mL

ECL

4.1

4.1.1 CTD4.2.2.2-1 4.2.3.1-1 2

12
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12

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F a)

mL/min/kg
Vz/F b)

mL/kg

280 4 / 51.2 962 15 23.8 286 9830
4 / 84.1 2190 5

600 8 / 84.2 2080 15 17.4 287 7190
8 / 90.3 2430 15 15.0 247 5330

ACH
280 4 / 35.4 799 15 16.0 349 8080

4 / 77.7 1120 5 15.7 249 5640

600 8 / 99.1 2700 15 14.8 222 4740
8 / 54.9 1480 15 14.5 403 8460

80 3 / 13.1 347 5 15.00 227 4917
3 / 10.1 234 5 43.47 306 19205

240 3 / 31.0 1244 5 26.07 184 6932
3 / 20.2 549 5 15.81 430 9802

800 3 / 130 6367 15 22.26 125 4008
3 / 77.4 2454 5 13.51 326 6345

15 3 / 111 832 1 8.78 17.90 227
3 / 142 1338 5

50 3 / 1227 5160 1 15.07 9.68 210
3 / 339 2093 1 14.28 23.12 476

150 3 / 2035 16695 1 20.45 8.98 265
3 / 891 8388 1 17.64 17.87 455

20 3 0.83 0.34 2.07 0.85 5 5, 5
3 2.24 0.85 33.9 16.8 5 5, 5 8.97, 15.28 c) 359.72, 402.25 c) 4657, 8869 c)

60 3 5.84 2.76 59.7 34.5 5 5, 5 7.39 d) 614.75 d) 6555 d)

3 8.38 4.32 225 219 5 5, 15 16.47 11.31 386.37 498.03 8480 7260

200 3 52.5 20.3 2018 1615 5 5, 5 20.96 6.53 145.97 95.29 3896 1941
3 49.8 1.60 1203 323 5 5, 5 17.19 4.80 172.27 51.7 4036 106

2 3 16.9 2.93 122 14.7 1 1, 1 6.59 0.80 15.90 2.07 151 25
3 15.8 7.17 170 138 1 1, 1 12.36 9.46 16.75 12.73 197 65

6 3 42.3 12.4 418 156 1 1, 1 12.00, 13.26 c) 9.77, 16.53 c) 187, 286 c)

3 65.9 14.8 848 435 1 1, 1 11.38 2.65 8.00 3.17 139 77

20 3 216 48.1 2730 355 1 1, 1 21.84 1.70 7.31 0.99 232 49
3 203 15.4 3049 543 1 1, 1 21.94 0.82 6.60 1.08 208 28

tmax 2
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) CL b) Vz c) 2 d) 1

4.1.2 CTD4.2.3.2-3 4 6

1 1 13
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13

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min

10

1 3 / 3.29 5
182 3 / 0.68 22.8 30
1 3 / 0 0

182 3 / 0.53 10.1 15

30

1 3 / 2.95 5
182 3 / 3.86 140.2 15
1 3 / 0.24 5

182 3 / 1.99 84.2 15

90

1 3 / 2.80 5
182 3 / 26.2 735 15 40.1
1 3 / 3.21 5

182 3 / 16.9 460 5 44.1

50

1 3 / 12.7 404 5 17.5
85 3 / 50.4 1851 15
176 1 3 / 19.8 593 15 27.6
1 3 / 6.06 145 15 20.9

85 3 / 18.9 783 15 38.5
176 2 3 / 16.8 636 15 72.3

150

1 3 / 22.1 763 5
85 3 / 99.4 4465 15
176 3 / 38.1 1437 15
1 3 / 32.6 682 5 18.3

85 3 / 54.7 2673 15 28.8
176 3 / 27.8 1317 15 21.7

500

1 3 / 101 4781 15
85 2 3 / 555 29685 5
176 2 3 / 496 25411 15
1 3 / 99.5 2634 5 15.1

85 3 / 134 8581 15 19.2
176 2 3 / 163 8715 5 24.4

20

1 4 2.68 1.36 38.8, 316 b) 5 5, 15 7.65, 69.5 b)

85 1 0.56 52.7 60
176 1 0.40 39.1 60

a) 1 4 1.05 0.28 5 5, 5
85 2 0.39, 0.55 9.61 c) 15, 15

90

1 4 19.8 10.1 1210 1521 5 5, 15 28.9 8.9
85 4 24.7 37.9 1907 3315 15 7, 30 36.6 11.4 d)

176 3 9.26 2.62 575 556 30 5, 60 28.6, 92.5 d)

1 4 19.7 7.78 849 471 10 5, 15 28.3 11.5
85 4 20.7 6.79 675 250 15 5, 15 60.7 67.7 d)

176 4 12.3 7.14 426 306 15 15, 15 16.3, 21.1 c)

300

1 7 102 76.2 5671 6459 5 5, 15 39.6 31.4
85 7 154 130 18290 20011 30 15, 120 126 55 e)

176 7 66.8 39.2 4081 3578 15 5, 60 40.9 21.0 e)

1 7 65.3 26.0 2899 1615 5 5, 15 31.0 10.2
85 7 205 142 19089 25562 15 5, 60
176 7 152 124 14868 22268 15 15, 60 68.5 23.2 e)

tmax 2
Cmax AUC0-t

tmax t1/2

a) 176 PK
b) 2 c) 1 d) 3 e) 6

188 10 g/kg

5/9 7/9 30 g/kg 6/9 4/9 90 g/kg 6/9 5/9 230

10 g/kg 2/9 5/9 30 g/kg 4/9 6/9 90 g/kg 2/9 5/9

176 50 g/kg 10/13 9/14

150 g/kg 11/15 11/15 500 g/kg 5/19 12/24 85
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20 g/kg 3/4 1/4 90 g/kg 1/4 0/4 300 g/kg 1/7 0/7

176 20 g/kg 3/4 4/4 90 g/kg 1/4 1/4 300 g/kg 2/7 3/7

4.2 CTD 4.2.2.3-3 4 4.2.3.5.2-3

2 3 / 124I 90 g/kg 0.25

0.5 1 0.5 1

191 ng Eq/g

259 ng Eq/g 236 ng Eq/g 108 ng Eq/g 65.4 ng Eq/g 60.4 ng Eq/g

54.5 ng Eq/g 51.8 ng Eq/g 49.0 ng E q/g 45.9 ng Eq/g 42.5 ng Eq/g

37.0 ng Eq/g 35.1 ng Eq/g 19.6 ng Eq/g

3 / 124I 50 g/kg 90 g/kg

PET

90 10

0.51%/g 20 0.98 3.30%/g

0.32 0.51 0.12 0.16 0.13 0.26%/g

90 2.60 1.99%/g

24

4 4.17%/g 24 0.83%/g

4 0.08 0.17%/g 24 0.01 0.03%/g

3 / 7 20 45 135 240 g/kg 1 1

7 30 20.3

3.02 122 29.4 216 46.7 ng/mL 19 30

32.6 13.0 142 31.5 318 124 ng/mL 20 30

45 g/kg 135 240 g/kg

0.253 0.171 0.460 0.598 ng/mL

4.3

4.4 CTD4.2.3.5.3-1

14 5 / 90 270 540 g/kg 1 1

30 / 90 g/kg

270 g/kg 0.01 0.05 540 g/kg

0.02 0.05

4.R
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5.

5.25% 1.5% 0.727 mg/ml

0.005% 80 0.005 mol/L pH 5.5

5.1

14

800 g/kg 200 g/kg

150 g/kg 20 g/kg

14

g/kg g/kg CTD

SD

0 80 240 800 800 ALP 800
4.2.3.1-1

0 15 50 150 150

0 20 60 200 200
4.2.3.1-2

0 2 6 20 20

5.2

26 44

15

26 16

1 1 26 50 g/kg/ Cmax 19.8 ng/mL

16.8 ng/mL AUC0-t 592.7 ng min/mL 635.8 ng min/mL 15 g/kg 1

1 7) Cmax 3.4 2.9 AUC0-t

2.0 2.1 1 1 26 90 g/kg/

Cmax 9.3 ng/mL 12.3 ng/mL AUC0-t 574.9 ng min/mL 426.2 ng min/mL

Cmax 1.6 2.1 AUC0-t 2.0

1.5 1 1 44 25 g/kg/

Cmax 2.4 ng/mL 2.4 ng/mL 8) Cmax

0.4 0.4

                                                       
7) ACH 15 mg/kg 1 1 52 Cmax 5.8 ng/mL AUC0-t

290 ng min/mL
8) Cmax 4 AUC
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15

g/kg/ g/kg/ CTD

SD

28
1 /

7

0 50
150 500

50

150

/ /
/

500

150 a) 4.2.3.2-2

SD

26
1 /

28

0 50
150 500

500 1/15 b)

