


 
500 mg 1000 mg_ _

4 2 15

500 mg 1000 mg

3 3 30

1 500 mg 1,000 mg

1

Fex(C6H11O5[C6H10O5]aC6H13O5)y

130,000 180,000

  [α-D- -(1→6)]-D-

    Oligo[α-D-glucopyranosyl-(1→6)]-D-glucitol complex of iron(III) oxide

50 kg 1 1,000 mg 1

1 500 mg 2

50 kg 1 20 mg/kg 1



2
500 mg 1000 mg_ _

1 500 mg 2

2,000 mg 50 kg 1,000 mg



 
500 mg 1000 mg_ _

1

3 11 29

500 mg 1000 mg

3 3 30

1 500 mg 1,000 mg

1.

1 2

2000 mg

1 mg

40 kg

50 kg

50 kg

70 kg
70 kg

10 g/dL 750 mg 1000 mg 1500 mg

10 g/dL 1000 mg 1500 mg 2000 mg

40 kg 2

2 mg

2.2× 16 g/dL 10 × kg

2.

1.

1 1000 mg 50 kg

1 kg 20 mg

2.1

1 1000 mg 1 1 500 mg

2

2.2

1 500 mg 2



2
500 mg 1000 mg_ _
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2. ........................................................................................3
3. .....................................................................5
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5. ................................................................................9
6. 14
7. ...................................18
8. ...............................38
9. 1 ....................................................................................................39



3
500 mg 1000 mg_ _

1.

Hb

Free Radic Biol Med 2013; 65: 1174-94

2009 11

2021 10 46

2.

2.1

Pharmacosmos A/S MF 302MF10143

MF

2.1.1

[α-D- -(1→6)]-D-

1H-NMR X

UV-VIS

2.1.2

2.1.3

pH

2.1.4

1



4
500 mg 1000 mg_ _

1

1

3
30±2℃ 65±5%RH

60

2 12 36

3 25±2℃ 60±5%RH 9

3 40±2℃ 75±5%RH 6

2

60

60

2.2

2.2.1

1 500 mg 1,000 mg

2.2.2

CQA 2

2
CQA

pH

                                                       
1

2
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500 mg 1000 mg_ _

2.2.3

pH

2.2.4

3

3

3 25±2℃ 60±5%RH 24

3 40±2℃ 75±5%RH 6

ICH Q1E

36 48

2.R

MF MF MF

3.

in vivo
ABT-8703

3.1

3.1.1 CTD 4.2.1.1-1
4 6 50 mg/kg 1

2 Hb

1 2 Hb

3.2

4

                                                       
3

4 Göttingen



6
500 mg 1000 mg_ _

4

ABT-870 a)
CTD

4 Irwin 0 5 20 80 mg/kg 4.2.1.3-1

10 0 5 20 80 mg/kg 4.2.1.3-2

5 0 5 20 80 mg/kg 4.2.1.3-3

10 0 5 20 80 mg/kg 4.2.1.3-4

10 0 5 20 80 mg/kg 4.2.1.3-5

10 0 5 20 80 mg/kg 4.2.1.3-6

6 0 5 20 80 mg/kg 4.2.1.3-7

4 0 5 20 80 mg/kg b) 4.2.1.3-8

5 6

7.1 14.3 mg/kg
7.1 21.3 mg/kg
500 mg/body

b)
4.2.1.3-9

8 0 5 20 80 mg/kg c) 4.2.1.3-10

3 0 50 158 500 μg/mL in vitro 4.2.1.3-11

10 0 5 20 80 mg/kg 4.2.1.3-12

a
b 80 mg/kg 500 mg/body

c 80 mg/kg Na
142 mg/kg

3.R

3.R.1

Hb Hb

Hb

4.