50

/
/

150
ALP

-GGT/

/
/

500
ALP

50 c) 4.2.3.2-3

2 3

28
1 /

7

0 20
90 300

20

90
cGMP

300
CTX-II

300 d) 4.2.3.2-5

2 3

26
1 /

28

0 20
90 300

20 /

90
cGMP

CTX-II P1NP BSAP
300

e) cGMP BSAP

90 f) 4.2.3.2-6
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15

g/kg/ g/kg/ CTD

4 5

44
1 /

13

0 25
75 250

25 cGMP
75

/

CTX-II
250

QT pH
/

/

25 g) 4.2.3.2-7

a) 50 150 g/kg/
b)
c) 50 g/kg/
d)

e) 300 g/kg/ 1
f) 90 g/kg/
g) 25 g/kg/

16

g/kg/ g/kg/ CTD

SD a)

26
7

188

6

0 10
30 90

30

/
/ X

4
BMD BMC

P1NP
90 b) /

/ X

/ X
BMC BMD

BMC
ALP

-
- /
/ -

/
/

BMC
BMC

4 BMD BMC

4 P1NP
TRACP-5b CTX-II

10 4.2.3.2-4

a) X BMD
BMC

TK
b)
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5.3

DNA

24 3 23 0323 1

5.4

CNP CNP

Clin Exp Pharmacol Physiol 2006; 33: 169-76 Anticancer Res 2016; 36:

5693-700 CNP NPR-B

PLos One 2012; 7: e42180 Am J Med Genet 

A 2104; 164A: 156-63 ACH FGFR3 FGFR3

FGFR erdafitinib FGFR3

FGFR3 vofatamab FGFR3

5.5

17

540 g/kg

240 g/kg Cmax 64.5 ng/mL 379 ng/mL AUC0-t 3950 ng min/mL

57966 ng min/mL 9) Cmax 11 65

AUC0-t 14 200

4.4

9) ACH 15 mg/kg 1 1 52 Cmax 5.8 ng/mL AUC0-t

290 ng min/mL
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17

g/kg/ g/kg/ CTD

SD

28
22

1 /

0 a) 90 270 540
90

270

540

90 b)

540 c)

4 2 3 5.1-1

SD

15
7

1 /
270

540

90

540 c)

SD

6 17
1 /

0 90 270 540
540

540

4 2 3 5.2-1

NZW

7 19
1 /

0 45 135 240
240

240

4 2 3 5.2-2

NZW

7 19
1 /

0 45 135 240
240

240

4 2 3 5.2-3

SD
6

20
1 /

0 90 270 540

F1

540

F1
540

4 2 3 5.3-1

a) 0.005 mol/L pH5.5
b) 90 g/kg/
c)

5.6

5.R

6.

6.1

18

111-302 302 111-
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6.2.2

6.2.2.1 I CTD5.3.3.1.1 101 2012 2 6

74 1 48 8 2 26

1 2 8 3 10

1 2 1

2 1 1 6 2 1 3

2 3 3a 2 2

1 5 10 15 g/kg
11) 2 1 2.5 g/kg 2

5 g/kg 1 1 10 3 8 2

3a 0.5 1.5 3 5 5 6.5 6.5 8 8 8 g/kg 1 1 10

6 3b 0.5 1.5 3 3 1.5 1.5 1.5 1.5 1.5 1.5 g/kg

1 1 10 12)

48 1 22 2 26

39 1 22 2 17

19

20

19 1

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg
5 5 2.30 1.07 90.0 15 3 a) 15 15, 30

10 5 6.75 4.08 607 562 30 15, 30 31.6, 76.0 b) 5.76, 15.1 b) 632, 688 b)

15 4 8.83 2.88 687 424 20 15, 30 69.5 61.2 c) 20.3 11.3 c) 1500 530 c)

tmax 2
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) 4 b) 2 c) 3

11) 5 10 30 60 100 150 g/kg 2 10 g/kg 2
DLT 1

3
15 g/kg 4 30 g/kg

12) 3b 3a



26
0.4 mg BioMarin Pharmaceutical Japan

20 2

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min

1 2.5
1 4 0.75 0.44 129 a) 15 14, 60
6 5 0.80 0.41 63.8 a) 15 15, 15

10 6 0.74 0.31 110 a) 15 15, 60

2 5
1 6 1.41 0.60 74.2 12.5 b) 15 15, 16
6 6 1.42 0.72 83.0 41.2 c) 30 15, 56

10 5 1.40 0.69 69.5 20.7 c) 15 15, 30

3a
5 4 2 1.14, 1 16 39.6 a) 18, 30

6.5 6 2 2.20, 3.02 93.4, 121 15, 35
8 10 2 3.89, 4.01 132, 229 15, 30

3b
3 4 6 2.21 1.66 377 454 c) 30 15, 60

1.5 6 3 1.24 0.79 83, 662 d) 26 15, 60
10 3 1.11 0.78 79.5, 744 d) 30 17, 60

tmax 2
Cmax AUC0-t

tmax

a) 1 b) 3 c) 4 d) 2

1 3/8 3/8 5 g/kg

3/5 3/5 10 g/kg 4/5 4/5 15 g/kg 4/4 4/4 2

3/6 2/6 1 2.5 g/kg 4/6 3/6 2 5 g/kg

5/6 4/6 3a 0.5 8 g/kg 2/2 1/2 3b 0.5 3 g/kg 6/6

5/6

1 2

6.2.3

6.2.3.1 II CTD5.3.5.2.1-1 202 2014 1 2018 10

5 14 ACH 36

7.1.1 II

21

21

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg

1 2.5 1 1 0.55 1.37 5
183 2 0.58, 0.70 1.44, 7.59 5, 5

2 7.5 1 7 1 36 0.90 32.2 28.1 16 5, 21
183 7 1.09 0.51 23.4 14.5 16 15, 30

3 15 1 10 4.75 1.99 175 113 15 5, 30 19.3, 29.4 b) 31.6, 136 b) 1340, 3780 b)

183 10 4.81 1.61 178 57.0 15 5, 30 18.8, 28.3 b) 59.2, 62.5 b) 1700, 2420 b)

4 30 1 9 16.8 11.5 689 383 15 5, 30 27.0 7.72 c) 49.2 28.4 c) 1830 1020 c)

183 a) 7 14.5 42.1 1300 798 19.0 15, 60 42.7 22.7 d) 27.3 18.5 d) 1250 592 d)

tmax 2
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) 1
b) 2 c) 8 d) 6
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cGMP/Cr 22 CXM

23

22 cGMP/Cr

g/kg 1 10 29 85 183

1 2.5

1273 383
8

1106 489
8

2603 2691
8

1694 559
8

1659 309
7

1 70.7 90.8
7

143 282
8

550 1777
8

32.5 703
8

138 1047
7

2 81.8 393
7

172 504
7

458 1499
8

139 1125
8

16.2 448
7

2 7.5

1538 698
7

1547 1025
8

1776 993
7

1926 1215
8

1740 877
8

1 1194 991
7

1275 1892
5

717 2594
6

701 2535
6

1482 2143
7

2 1795 1894
6

2163 1490
7

823 1787
7

1008 2013
7

1411 1320
7

3 15

1602 1330
10

1654 827
10

1781 604
8

1982 835
10

1498 456
10

1 1669 890
8

1919 2807
10

2537 1919
7

2735 2273
10

2329 1724
9

2 4453 2132
9

5263 4836
10

3657 2628
7

6102 3021
10

4508 2527
10

4 30

1418 379
8

1398 402
7

1991 934
8

1590 252
7

1821 517
8

1 1803 2500
6

3055 2271
6

3125 3492
7

4028 3235
7

5062 3642
8

2 6713 1988
7

10070 3265
6

12207 8744
6

9537 4795
7

11346 3344
8

4 5739 3260
6

10560 5877
7

9341 3127
7

3990 1255
4

6553
1

1 pmol cGMP /mg Cr

23 CXM a)

g/kg 10 29 85 183

1 2.5 8273 2554
8

612 1491
8

236 2985
8

554 1829
8

1361 767
7

2 7.5 9337 3525
8

181 2567
8

79 2383
8

1371 2525
8

1608 3452
8

3 15 10982 2729
10

635 2280
10

1477 3851
10

4312 3367
10

2499 4647
10

4 30 10071 1837
9

67.1 1380
9

3197 2587
8

5762 4311
8

4310 3547
8

pg/mL
a) CXM

24 14/35

2

6.2.3.2 II CTD5.3.5.2.2-1 205 2016 1 2019 11

202 ACH

7.1.2 II

24
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24
202

g/kg
a) Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg

1 15
36 6 8.59 2.94 517 241 30 15, 45 14.4, 20.7 b) 27.4, 84.6 b) 816, 1760 b)