ABT-870

Fe2+ Fe3+

5.60 2.80 μg/mL

ICP

1.00 0.1 μg/mL
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500 mg 1000 mg_ _

5

4.1

4.1.1

4.1.1.1 CTD 4.2.2.5-1

ABT-870 5% dextrose6

7 5 ABT-870 2.9 mg/kg

1

5 a) μg/mL
b)

mg/kg 1 8 24

ABT-870 0.7 2 2.65 2.66 3.74
2.9 2 9.95 3.96 3.12
0.7 2 4.69 3.44 3.12
2.9 2 21.83 4.50 3.23
0.7 2 5.03 2.45 2.71

5% dextrose c) 2 2.88 1.71 3.36

a
b
c ABT-870

4.1.2

4.1.2.1 CTD 4.2.3.5.1-1

2 32 mg/kg 2 6 19 mg/kg 3 11

32 mg/kg 1 1 8 Fe2+ Fe3+ 6

5.60 μg/mL

6 Fe2+ Fe3+ μg/mL
a)

mg/kg 0.25 0.5 1 12

2 4 0 BLQ 4.3±5.3 BLQ BLQ BLQ b)

27 BLQ BLQ BLQ BLQ BLQ b)

6 4 0 BLQ BLQ BLQ BLQ BLQ b)

27 BLQ BLQ BLQ BLQ BLQ

19 4 0 BLQ 4.9±3.4 1.8±3.6 3.5±4.1 BLQ
27 BLQ 3.0±3.5 2.6±5.1 BLQ BLQ

3 4 14 BLQ BLQ BLQ BLQ BLQ
17 BLQ BLQ BLQ BLQ 7.0±14.0

11 4 14 BLQ BLQ BLQ 1.7±3.4 BLQ
17 BLQ BLQ BLQ BLQ BLQ

32 4 14 BLQ 7.4 c) 8.0±1.6 3.4 c) BLQ
17 BLQ 3.1 c) BLQ BLQ c) BLQ

BLQ Below limit of quantitation
a
b 3 c 2

                                                       
5

 kDa 103 410 kDa

6

7

8 27 14
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500 mg 1000 mg_ _

4.1.2.1 CTD 4.2.3.5.2-1

11 25 43 mg/kg 7 20 1 1

Fe2+ Fe3+ AUClast 7

Fe2+ Fe3+ 2.80 μg/mL

Fe2+ Fe3+ AUClast 43 mg/kg AUClast

7 Fe2+ Fe3+ μg/mL
a)

mg/kg
AUClast

b)

μg h/mL

11 4 7 8.7±3.5
20

25 4 7 40.3±49.0
20 40.2±29.2

43 4
7 95.3±22.4 c)

20 198±39.7 c)

a
b Fe2+ Fe3+

2.80 μg/mL
c 3

4.2

4.2.1 CTD 4.3-2 6

5 100 mg/kg 9 1 1 7

J Toxicol Environ Health 1997; 51: 235-44

2 4 0.02 0.08 mg/g 3 2

7

Lab Invest 1969; 20: 119-26

6 3 4 110 mg

Biometals 2003; 16: 425-33

15 200 mg 1 1 25 2 24

3 7

25

200 mg 7

Can J Comp Med 1977; 41: 318-25

4 8 50 mg/kg

5 62 54

1 5 10 J Nutr 1987; 117: 312-20

                                                       
9
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500 mg 1000 mg_ _

4.2.2

J Radiat Res 1983; 24: 137-47 Toxicology 1975; 5: 147-58

4.3

Free Radic Biol Med 2013; 65: 1174-94

4.4

4.4.1 CTD 4.2.2.5-1

ABT-870 0.7 2.9 mg/kg 24

3 8%

4.R

6.2.2

5.

in vivo 5%

ABT-870

5.1

8

8
a)

mg/kg
a)

mg/kg CTD

CD-1
ABT-870
0 20 80 125 250

125 1/5 1/5 250
3/5 1/5

125
250

125 4 2 3 1-3

SD
ABT-870
0 20 80 125 250

20 / /
250 250 4 2 3 1-4

ABT-870
50→100→200→400 b) 400 / 400 4 2 3 1-7

a
b 48

5.2
4 9
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500 mg 1000 mg_ _

4

5 mg/kg/ 80 mg/kg/

60 mg/kg 960 mg/kg HED 10

9.7 mg/kg 533.3 mg/kg 2,000 mg

0.3 14.9 11

9
a)

mg/kg
a)

mg/kg/ CTD

SD
4
3 /

ABT-870
0 5 20 80

5

b)

20

80
Hb ALT AST
ALP

5 4.2.3.2-2

4
3 /

ABT-870
0 5 20 80

5 c)