48 5 6.89 3.86 467 310 30 15, 45 21.6 c) 58.2 c) 1810 c)

60 4 14.2 3.35 859 254 22.5 5, 90 13.0 c) 30.1 c) 566 c)

2 15
36 6 7.02 3.76 353 162 30 6, 61 21.0 4.55 d) 52.8 39.7 d) 1560 1140 d)

48 6 8.59 2.69 467 248 23 14, 40 17.7, 21.7 b) 39.6, 70.3 b) 1010, 2200 b)

60 6 7.55 3.56 391 259 15.5 5, 30 22.3 5.07 e) 36.6 18.0 e) 1180 632 e)

3 15
36 9 11.9 5.27 723 406 15 13, 45 19.6 3.20 e) 39.0 25.6 e) 1070 681 e)

48 9 10.4 3.10 622 305 28 6, 78 20.1 7.98 f) 41.6 16.3 f) 1090 406 f)

60 7 12.9 4.87 790 354 30 15, 73 20.6 4.21 d) 29.0 12.4 d) 812 224 d)

4 30 36 8 24.6 17.8 1470 1010 28.5 7, 33 26.1 4.28 d) 20.0 12.1 d) 724 399 d)

48 8 20.4 7.37 1240 432 15 15, 60 30.3 3.75 d) 30.6 14.3 d) 1290 434 d)

tmax 2
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) 202 b) 2 c) 1 d) 3 e) 5 f) 4

cGMP/Cr 25 CXM

26

25 cGMP/Cr
202

g/kg 36 a) 48 a) 60 a)

1 15

1346 228 6 1466 261 5 1083 219 4
1 2859 2024 6 2393 515 5 2872 1090 4
2 6681 2859 6 7381 3108 5 4909 902 4
4 4561 1785 6 3655 2822 5 6065 2202 4

2 15

1439 246 4 1396 543 5 839 286 5
1 2124 680 4 7783 10403 4 1160 554 5
2 6610 2294 4 6772 3560 5 3373 1843 5
4 3499 3076 4 3651 441 4 3063 1374 4

3 15

1608 514 8 1469 974 7 785 192 7
1 3717 3406 8 2401 1700 6 1722 1325 6
2 9686 5611 8 6960 4441 7 5490 2209 7
4 5320 3879 8 5676 4307 7 4337 2253 7

4 30

1716 345 8 1354 355 6
1 3343 2997 8 3473 2448 6
2 9414 5225 8 9830 2977 6
4 6884 2728 6 8064 2635 6

pmol cGMP /mg Cr
a) 202

26 CXM a)

202
g/kg

b) 36 c) 48 c) 60 c)

1 15 8273 2554
8

2012 1807
6

3835 2193
6

4240 2467
6

2 15 9337 3525
8

1883 2769
6

2304 1828
5

4590 5143
5

3 15 10982 2729
10

3685 4161
10

2400 3938
10

1425 5338
8

3 30 10071 1837
9

3642 2069
8

2008 2312
8

6552 4694
7

pg/mL
a) CXM
b) 202
c) 202

19/30 3
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6.2.3.3 II CTD5.3.5.1.2 206 2018 6 2020 9

60 ACH 70 1 24 60

30 2 6 24 20 3 0 6

20

7.1.3  

II

1 1 27
13)

27

g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg

1
24

60
15

1 3 4.47 3.30 167 110 15.0 15.0, 15.0 21.9 3.4 111 58.6 3700 2410
13 4 3.81 1.67 114 64.3 15.5 15.0, 16.0 15.2 2.7 150 58.5 3240 1180
26 4 6.86 4.59 327 336 15.0 15.0, 17.0 29.3 11.0 82.1 57.6 3800 3950
39 4 4.98 1.33 204 123 15.0 15.0, 21.0 27.1 9.0 90.3 51.6 3170 1350
52 4 5.65 3.01 218 138 14.0 7.0, 17.0 21.8 4.2 85.7 44.4 2650 1470

2
6

24

15

1 3 2.84 1.23 65.9 33.6 15.0 4.0, 15.0 26.1 a) 147 a) 5550 a)

26 1 10.1 398 17.0 37.6 35.4 1920
39 2 1.01, 4.39 29.9, 229 5.0, 35.0 22.1 a) 63.1 a) 2010 a)

52 2 1.01, 2.87 17.7, 77.1 5.0, 15.0 12.5 a) 182 a) 3290 a)

30

13 3 12.5 9.19 530 370 13.0 5.0, 16.0 25.8 4.67 77.3 54.2 2740 1820
26 1 8.96 243 6.0 6.41 123 1130
39 1 6.18 333 15.0 22.3 86.0 2770
52 1 17.6 798 14.0 22.6 35.9 1170

3
6 30

1 3 12.3 3.68 372 119 5.0 5.0, 13.0 60.4 14.9 82.0 25.9 6800 577
13 1 16.4 489 5.0 23.3 59.3 1990
39 1 23.6 638 12.0

tmax 2
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) 1

cGMP/Cr 28 CXM

29 1

2

28 cGMP/Cr

g/kg 1 13 26 39 52

1
24

60
15

4620 1730
4

3350 515
4

3290 917
4

3420 1230
4

3290 400
3

2 4 4880 6710
4

2450 1130
4

6290 4790
4

7620 4220
4

4820 4110
3

2
6

24

15

6770 3440
3

9020
1

4940
1

2 4 1260 2230
3

1260
1

6040
1

30

3340
1

5600 1120
3

8900
1

2 4
10300
1

5090 5140
3

4910
1

2 pmol cGMP /mg Cr
a) 2 4

                                                       
13) 3
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29 CXM a)

g/kg
8 6 20 39

1
24

60
15 8050 1017

4
3645 4392

4
10325 7962

4
5750 2859

4
4880 3724

4

2
6

24

15 8920 3662
4

5180 2963
4

2325 1633
4

10300
1

30 2790, 6210
2

2 pg/mL
a) CXM

6.2.3.4 III CTD5.3.5.1.1-1 301 2016 11 2019 10

ACH 110

7.2.1 III

30

30
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg
1 58 7.18 9.65 242 232 15.0 5.0, 35.0 21.0 4.67 a) 104 98.8 a) 2880 2450 a)

26 55 6.52 7.89 256 211 15.0 0, 35.0 26.6 9.08 b) 85.2 53.2 b) 3020 1980 b)

52 56 5.80 3.68 290 235 15.0 5.0, 60.0 27.9 9.91 c) 79.4 53.0 c) 2910 1660 c)

tmax

Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) 55 b) 53 c) 48

cGMP/Cr 31 CXM

32

31 cGMP/Cr
1 26 52

2135 1418
58

1751 792
58

1876 697
61

1 220 931
57

56 643
54

131 621
58

2 184 726
56

41 556
53

151 2219
59

4 209 828
56

19 645
53

168 738
60

2229 1144
59

1993 775
58

2023 1104
58

1 2779 1937
57

3181 2659
55

2895 3347
56

2 5910 4942
57

6145 5485
56

5539 3646
55

4 2879 3035
57

2973 3356
56

3336 2763
55

pmol cGMP /mg Cr
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32 CXM a)

13 26 39 52
10205 5094

58
778 4785

57
847 3839

57
631 3970

57
847 5364

55
10818 4340

58
5801 5751

55
5719 5983

55
4583 5709

53
3668 5742

54
pg/mL

a) CXM

52 25/60

6.2.3.5 III CTD5.3.5.2.3-1 302 2017 12 2019 10

301 ACH

7.2.2 III

301 /

301 /

33

33
a) Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min
CL/F

mL/min/kg
Vz/F

mL/kg

/
1 59 5.39 2.98 220 130 15 5, 48 23.8 6.16 b) 88.0 62.7 b) 3030 2370 b)

26 14 8.47 6.14 434 414 15 5, 45 25.6 6.43 c) 46.6 24.7 c) 1590 785 c)

52 3 7.30 2.86 611 86.3 46 45, 47 28.9 d) 19.0 d) 791 d)

78 1 8.83 763 42

/

52 56 7.33 6.54 355 273 15 4, 55 30.6 7.40 e) 65.7 45.1 e) 2920 2600 e)

78 12 6.21 3.21 341 185 16 14, 99 31.1 7.09 f) 58.4 40.0 f) 2630 2150 f)

104 3 5.22 2.09 224 93.7 16 15, 25 30.2 10.1 73.4 37.4 3560 3010
130 1 5.61 460 16

tmax 1
Cmax AUC0-t

tmax t1/2 CL/F Vz/F
a) / 1 / 52 301 52
b) 57 c) 13 d) 1 e) 50 f) 11

cGMP/Cr 34 CXM

35
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34 cGMP/Cr a)