20

80 /
ALP AST

γ-GTP

80 d) 4.2.3.2-4

a
b 5 20 mg/kg

80 mg/kg 80 mg/kg
Perl’s Prussian Blue Fe (III)

c 80 mg/kg
80 mg/kg 20 mg/kg

5 mg/kg Perl’s Prussian Blue Fe (III)

d
80 mg/kg

5.3

In vitro in 
vivo 10

                                                       
10 Guidance for Industry Estimating the Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in Adult Healthy Volunteers

6.2 1.8
11 III NS32-P3-01 NS32-

P3-02 56.3 9.0 kg 56.4 12.7 kg
2,000 mg 56 kg 35.7 mg/kg
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500 mg 1000 mg_ _

10
μg/plate μg/mL

mg/kg/ CTD

in vitro

TA98 TA100
TA1535 TA1537 S9 /

ABT-870
0 a) 100 333 1,000 3,330
5,000

4 2 3 3.1-1

WP2uvrA
S9

3
ABT-870
0 a) 1,250 2,500 5,000 4 2 3 3.1-2S9

3
S9

22

in vivo CD-1 ABT-870
0 b) 500 1,000 2,000 4 2 3 3.2-1

a
b

5.4

9 4 14 315

5.5

11

3 mg/kg/

11 mg/kg/ 96 mg/kg 154 mg/kg

HED 12 15.5 mg/kg 49.7 mg/kg

2,000 mg 0.4 1.4 13

                                                       
12 Guidance for Industry Estimating the Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in Adult Healthy Volunteers

6.2 3.1
13 III NS32-P3-01 NS32-

P3-02 56.3 9.0 kg 56.4 12.7 kg
2,000 mg 56 kg 35.7 mg/kg
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500 mg 1000 mg_ _

11
a)

mg/kg
a)

mg/kg CTD

SD

28

1 /
63 64

0 b) 2 6
19

6

19
/ 2

19

4.2.3.5.1-1

SD

14
17

1 /
32 44

0 b) 3 11
32

11

/

32

11
32

3

32

3

NZW

7 20
1 /

0 b) 11
25 43

43 2/22
43 6/22

43

25

43

5
6

25

11

4.2.3.5.2-1

SD

7
20

3 /

0 b) 3 11
32

32

F1
32

11

F1
11

4.2.3.5.3-1

a
b

5.6

ABT-870 4

5.2 9 ABT-870 50 mg/mL

5.7

5.7.1

ABT-870 ABT-870
12
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500 mg 1000 mg_ _

12

CTD

SD

ABT-870

500 mg/kg ABT-870 4.2.3.7.1-2

HA
ABT-870 450 mg/kg

450 mg/kg
450 mg/kg

605 mg/kg

PCA
ABT-870 4.2.3.7.1-4

ABT-870 477 mg/kg 155 mg/kg
654 mg/kg 155 mg/kg

450 mg/kg
450 mg/kg

450 mg/kg
155 mg/kg

PCA

ABT-870 4.2.3.7.1-5

ABT-870 351 mg/kg 150 mg/kg
2,108 mg/kg 150 mg/kg
576 mg/kg 150 mg/kg

2,352 mg/kg 150 mg/kg
450 mg/kg

450 mg/kg

PCA

ABT-870 4.2.3.7.1-6

ABT-870 25 mg 2 3
/ 2 ABT-

870

ABT-870

4.2.3.7.1-7

SD

2%
0.1 mL 4.2.3.7.1-3

5.7.2

13

13

CTD

SD

0 a) 100 300 1,000 mg /kg
2 60 300 780 nm 10 J/cm2

30 1 2 3
3 /

4.2.3.7.7-1

a

5.R

5.R.1 ABT-870

ABT-870 ABT-870
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500 mg 1000 mg_ _

ABT-870 ABT-870

ABT-870 1,000 Da

ABT-870

ABT-870

ABT-870

5.R.2

HED

7.R.4 7.R.5

7.R.2.2

500 mg 31 1 18

U.S. Food and Drug Administration, Center for Drug Evaluation and Research. Venofer Review

6.