1 26 52 78 104 130

/

1965 805
59

2480 1825
12

1776 849
4

3358
1

1 2609 1903
55

2711 3714
10

3496 3300
4

3629
1

2 5568 2997
53

7320 6378
11

7249 2679
3

16818
1

4 2941 2053
50

5462 4822
11

8405 4742
4

20131
1

/

2258 1153
57

1993 775
58

1930 673
58

1714 662
12

1783 714
3

1251
1

1 2773 1962
55

3181 2659
55

2683 1896
56

2103 2328
12

671 607
3

711
1

2 5929 4977
55

6145 5485
56

6618 4334
56

6663 6686
11

4797 1181
3

7517
1

4 2877 3022
55

2973 3356
56

3617 2841
53

3618 2970
10

2244 1666
3

4783
1

1 pmol cGMP /mg Cr
a) / / 301

35 CXM a) b)

13 26 52 78 104 130
/ 10343 5330

61
4575 5330

37
4396 6067

14
9628 10633

4
6190
1

/ 10845 4416
56

5801 5751
55

5719 5983
55

5182 6239
56

7090 3494
11

8870 7012
3

6190
1

1 pg/mL
a) CXM
b) / / 301

40/116

6.2.4 CTD5.3.3.5.1

ACH II III 5 202 205 206 301 302

158 84 74 114 6

28 10 4741

NONMEM ver.7.4

8 0.95, 15 22.2 9, 74.5 kg

1 1 1 CL/F

V/F

ka CL/F V/F

15 g/kg CL/F V/F 20 kg

40 kg 1.28 2.12 60 kg 1.48 3.31
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6.R

6.R.1

301

302 ACH 15 g/kg

36

36 15 g/kg
Cmax

ng/mL
AUC0-t

ng min/mL
tmax

min
t1/2

min

301

1
3 5.54 3.60 216 156 14 5, 16 22.3 6.65

55 7.27 9.89 244 236 15 5, 35 21.0 4.61 b)

26
2 4.15, 16.9 199, 582 7, 12 21.5, 25.2

53 6.36 7.90 250 210 15 0, 35 26.7 9.23 c)

52
2 2.21, 9.66 95, 279 6, 13 10.1, 17.2

54 5.79 3.67 293 238 15 5, 60 28.5 9.62 d)

302 a)
/ 1

4 6.48 2.01 242 88.6 13.5 5, 15 27.3 5.15
55 5.31 3.03 218 133 15 5, 48 23.6 6.20 e)

/ 52
2 4.94, 6.06 168, 227 14, 15 26.7, 29.8

54 7.40 6.65 361 276 15 4, 55 30.7 7.53 f)

tmax 2
Cmax AUC0-t

tmax t1/2

a) / 1 / 52 301 52
b) 52 c) 51 d) 46 e) 53 f) 48

301 302 ACH

15 g/kg cGMP/Cr 14)

37 CXM 38 ACH

37 cGMP/Cr a)

1 a) 26 52

1903 1246, 6095
5

9104 2854, 12197
5

2961, 3040
2

4108, 32639
2

2020, 2428
2

4442, 5330
2

1777 805, 4643
111

4941 204, 22225
107

1779 744, 6549
68

4692 1490, 24302
67

1783 925, 3889
60

5893 754, 17747
59

2 pmol cGMP/mg Cr
a) / / 301

38 CXM a) b)

b) 13 c) 26 c) 39 c) 52 c)

11800 8790, 20300
6

2600, 14100
2

7600, 10200
2

8200, 5100
2

4300, 7700
2

9580 1820, 34500
111

5515 17500, 25800
90

4200 3300, 27700
67

4600 2710, 21100
55

4040 5050, 25100
58

2 pg/mL
a) CXM
b) / / 301

                                                       
14) 1 2 4
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64 kg ACH 15 g/kg 1 mg

302 1 mg

5 5 ACH 2

30 g/kg 2 5 15 g/kg 301

7.R.4

6.R.3

301 302 15 g/kg

Cmax AUC0-t 39

cGMP/Cr 40 CXM

41

39

/
g/kg

Cmax

ng/mL
AUC0-t

ng min/mL

301 15
1 7.15 7.46 27 7.21 11.4 31 260 198 27 226 260 31

26 6.01 3.65 24 6.91 10.1 31 270 246 24 244 183 31
52 5.28 3.01 25 6.21 4.14 31 275 236 25 302 238 31

302 a) / 15 1 5.72 3.07 50 3.54 1.47 9 235 135 50 138 46.4 9
/ 52 6.16 2.53 25 8.27 8.44 31 297 214 25 402 307 31

Cmax AUC0-t

a) / 1 / 52 301 52

40 cGMP/Cr a)

1 2150 975 77 6247 4245 74 2027 1049 39 5173 3562 38
26 2097 892 32 8022 6495 32 2060 1146 38 5768 4357 37
52 2005 691 28 6955 4174 27 1849 671 34 6928 4346 34

2 pmol cGMP /mg Cr
a) / / 301

41 CXM a) b)

10683 5245 77 10179 4040 39
13 5025 5849 54 5710 5246 38
26 6166 6376 32 4831 5627 37
39 5211 4939 25 4681 6434 32
52 4496 6230 27 6282 6840 33

2 pg/mL
a) CXM
b) / / 301
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III 301 302

202 205

Cmax AUC0-t

42 cGMP/Cr 43 CXM

44

42

g/kg
Cmax ng/mL AUC0-t ng min/mL

15
36 10.3 4.2, 12.1 5 6.4 1 619 158, 845 5 346 1
48 9.0 1.5, 10.8 4 4.2 1 654 49.8, 744 4 231 1
60 13.7 10.1, 14.8 3 18.2 1 923 484, 994 3 1040 1

30

1 10.4 7.4, 21.2 7 15.8, 43.8 2 544 255, 967 7 465, 1440 2
183 14.5 8.6, 839 6 15.8, 20.7 2 1070 524, 16300 6 1810, 2820 2

36 17.1 13.5, 36.4 6 12.0, 64.5 2 1110 900, 2090 6 685, 3740 2
48 20.5 10.2, 32.8 6 13.0, 22.4 2 1290 556, 1790 6 862, 1710 2

2
Cmax AUC0-t

43 cGMP/Cr

g/kg

15
36 1271 1045, 1641 4 7090 3754, 8402 4 1315 1 3634 1
48 1560 1351, 1823 3 8537 7770, 9178 3 1481 1 2252 1
60 841, 1162 2 5484, 6946 2 983 1 4653 1

30

1 1330 1156, 1695 4 7785 1106, 10524 4 952, 1163 2 5664, 6684 2
183 1712 1450, 2143 5 11744 8189, 16006 5 1243, 1835 2 11916, 15943 2
36 1591 1407, 2195 5 9178 7591, 18345 5 1315, 2242 2 3058, 6982 2
48 1435 1155, 1960 4 9163 5927, 12450 4 917 1 13901 1

2 pmol cGMP /mg Cr

44 CXM

g/kg

15
36 4593 190, 6999 4 5680 1
48 2677 978, 4400 4 2297 1
60 3217, 4390 2 2788 1

30

9133 7472, 9728 5 10490, 10980 2
183 3137 2355, 5482 5 1121, 10240 2

36 8077 3358, 12915 5 920 1
48 7197 2883, 12942 5 260, 2680 2

2 pg/mL 

7.R.2.4
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7.

45 5

45

202 II 5 14 35

2.5 g/kg 1 7.5 g/kg 2
15 g/kg 3 30 g/kg 4 1

1 6 18

205 II 202 30 15 g/kg 30 g/kg 1 1

206/208 II 5
206 51
208 37

206 1 15 g/kg
2 3 30 g/kg 2

15 g/kg 2 1 1
6
208 206 1 1

301 III
5 18

121 15 g/kg 1 1 52

302 III 301 119 15 g/kg 1 1

7.1 II

7.1.1 II CTD5.3.5.2.1 202 2014 1 2017 10

5 14 35 1

2 8 3 4 8 10

6.2.3.1 II

901 16) 6

5 14

6 18

1 4 2.5 g/kg 7.5 g/kg 15 g/kg

30 g/kg 1 1 2

1 7.5 g/kg

15 g/kg 2 15 g/kg 17) 3 4

15 g/kg 30 g/kg

35 1 8 2 8 1 3 10

4 9 4 1

34 32

5 1 2 2 2 2

1 4 1

                                                       
16)

17) 15 g/kg
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Z 46

3.54 cm/ 6

4.29 cm/ 0.75 cm/

46 6 Z
202

1
2.5 g/kg 8

2
7.5 g/kg 8

3
15 g/kg 10

4
30 g/kg 8

cm/

a) 3.76 1.11 2.89 1.39 4.04 2.28 4.49 1.19
6 b) 3.38 0.89 4.17 1.28 6.06 1.07 6 58 1.18

0.371 1.59 1.28 1.44 2.01 2.00 2.09 2.14

Z
6.06 0.633 5.15 0.853 4.61 1.14 5 19 0.749

6 6.06 0.526 5.07 0.763 4.38 1.06 5.04 1.01
0.008 0.179 0.078 0.144 0.229 0.264 0 265 0.187

2.09 0.0984 2.03 0.179 1.91 0.229 1.96 0.182
6 2.07 0.0773 2.03 0.190 1.89 0.210 1.93 0.129

0.021 0.063 0.003 0.051 0.024 0.0370 0.030 0.081

a) 901 6
b) 6

3

47 1

47 3 202
1

2.5 g/kg 8
2

7.8 g/kg 8
3

15 g/kg 10
4

30 g/kg 9

100 8 87.5 7 100 8 100 8 100 10 90.0 9 100 9 100 9
50.0 4 50.0 4 87.5 7 100 8 90.0 9 90.0 9 100 9 100 9
25.0 2 25.0 2 75.0 6 75.0 6 80.0 8 80.0 8 100 9 100 9
50.0 4 0 0 0 0 0 0 20.0 2 0 0 44.4 4 0 0
50.0 4 0 0 25.0 2 0 0 20.0 2 0 0 33.3 3 11.1 1
12.5 1 12.5 1 12.5 1 12.5 1 20.0 2 20.0 2 33.3 3 33.3 3
37.5 3 25.0 2 50.0 4 50.0 4 40.0 4 40.0 4 22.2 2 0 0
50.0 4 50.0 4 25.0 2 25.0 2 40.0 4 40.0 4 22.2 2 22.2 2
50.0 4 0 0 12.5 1 0 0 30.0 3 0 0 22.2 2 0 0

0 0 0 0 12.5 1 0 0 30.0 3 0 0 22.2 2 0 0
12.5 1 0 0 37.5 3 0 0 30.0 3 0 0 11.1 1 0 0

% MedDRA/J ver 22.0

1 1

3 1 4 1

4 1

7.1.2 II CTD5.3.5.2.2 205 2016 1 2019

11

202

202 1 1

2
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6 1.5cm/

30 1 6 2 6 1 3 10

4 8 4

1 2 2 3 2

1

202 205 Z

48

48 Z 202/205
a) 1 6 2 6 3 10 4 8

cm/ c)

b) 3.18 1.24 6 3.22 1.06 6 4.04 1.41 10 4.19 1.19 8
12 4.14 0.69 6 4.67 1.23 6 5.91 0.92 10 6.08 0.70 8

0.96 1.18 6 1.45 0.91 6 1.87 1.34 10 1.88 1.66 8
24 4.53 0.89 6 4.96 0.58 5 5.79 0.69 10 6.03 0.44 8

1.34 1.34 6 2.12 0.85 5 1.75 1.10 10 1.84 1.33 8
36 4.75 0.76 6 5.25 0.85 6 5.58 0.88 9 5.82 0.40 8

1.56 1.24 6 2.03 0.78 6 1.64 1.19 9 1.63 1.33 8
48 4.85 0.76 6 4.98 0.84 6 5.52 1.01 9 5.82 0.46 8

1.67 1.20 6 1.76 0.96 6 1.58 1.27 9 1.62 1.30 8
60 4.66 0.73 4 4.81 0.82 6 5.28 0.98 9

1.03 0.75 4 1.59 0.93 6 1.34 1.31 9

Z

6.06 0.69 6 4.91 0.77 6 4.61 1.14 10 5.19 0.75 8
12 5.93 0.62 6 4.80 0.70 6 4.19 1.12 10 4.77 0.85 8

0.14 0.17 6 0.11 0.21 6 0.42 0.07 10 0.42 0.21 8
24 5.62 0.95 6 4.68 0.78 5 3.82 1.06 10 4.30 0.86 8

0.44 0.47 6 0.30 0.14 5 0.79 0.28 10 0.90 0.30 8
36 5.27 1.29 6 4.47 1.03 6 3.37 1.11 9 3.96 0.82 8

0.80 0.94 6 0.44 0.35 6 0.99 0.53 9 1.23 0.38 8
48 5.00 1.38 6 4.39 1.14 6 3.72 1.27 9 3.73 0.64 8

1.06 0.94 4 0.52 0.53 6 1.00 0.69 9 1.46 0.36
60 5.29 1.07 4 4.33 1.19 6 3.86 1.30 9

0.93 0.86 4 0.58 0.57 6 0.85 0.75 9
2.12 0.08 6 2.05 0.17 6 1.91 0.23 10 1.96 0.18 8

12 2.03 0.09 6 2.04 0.18 6 1.88 0.22 10 1.91 0.16 8
0.09 0.07 6 0.01 0.03 6 0.03 0.04 10 0.05 0.08 8

24 2.01 0.09 6 1.9 6 0.10 5 1.84 0.21 10 1.84 0.13 8
0.11 0.05 6 0.03 0.07 5 0.07 0.05 10 0.12 0.11 8

36 1.99 0.08 6 1.93 0.11 6 1.87 0.21 9 1.80 0.14 8
0.13 0.08 6 0.13 0.11 6 0.08 0.06 9 0.16 0.10 8

48 1.98 0.09 6 1.86 0.16 6 1.85 0.25 9 1.76 0.17 8
0.14 0.11 6 0.19 0.17 6 0.09 0.10 9 0.20 0.08 8

60 2.00 0.08 4 1.88 0.13 6 1.82 0.26 9
0.15 0.08 4 0.18 0.14 6 0.12 0.10 9

a) 202
b) 901 6
c) 

Z

49
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49 Z 202/205
a)

cm/ c)

b) 3.54
12 5.74 2.19
24 5.40 1.85
36 5.82 2.27
48 5.95 2.18
60 5.53 1.99

Z

4.40
12 4.08 0.32
24 3.99 0.42
36 3.68 0.72
48 3.55 0.86
60 3.72 0.68

1.84
12 1.84 0.00
24 1.83 0.01
36 1.79 0.05
48 1.73 0.11
60 1.75 0.08

a) 202
b) 901 6
c) 

202 205 10

50 1

D

50 10 202/205
1

6
2

6
3

10
4

8

100 6 83.3 5 100 6 100 6 100 10 90.0 9 100 8 100 8
66.7 4 66.7 4 100 6 100 6 90.0 9 80.0 8 100 8 100 8
83.3 5 83.3 5 83.3 5 83.3 5 80.0 8 80.0 8 100 8 100 8
100 6 0 0 33.3 2 0 0 60.0 6 0 0 50.0 4 0 0
50.0 3 0 0 33.3 2 0 0 20.0 2 0 0 50.0 4 0 0
50.0 3 0 0 50.0 3 0 0 10.0 1 0 0 50.0 4 0 0
83.3 5 0 0 33.3 2 0 0 60.0 6 0 0 37.5 3 0 0
50.0 3 0 0 66.7 4 0 0 50.0 5 0 0 37.5 3 0 0
83.3 5 0 0 16.7 1 0 0 40.0 4 0 0 37.5 3 12.5 1
50.0 3 0 0 33.3 2 0 0 40.0 4 0 0 37.5 3 12.5 1
66.7 4 16.7 1 16.7 1 0 0 30.0 3 0 0 37.5 3 0 0
16.7 1 0 0 66.7 4 0 0 80.0 8 0 0 25.0 2 0 0
66.7 4 66.7 4 50.0 3 50.0 3 50.0 5 50.0 5 25.0 2 25.0 2
66.7 4 50.0 3 50.0 3 50.0 3 40.0 4 40.0 4 25.0 2 25.0 2
33.3 2 0 0 83.3 5 0 0 30.0 3 0 0 25.0 2 12.5 1
50.0 3 0 0 83.3 5 0 0 10.0 1 0 0 25.0 2 0 0
66.7 4 0 0 50.0 3 0 0 20.0 2 0 0 25.0 2 0 0
66.7 4 0 0 33.3 2 0 0 40.0 4 0 0 12.5 1 0 0
66.7 4 0 0 16.7 1 0 0 40.0 4 0 0 12.5 1 0 0

D 50.0 3 0 0 33.3 2 0 0 50.0 5 0 0 0 0 0 0
% MedDRA/J ver 22.0

1 1

3 1
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7.1.3 II CTD5.3.5.1.2 206/208 2018 6

2020 6 2020 9

5 70 1 24 60

30 2 6 24 20 3 0 6 20
18) 206

4 19) 208

6.2.3.3

II

206 1 2 901 16) 6

3 901 206 3 60

1 24 60 2 6 24 3 0 6

208 206

206 1 2 1 30 52

4 3 1 30 12

52 4 208

1.5cm/

206 1 15 g/kg 220) 3

30 g/kg 2 15 g/kg 2 208 206

1 1

2

206 62 1 4 31

5 2 4 16 2

3 3 4 1

FAS FAS 206

37 208 208 37 8

FAS FAS 206

208

206 Z

51

                                                       
18) 3 8

19)