6.1

100 mg/mL

PK-IDA-01



15
500 mg 1000 mg_ _

ICP-MS 0.5 μg/mL

4 μg/mL III NS32-P3-03

ICP-MS 1 μg/100 mL

6.2

6.2.1 CTD 5.3.4.2-1 PK-IDA-01 2017

1 2017 6

20 65 14 24

1

100 500 750 1,000 mg 15

24

1 23
16 17

1 2 14

1

                                                       
14

Hb 9.0 13.0 g/dL 9.0 12.0 g/dL
25 ng/mL

TIBC 360 μg/dL
50 kg

15 100 mg 500 mg 2
750 mg 1,000 mg 100 mL 15

16 30
17



16
500 mg 1000 mg_ _

2

14

a)

mg

b)

AUC0-∞

μg h/mL
t1/2

h
AUC0-∞

μg h/mL
t1/2

h
100 6 1,274±292.2 19.7±3.9 875.0±126.5 13.8±0.8
500 6 8,495±834.2 23.0±3.3 8,137±1,310 28.8±3.8
750 6 10,750±1,668 24.4±1.8 10,480±1,671 20.0±6.8

1,000 5 18,030±3,987 c) 27.0±3.6 c) 15,720±2,338 21.2±4.1

a
b
c 4

3 Hb

TSAT

TIBC 168

3
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500 mg 1000 mg_ _

100 mg 16.7% 1/6 500 mg 100% 6/6

6 C- CRP 1 750 mg 100%

6/6 6 2 1 1,000 mg 100%

6/6 6 CRP 2

1 500 mg CRP

1,000 mg 1

6.2.2 III CTD 5.3.5.2-2

NS32-P3-03 2019 8 20

20

Hb

7.3

21 18 15
19 119 251 μg/100 mL

2017

15 μg/100 mL
a)

mg

b)

c)

4 8 11 15
1,000 2,000 97.7±48.2 55.4±27.4 74.7±33.5 65.9±34.7

21
a
b
c 1

6.R

PK-IDA-01

100 1,000 mg

AUC0-∞ 168

TSAT TIBC

Hb

3

2015 168

                                                       
18

19 J Pediatr 1977; 91: 36-9
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500 mg 1000 mg_ _

Hb

PK-IDA-01 100 1,000 mg

168

168

III

7.R.2.2

7.

16 3

17

16

III

NS32-P3-01 8 237
119

12
Hb

NS32-P3-02 8 30
10

12
Hb

NS32-P3-03 8 21 8
Hb

17
Hb 40 kg 40 50 kg 50 70 kg 70 kg

10 g/dL
a)

10

2.2 16
Hb 10

750 mg 1,000 mg 1,500 mg

10 g/dL 1,000 mg 1,500 mg 2,000 mg

a 1996; 37: 123-8

7.1 III CTD 5.3.5.1-1 NS32-

P3-01 2019 2

18 49 18 360 20 240

120

41

                                                       
20 2 1

Hb 1.5 g/dL 0.5 g/dL 5% 80%
321 360
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500 mg 1000 mg_ _

18

2 1

1
1 10

1 3
1 3

2 1

Hb 11.0 g/dL
12 ng/mL

TIBC 360 μg/dL

CRP

8 ESA
4
8

1 750 mg
eGFR 60 mL/ /1.73 m2

ALT AST 3

6 8 4

12

Hb

17 19

19

1
a)

50 kg 1,000 mg
50 kg 20 mg/kg

2

40 120 mg b)

1 2 3 c)

2 c)

1 500
1,000 mg 500 mL
15
2

500 mg 1
500 1,000 mg 500 mL

15
500 mg

1 500 mg 20 mL
2

250 mg/

10 20% 5 10
2

a
b 40 120 mg 1
c 8

356 237 119

1 355 237



20
500 mg 1000 mg_ _

118 Full Analysis Set FAS FAS

3 1 1

12 Hb

20 Hb

95% 0.5 g/dL21

Per protocol set PPS 222

93 22 12

Hb 95% 4.33 4.22, 4.43 g/dL

4.27 4.11, 4.43 g/dL Hb

95% 0.06 0.13, 0.25 g/dL FAS

20 12 Hb g/dL FAS

237 118
Hb 9.12±1.15 8.87±1.29

12 Hb 13.38±0.83 13.27±0.99
Hb a) 4.33±0.05 4.27±0.08

Hb
95% a)

0.06
-0.13, 0.24

a Hb

66.2% 157/237 90.8% 108/119

2% 21

46.8% 111/237 87.4% 104/119 2%

22

21 2%

237 119 237 119
66.2 157 90.8 108 2.5 6 0 0
14.3 34 15.1 18 2.1 5 1.7 2
11.4 27 2.5 3 2.1 5 0 0
8.9 21 0.8 1 γ-GTP 1.7 4 2.5 3
5.9 14 55.5 66 1.3 3 25.2 30
5.9 14 5.0 6 1.3 3 2.5 3
5.5 13 0.8 1 0.8 2 3.4 4
3.8 9 3.4 4 0.8 2 2.5 3
3.8 9 0 0 0.8 2 2.5 3
3.4 8 0.8 1 0.4 1 2.5 3
3.0 7 1.7 2 0.4 1 3.4 4
3.0 7 0 0 0.4 1 2.5 3
2.5 6 3.4 4 0 0 3.4 4