20) 2 15 g/kg 2 15 g/kg
202 15 g/kg 2

2 30 g/kg



42
0.4 mg BioMarin Pharmaceutical Japan

51 Z 206/208
a) 1 4 2 4 3 3

cm/
c)

b) 6.21 1.73 4 11.93 1.32 4 24.78 5.39 3
26 6.90 1.64 4 10.40 2.15 4 14.43 1

0.69 1.70 4 1.53 3.03 4 5.03 1
52 6.78 1.00 4 9.17 1.06 4

0.57 0.91 4 2.75 1.65 4
78 6.48 0.90 4 9.39 1

0.27 1.13 4 3.26 1
104 6.45 0.70 3

0.27 1.09 3

Z

4.51 0.33 4 4.72 0.53 4 4.18 0.77 3
26 4.35 0.23 4 4.29 0.65 4 4.39 1

0.15 0.19 4 0.43 0.69 4 0.08 1
52 4.16 0.47 4 3.88 0.35 4

0.34 0.27 4 0.84 0.25 4
78 4.06 0.50 4 3.35 1

0.45 0.29 4 0.78 1
104 3.77 0.41 3

0.62 0.36 3
2.25 0.36 4 2.56 0.25 4 3 12 0.37 3

26 2.21 0.35 4 2.49 0.22 4 3.00 1
0.04 0.06 4 0.07 0.05 4 0.37 1

52 2.23 0.24 4 2.37 0.21 4
0.02 0.12 4 0.19 0.28 4

78 2.15 0.29 4 2.30 1
0.11 0.08 4 0.29 1

104 2.19 0.22 3
0.19 0.10 3

2
a) 206
b) 1 2 901 6 3 901 3

c) 12

206 208

52 53

52 2
206

1 2 3

100 4 100 4 100 4 50.0 2 100 3 66.7 2
100 4 100 4 50.0 2 50.0 2 66.7 2 66.7 2
100 4 100 4 50.0 2 50.0 2 66.7 2 66.7 2
25.0 1 0 0 25.0 1 0 0 66.7 2 0 0
50.0 2 0 0 75.0 3 0 0 33.3 1 0 0
25.0 1 0 0 75.0 3 0 0 33.3 1 0 0
50.0 2 0 0 50.0 2 0 0 0 0 0 0

0 0 0 0 50.0 2 0 0 66.7 2 0 0
75.0 3 0 0 0 0 0 0 0 0 0 0
25.0 1 0 0 0 0 0 0 66.7 2 0 0

0 0 0 0 50.0 2 0 0 33.3 1 0 0
0 0 0 0 50.0 2 0 0 0 0 0 0

% MedDRA/J ver 22.0
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53 2
208

1 2

100 4 0 0 100 4 0 0
50.0 2 0 0 0 0 0 0
25.0 1 0 0 50.0 2 0 0
50.0 2 0 0 0 0 0 0
50.0 2 0 0 0 0 0 0
50.0 2 0 0 0 0 0 0

% MedDRA/J ver 22.0

206 208

7.2 III

7.2.1 III CTD5.3.5.1.1 301 2016 12 2019 10

5 18 110 21)

55

7 22) 6.2.3.4

III

901 16) 6

5 18

4 52 4

15 g/kg 1 1

2

121 61 4 60 3

FAS FAS

2 1

52 54

54 52 cm/ 301 FAS
a) 52 b) c)

c)

p c) d)

61 4.06 1.20 3.94 1.07 0.13 0.18, 0.45 1.57 1.22, 1.93
0.000160 4.26 1.53 5.61 1.05 1.71 1.40, 2.01

95% 95%
a) 901 6
b) 52
c) Z

ANCOVA 52
52 cm/

d) 5%

                                                       
21) 202 901

2.80 0.05 t 1.75cm/ 90%
55 110

22)
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52 Z 55

55 52 Z 301 FAS

52

Z
61 5.14 1.07 5.14 1.09 0.01 0.10, 0.09
60 5.13 1.11 4.89 1.09 0 27 0.18, 0.36
61 2.01 0.21 1.98 0.18 0.02 0.05, 0.01
60 1 98 0.20 1.95 0.20 0.03 0.06, 0.00

95% 95%

52 Z

56

56 52 Z 301

52 b)

cm/ a) 4 4.92 1.21 3.90 0.64 1.03 1.82
3 5.71 0.88 5.42 0.79 0.29 1.67

Z
4 5.20 1.00 5.36 1.19 0.15 0.26
3 6.26 0 14 5.87 0.55 0.39 0.52
4 2.18 0.35 2.13 0.30 0.05 0.09
3 2.14 0.05 2.11 0.10 0.03 0.08

a) 901 6 52
52

b) 1

10% 57

57 10% 301
61 60

98.4 60 83.6 51 98.3 59 88.3 53
47.5 29 45.9 28 73.3 44 71.7 43
65.6 40 63.9 39 68.3 41 68.3 41
9.8 6 9.8 6 38.3 23 38.3 23

29.5 18 3.3 2 26.7 16 0 0
19.7 12 0 0 26.7 16 6.7 4
26.2 16 3.3 2 23.3 14 3.3 2
21.3 13 1.6 1 16.7 10 1.7 1
6.6 4 0 0 15.0 9 0 0
3.3 2 3.3 2 13.3 8 11.7 7

16.4 10 0 0 13.3 8 0 0
4.9 3 4.9 3 11.7 7 11.7 7
13.1 8 0 0 11.7 7 0 0
3.3 2 0 0 10.0 6 0 0
9.8 6 0 0 10.0 6 0 0
4.9 3 0 0 10.0 6 1.7 1
4.9 3 0 0 10.0 6 0 0
6.6 4 0 0 10.0 6 1.7 1
9.8 6 0 0 10.0 6 0 0
13.1 8 11.5 7 8.3 5 8.3 5

D 11.5 7 1.6 1 5.0 3 0 0
11.5 7 11.5 7 3.3 2 1.7 1

% MedDRA/J ver 22.0
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2 58

58 2 301
61 60

100 4 25.0 1 100 3 100 3
25.0 1 0 0 66.7 2 66.7 2
25.0 1 0 0 33.3 1 0 0
25.0 1 0 0 33.3 1 33.3 1
50.0 2 0 0 0 0 0 0

% MedDRA/J ver 22.0

4

/ 1 3 /

1

1

7.2.2 CTD5.3.5.2.3 302 2017 12 2019 10

301

15 g/kg 1 1

2

119 FAS FAS

Z 59

60
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59 Z 301/302 FAS
/ 61 / 58

cm/ b)

a) 3.77 1.29 61 4 26 1.54 58
26 5.96 0.87 14 5 96 1.51 58

2.15 1.35 14 1.70 2.45 58
52 5.90 0.52 4 5.67 0.98 58

1.81 0.53 4 1.41 1.71 58
78 4.97 1 5.89 0.79 13

1.63 1 1 37 1.87 13
104 5.90 0.50 3

1.41 1.25 3
130 6 55 1

2 57 1

Z

5.14 1.09 61 5.09 1.11 58
26 4.89 0.87 14 4 94 1.09 58

0.16 0.14 14 0 15 0.20 58
52 4.72 0.41 4 4.85 1.09 58

0.26 0.34 4 0 24 0.31 58
78 5.27 1 4.41 0.85 13

0.20 1 0.49 0.34 13
104 3 92 0 59 3

0.66 0.56 3
130 2.98 1

1 36 1
1.98 0.18 61 1 98 0.20 58

26 1.92 0.15 14 1 94 0.21 58
0.05 0.06 14 0.04 0.09 58

52 1.94 0.12 4 1 95 0.20 58
0.05 0.08 4 0.03 0 11 58

78 2.10 1 1 95 0.12 13
0.02 1 0.09 0.07 13

104 1 90 0.20 3
0.10 0 11 3

130 1.70 1
0.19 1

2
/ / 301

a) / 6 301 /
301

b) 

60 Z 301/302 FAS
/ 4 / 2

cm/ b)

a) 3.70 0.55 4 4.9, 6.6 2
26 5.2, 3 9 2

0.3, 2.7 2
52 6.1, 4.6 2

1.2, 2 1 2

Z

5.36 1.19 4 6 3, 6 1 2
26 6 5, 6.0 2

0 2, 0.1 2
52 6 5, 5.6 2

0 2, 0.5 2
2.13 0.30 4 2.1, 2 2 2

26 2.2, 2 3 2
0.1, 0 1 2

52 2.0, 2 2 2
0 1, 0.0 2

2
/ / 301

a) / 6 301 /
301

b) 
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10% 61

2

/ 25.0% 1/4 / 100% 2/2

61 10% 301/302
/ a) 61 / 58

52.5 32 8.2 5 100 58 89.7 52
1.6 1 1.6 1 72.4 42 70.7 41
0 0 0 0 70.7 41 70.7 41
0 0 0 0 39.7 23 39.7 23