MedDRA/J ver.22.0
%

                                                       
21

0.5 g/dL
22 FAS 40 15 25



21
500 mg 1000 mg_ _

22 2%

237 119 237 119
46.8 111 87.4 104 2.5 6 0 0

8.4 20 1.7 2 2.1 5 2.5 3
8.0 19 0 0 2.1 5 1.7 2
5.9 14 55.5 66 2.1 5 0 0
5.5 13 0.8 1 γ-GTP 1.7 4 2.5 3
4.2 10 3.4 4 1.3 3 25.2 30
3.0 7 0 0 0.8 2 2.5 3
2.5 6 2.5 3 0 0 3.4 4

MedDRA/J ver.22.0
%

0.8% 2/237

1

6.3% 15/237 7 3

2

1 2.5% 3/119 1

1

7.2 III CTD 5.3.5.2-1 NS32-

P3-02 2019 2 20

18 23 40 23 50%

15

23

2 1

Hb 11.0 g/dL
100 ng/mL CRP 30 ng/mL CRP

TIBC360 μg/dL TSAT20%

CRP

8 ESA
4
eGFR 30 mL/ /1.73 m2

ALT AST 3

2 8 4

12 3

1

Hb

                                                       
23 Hb 2.62 1.19 g/dL

30 5% t 99.9%
10% 95% 1



22
500 mg 1000 mg_ _

17 24

24 a)

1
500 mg

2 500 mg 50 kg 1,000 mg
50 kg 20 mg/kg

2
2 1

2
1 500 mg
20 mL
2
250 mg/

1 500 1,000 mg 500 mL
15

2 500 mg 1
500 mg 500 mL

15 500 mg 1
500 mg 20 mL

2 250 mg/
a

40 30 10 FAS

FAS

12 Hb

25

25 12 Hb g/dL FAS

30 10 40
Hb 9.41±0.96 9.46±1.31 9.43±1.04

12 Hb 13.68±1.24 13.95±1.53 13.75±1.30
Hb 4.27±1.18 4.49±2.52 4.33±1.58

60.0% 18/30 60.0% 6/10

2 26

30.0% 9/30 30.0% 3/10 2

27

26 2

30 10 40
60.0 18 60.0 6 60.0 24
23.3 7 0 0 17.5 7
10.0 3 10.0 1 10.0 4
10.0 3 0 0 7.5 3
3.3 1 20.0 2 7.5 3
6.7 2 0 0 5.0 2
6.7 2 0 0 5.0 2
6.7 2 0 0 5.0 2
0 0 20.0 2 5.0 2

MedDRA/J ver.22.0
%

27 2

30 10 40
30.0 9 30.0 3 30.0 12
10.0 3 10.0 1 10.0 4
3.3 1 20.0 2 7.5 3
6.7 2 0 0 5.0 2

MedDRA/J ver.22.0
%



23
500 mg 1000 mg_ _

10.0% 3/30

1

0% 0/30 10% 1/10

7.3 III CTD 5.3.5.2-2 NS32-

P3-03 2019 8 20

20 28 20 24

5

28

40
1

36 0 36 6
48

36 25.0 ng/mL
24 500 mL
24 48 Hb 10.0 g/dL

HELLP

8 ESA
4

ALT AST 3

5 8

Hb

17 29

29 a)