16.4 10 0 0 29.3 17 0 0
4.9 3 0 0 29.3 17 6.9 4
4.9 3 0 0 25.9 15 3.4 2
4.9 3 0 0 25.9 15 1.7 1
4.9 3 0 0 19.0 11 1.7 1
1.6 1 0 0 17.2 10 1.7 1
9.8 6 0 0 15.5 9 0 0
1.6 1 0 0 15.5 9 0 0
4.9 3 0 0 13.8 8 1.7 1
6.6 4 0 0 12.1 7 0 0
4.9 3 0 0 12.1 7 0 0
3.3 2 0 0 12.1 7 1.7 1
1.6 1 1.6 1 12.1 7 12.1 7
0 0 0 0 12.1 7 0 0
0 0 0 0 12.1 7 10.3 6

8.2 5 0 0 10.3 6 0 0
6.6 4 0 0 10.3 6 0 0
0 0 0 0 10.3 6 0 0

% MedDRA/J ver 22.0
a) 

/ 1 / 4

/ 1

7.R

7.R.1

301

52

95% 1.57 1.22, 1.93 cm/

54 Z 5.14 1.07

52 5.14 1.09 5.13 1.11 52 4.89 1.09

52

55

301 6 301
901 16) 301 302 18
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901 6

95%

1.84 1.37, 2.30 cm/

202 205 3 15 g/kg

5 62

62 3 15 g/kg 202 205
cm/ Z

4.04 1.41 10 4.61 1 14 10
12 5.91 0.92 10 4.19 1 12 10
24 5.79 0.69 10 3.82 1.06 10
36 5.58 0.88 9 3.73 1.11 9
48 5.52 1.01 9 3.72 1.27 9
60 5.28 0.98 9 3.86 1.30 9

202 205 3

ACH AChNH 23)

ACH 202 205 3

0.2 0.03 cm/ 355 62

Z 63

63 Z
202 205 3 AChNH

4.61 1.14 10 5.61 0.34 10
60 3.80 1.25 10 5.56 0.56 10

301 301 302

64 65

64 301

cm/ Z cm/ Z

1
6.64 6.33 4

6.68 5.92
52 4.56 6.51 52 3.09 6.42

2
4.89 6.09 5

4.60 5.95
52 6.10 5.58 52 4.06 6.18

3a) 5.59 6.35 6
4.47 5.11

52 52 3.81 5.01

a) Day 15 7
3.93 3.82

52 4.63 3.82

23) ACH BMI
ACH 1374
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65 301/302 Z
cm/ Z

1
6.64 6.33

52 4.56 6.51
104 4.56 6.44

2
4.89 6.09

52 6.10 5.58
104 5.32 5.26

4
3.52 6.42

52 7.29 5.63

5
3.12 6.18

52 5.21 6.33

6
3.73 5.01

52 6.39 4.30

7
4.44 3.82

52 5.42 3.84

5 ACH 206/208 24) 1 24 60

15 g/kg 2 6 24 3 6

30 g/kg 66 67

66 206/208 Z
1

24 60
2

6 24
3

6
4.51 0.33 4 4.51 0.33 4 4.51 0.33 3

26 4.35 0.23 4 4.29 0.65 4 4.39 1
52 4.16 0.47 4 3.88 0.35 4 5.3, 4.5 2
78 4.06 0.50 4 4.12 0.59 4 5.1, 4.1 2
104 3.77 0.41 3 3.82 0.42 3
130 4.01 0.57 4 3.27 1
156 3.98 0.51 4

2

67 206/208 cm/
a) 1

24 60
2

6 24
3

6
6.21 1.73 4 11.93 1.32 4 24.78 5.39 3

26 6.90 1.64 4 10.40 2.15 4 14.43 1
52 6.65 1.38 4 8.04 1.29 4 9.67 1
78 5.91 1.50 4 5.91 1.13 4 7.0, 11.2 2
104 6.30 0.74 3 7.12 0.81 3
130 4.94 0.85 3 7.80 1
156 5.42 0.91 4

2
a) 6

Z 1 2

1 2 901 16)

301 1 3 2 1.5

52 Z

Z

3 Z

901 Z 0 1 2.86

                                                       
24) 20
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1.17 58 1 2 4.08 1.08 47 Z

52 2 Z

0.6 0.1 78 1 0.3 1 0.3

Z

ACH 2 cm/

Am J Clin Nutr 2008; 88: 364-71 J Clin Endocrinol Metab 2014; 99: 2104-12

ACH

301 5 ACH

52

Z

202

205 5 ACH

206 208 5

ACH

Z

7.R.3 7.R.4

7.R.2

301 25)

68

68
301

16461 60
98.4 60 98.3 59 82.3 135
83.6 51 88.3 53 60.4 99
6.6 4 5.0 3 5.5 9
0 0 0 0 0 0
0 0 1.7 1 1.8 3

16.4 10 16.7 10 20.1 33
57.4 35 65.0 39 39.6 65
36.1 22 28.3 17 36.6 60
4 9 3 5.0 3 6.1 10

%

301 10%

57

25) ACH 202 205 206/208 301 302
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4 /

3 /

1 7

3 4

9

/

69

69
0 6

164
6 12

159
12 24

121
24 36

54
36 48

30
48 60

29
60 72

19
86.2 144 69.2 110 73.6 46 59.3 32 85.3 25 79.3 23 84.2 16

2.4 4 2 5 4 5.0 6 0 0 0 0 6 9 2 5.3 1
a) 13.2 22 8.2 13 7.4 9 9.3 5 0 0 3.4 1 0 0

b) 13.8 23 3.8 6 4.1 5 3.7 2 3.3 1 3.4 1 0 0
12.0 20 6.9 11 7.4 9 3.7 2 6.7 2 3.4 1 5.3 1

%
a) MedDRA HLT
b) MedDRA PT

5 ACH 206 2021 7

11 206 208 26) 206 11

3 70

70 3 206
1 4 2 4 3 3 11

100 4 50.0 2 66.7 2 72.7 8
100 4 50.0 2 66.7 2 72.7 8
50.0 2 75.0 3 33.3 1 54.5 6
25.0 1 75.0 3 33.3 1 45.5 5
50.0 2 50.0 2 0 0 36.4 4
25.0 1 25.0 1 66.7 2 36.4 4

0 0 50.0 2 66.7 2 36.4 4
25.0 1 0 0 66.7 2 27.3 3

0 0 50.0 2 33.3 1 27.3 3
25.0 1 25.0 1 33.3 1 27.3 3
25.0 1 25.0 1 33.3 1 27.3 3

%

3

                                                       
26) 2021 9 208 1 777.0

35.8 2 531.5 25.4 3 317.3 14.8
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208 11 3

4 1 2 3 0/4 2/4 2/3 4 2/4 2/4 0/3

3 2/4 0/4 1/3 3 2/4 1/4 0/3

206 208 27) 206

1 2 2 2

3 5 / / RS

208 1 3

2 2 RS

5

5

206

7.R.2.1 7.R.2.4

7.R.2.1

301 28) 85.0%

51/60 82.0% 50/61

6983 120.4 / 1776

29.2 / 25 , 75

35.0 24.0, 65.0 24.0 14.0, 35.0

2 5 2 2 1

1 /

206 8/11

1 29) 88 53.7%

10% 46.3% 45.1%

22.6% 10.4% 25

                                                       
27) 2021 9
28) MedDRA HLT
29) 302 24 24

301 302 1
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, 75 0.62 0.42, 1.07 1

301 2 302 /

2 1

7.R.2.2

CNP

301 26 52

SBP DBP 71

71 301 SBP DBP
SBP DBP

Day 1
30 0.5 16.0

59
2.9 13.3

60
2.0 9.6

59
0.7 11.7

60
0.8 11.7
59

3.2 13.2
60

60 3.1 14.5
61

2.5 11.6
60

3.7 9.8
61

0.7 10.4
60

1.4 13.0
61

4.8 13.6
60

26
30 0.4 12.3

61
1.1 9.6
58

1.0 12.8
61

1.3 8.5
58

1.7 11.1
61

5.0 11.7
58

60 1.0 11.2
61

2.2 9.9
58

0.8 13.8
61

3.3 9.8
58

1.2 12.7
61

2.7 10.7
58

52
30 1.2 12.5

61
1.6 9.6
57

0.1 10.5
61

2.7 7.0
57

1.7 9.6
61

3.9 11.5
57

60 2.7 11.4
61

0.7 10.4
57

2.2 9.2
61

1.1 8.5
57

0.0 11.7
61

3.3 13.1
57

2 SBP

10 70 mmHg +2 11 90 mmHg

DBP 40 mmHg 40 mmHg
30)

SBP DBP

72

                                                       
30) MedDRA PT



54
0.4 mg BioMarin Pharmaceutical Japan

72 301
61 60

SBP a) 23.0 14 20.0 12
DBP b) 9.8 6) 16.7 10

c) 4.9 3 13.3 8
29.5 18 41.7 25

a) 10 70 +2 mmHg 70 mmHg +2
11 90 mmHg 90 mmHg

b) 40 mmHg 40 mmHg
c) 30

DBP

31)

0% 0 6.7% 4 6.6% 4 5.0% 3

0% 0 3.3% 2 1.6% 1 6.7% 4

206 208 SBP DBP

2 1 DBP

17.1% 28/164

6

6.1% 10 4.9% 8 4.3% 7

3.0% 5 0.6% 1
32) 2 1

CNP

301 SBP DBP

31) MedDRA PT
32) MedDRA PT
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7.R.2.3

301 33)

26.7% 16/60 11.5% 7/61

13.3% 8/60 3.3% 2/61

5.0% 3/60 0% 0/61

1

206 6/11

26.8% 44/164 3

11.0% 18/164 6.7% 11/164

2.4% 4/164 2.4% 4/164 1.8% 3/164

7.R.2.4

301

41.7% 25/60

73

8

A

A 4

ACH

                                                       
33) MedDRA SMQ
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73

59 97
98.3 58 69.1 67

8.62 1227 7.91 842
13.6 8 1.0 1.0
0.06 8 0.02 2

a) 37.3 22 14.4 14
1.43 203 2.14 228

b) 23.7 14 12.4 12
0.20 28 0.21 22

%

a) MedDRA HLT
b) MedDRA SMQ

301 74

74 301 FAS

25 35

Z
5.02 1.08 5.21 1.15

52 4.79 1.08 4.90 1.11
4.27 1.49 4.25 1.58

52 5.77 1.04 5.59 0.94

7.R.3

ACH

Fgfr3 80%

FGFR3 G380R

98% Clin Genet 1977; 11: 31-8 J Med Genet 1986; 23: 328-32 Am J Med Genet A 2008;

146A: 2385-9 ACH FGFR3

ACH 6 SD

Endocr Rev 2000; 21: 23-39 Arch Dis Child 2012; 97: 129-34 Am J Med Genet A 2018; 1-12

Orphanet J Rare Dis 2019;14: 1-49 Clin Genet. 2020; 97: 179-97
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ACH

3 SD

12 24

Arch Dis Child 2012; 97: 129-34 Eur J Pediatr 2017; 176: 873-

9 ACH

ACH

12 Orphanet J Rare Dis 2019; 14: 

1-49 Lancet 2007; 370: 162-72

C CNP CNP NPR-B

FGFR3 CNP

PLoS One 2012; 7: e42180 Am J Med Genet A 2014; 164A: 156-63

FGFR3 CNP

ACH

Endocrinology 2009; 150: 3138-44 Am J Physiol Endocrinol Metab 

2009; 297: E1339-48 J Dent Res 2017; 96: 1526-34 Endocrinology 2009; 150: 3138-44

ACH

ACH

ACH

1

ACH

7.R.1 7.R.2

ACH

FGFR3 ACH

ACH

301 5

5 206/208

2

ACH 1

206/208

5
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5

7.R.4

7.R.4

5 ACH 202

2.5 7.5 15 30 g/kg 6

0.371 1.59 1.28 1.44 2.01 2.00 2.09 2.14 cm/

15 g/kg 30 g/kg 15 g/kg

5 ACH 301

15 g/kg

15 g/kg

205 302 70 kg 64 kg

70 kg 1 mg 302

70 kg 2 1 mg 5 ACH 5

2 5

15 g/kg 2 30 g/kg 5

206 208

15 g/kg

64 kg 1 mg 2 30

g/kg 6.R.2

ACH 75

ACH

301

1

15 g/kg

301

75





60
0.4 mg BioMarin Pharmaceutical Japan

301

2 15 g/kg 2 30 g/kg

64 kg 1 mg

206 208

5

7.R.5

2
34)

9

5

8.

8.1

34)

QOL
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CTD5.3.5.1.2

8.2 GCP

CTD5.3.5.1.1-1 CTD5.3.5.1.2 GCP

9. 1

FGFR3

CNP
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2

4 5 18

0.4 mg 0.56 mg 1.2 mg

BioMarin Pharmaceutical Japan

3 9 28

1.

20 12 25 20 8

1.1

5 ACH 301

52

Z

202

205 5 ACH

206 208 5

ACH 5 ACH

5 ACH

1.3 1.4

1.2
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1.3

ACH

ACH

FGFR3 ACH

ACH

301 5 5

206/208

Z

5 ACH

2

ACH 1

206/208

5

5

ACH GH GH

GH

GH

1.4

5 ACH 205 301

15 g/kg 301

301 302

15 g/kg 64 kg 1 mg

5 206 208

1.3 206 208

2 30 g/kg 2 5 15 g/kg

75
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2 15 g/kg 2 30 g/kg

64 kg 1 mg

206 208 206

5

2 15 g/kg 2 30 g/kg

1 1 1 1 mg

1.5

1 7.R.5

76

77 78

76

77

78

1 9

Z
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2.

10

2 15 g/kg 2 30 g/kg

1 1 1 1 mg

1.

2.



i 
0.4 mg BioMarin Pharmaceutical Japan  

ACH Achondroplasia 
ACH Fgfr3G380R

ALP Alkaline phosphatase
ANCOVA Analysis of Covariance

AUC Area under the drug plasma 
concentration-time curve

BCRP Breast cancer resistance protein
BMC Bone mineral content 
BMD Bone mineral density 
BSAP Bone-specific alkaline phosphatase 
BSEP Bile salt export pump 
cGMP Cyclic guanosine monophosphate
CD Circular dichroism spectrum

CI Confidence interval
CL Clearance
CL/F Apparent clearance
Cmax Maximum plasma concentration
CNP C-type natriuretic peptide C
CPP Critical process parameter
CQA Critical quality attribute
Cr Creatinine
CT Computed tomography

CTX-II C-terminal telopeptide of type II 
collagen II C-

CXM Collagen type X marker X
CYP Cytochrome P450 P450
DBP Diastolic blood pressure
DLT Dose limiting toxicity
DNA Deoxyribonucleic acid
EC50 Half maximal effective concentration 50%
ECL Electrochemiluminescence
EDTA Ethylenediaminetetraacetic acid
ELISA Enzyme-linked immunosorbent assay
EOPC End of production cell

ERK-1/2 Extracellular signal-regulated kinases 
1 and 2 1 2

FAS Full analysis set
FGF Fibroblast growth factor
FGFR3 Fibroblast growth factor receptor-3 3
HCP Host cell protein
hERG Human ether-á-go-go related gene ether-á-go-go
HE Hematoxylin and eosin stain
HLT High level term
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ii

HPLC High performance liquid 
chromatography

HRP Horseradish peroxidase

IC50
Half maximal inhibitory 
concentration 50%

ICH Q5B DNA

10 1 6 3

ICH Q5D
12 7 14

873
IPTG Isopropyl -D-thiogalactopyranoside - -D-

Iso-Asp29 29

Ka Rate constant of absorption
LS Least square
MAPK Mitogen activated protein kinase

MATE Multidrug and toxin extrusion 
proteins

MCB Master cell bank

MedDRA/J Medical Dictionary for Regulatory 
Activities Japanese version ICH

M34Nle 34

MTD Maximum tolerated dose
MRI Magnetic resonance imaging

NADPH Nicotinamide adenine dinucleotide 
phosphate hydrogen

NEP Neutral endopeptidase 
NPBW2 Neuropeptides B/W receptor type2
NPR-A Natriuretic peptide receptor type A A
NPR-B Natriuretic peptide receptor type B B
NPR-C Natriuretic peptide receptor type C C
OAT Organic anion transporters

OATP Organic anion transporting 
polypeptides

OCT Organic cation transporters
PCR Polymerase chain reaction
P-gp P-glycoprotein P

PINP Procollagen type 1 N-terminal 
propeptide 1 N

PKGII cGMP-dependent tyrosine kinase II II cGMP
PT Preferred terms
QbD Quality by Design
QTcB Bazett-corrected QT Interval Bazett QT

RAF-1 Fibrosarcoma serine/threonine protein 
kinase

RP-HPLC Reverse phase high performance 
liquid chromatography

SBP Systolic blood pressure 