1 50 kg 1,000 mg
50 kg 20 mg/kg

2
1

1
2

48
1 500 1,000 mg 500 mL 15
2 500 mg 1 500 mg 500 mL

15 500 mg 1 500 mg
20 mL 2 250 mg/

a

22 21 FAS

                                                       
24 Hb 3.6 1.4 g/dL 20

5% t 99.9% 14%
95% 1



24
500 mg 1000 mg_ _

FAS 1

8 Hb

30

30 8 Hb g/dL FAS

21
Hb 8.70±0.96

8 Hb 13.47±0.49
Hb 4.77±0.94

85.7% 18/21 2 31

33.3% 7/21 2 3

31 2

21 21
85.7 18 14.3 3
19.0 4 14.3 3
19.0 4 9.5 2
14.3 3

MedDRA/J ver.22.0
%

25 23.8% 5/21

2 3

2

7.R

7.R.1

7.R.1.1 7.R.1.3

7.R.1.1

7.R.1.1.1

III

NS32-P3-01

Hb Hb

1

120 mg

2,000 mg 8 Hb

12 8 4

12 Hb

                                                       
25 21 28
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500 mg 1000 mg_ _

12 Hb

4.33 0.05 g/dL 4.27 0.08 g/dL

95% 0.13, 0.24

0.5 g/dL 7.1 20

Hb 4 12

Hb 2 g/dL 97.5% 231/237

99.2% 117/118 6 Hb

12 g/dL 12 Hb 12 g/dL

96.2% 228/237 90.7% 107/118

1 2 3 4 5 6 7 8 10 12
237 237 235 236 236 236 236 235 234 235 234
118 118 118 118 118 117 117 118 117 118 118

4 Hb NS32-P3-01 FAS

III NS32-P3-01

12 Hb

7.R.1.1.2

III NS32-P3-01 12

Hb 32 40 kg

Hb 8 g/dL 8 g/dL

Week 2 Hb Hb

Week 4 6 Week 12 12 g/dL Hb



26
500 mg 1000 mg_ _

8 g/dL 8 g/dL Week 1

Week 2 Hb

32 12 Hb NS32-P3-01 FAS

237 118

kg

40
8.13±2.72 3 − 0
13.53±0.46 3 − 0
5.40±2.26 3 − 0

40 50
9.05±1.07 52 8.61±1.39 25

13.10±0.88 52 12.98±1.26 25
4.04±1.27 52 4.38±0.89 25

50 70
9.11±1.15 164 9.00±1.29 82

13.44±0.77 164 13.38±0.91 82
4.33±1.29 164 4.38±1.13 82

70
9.49±0.92 18 8.47±1.02 11

13.67±1.02 18 13.06±0.84 11
4.18±1.47 18 4.59±0.98 11

Hb g/dL

8.0
7.12±0.77 35 7.13±0.65 31

13.13±0.83 35 12.41±1.09 31
6.01±0.82 35 5.27±0.79 31

8.0 10.0
9.05±0.54 141 9.02±0.54 57

13.46±0.83 141 13.52±0.75 57
4.41±0.97 141 4.49±0.84 57

10.0
10.41±0.34 61 10.37±0.37 30
13.35±0.81 61 13.68±0.76 30
2.94±0.79 61 3.31±0.71 30

8.97±1.25 146 8.67±1.37 78
13.29±0.90 146 13.15±1.10 78
4.32±1.41 146 4.48±1.10 78
9.34±0.92 91 9.25±1.03 40

13.52±0.68 91 13.49±0.70 40
4.18±1.15 91 4.25±0.98 40

mg

1,000
9.73±0.76 23 9.10±1.03 29

12.68±1.02 23 13.12±0.99 29
2.95±1.32 23 4.02±1.02 29

1,000 1,500
9.45±1.21 102 8.88±1.40 77

13.37±0.74 102 13.29±1.00 77
3.92±1.16 102 4.41±1.03 77

1,500 2,000
8.63±1.00 102 8.19±1.06 10

13.51±0.77 102 13.56±0.80 10
4.88±1.14 102 5.37±0.90 10

2,000
9.23±0.68 10 8.0, 9.0 a) 2

13.80±0.95 10 11.6, 14.5 a) 2
4.57±1.16 10 3.6, 5.5 a) 2

a 2

7.R.1.2

7.R.1.2.1

III NS32-P3-02



27
500 mg 1000 mg_ _

III NS32-P3-01 12

Hb

12 Hb

4.33 1.58 g/dL 4.27 1.18 g/dL 4.49 2.52 g/dL

Hb 7.2 25

Hb 5 12

Hb 2 g/dL 100% 30/30

90.0% 9/10 3 Hb 12 g/dL

12 Hb 12 g/dL

93.3% 28/30 100% 10/10

1 2 3 4 5 6 7 8 10 12
30 30 28 29 29 29 29 28 30 30 30
10 10 10 10 10 10 9 10 10 10 10

5 Hb NS32-P3-02 FAS

III NS32-P3-02

Hb 3

7.R.1.2.2

III NS32-P3-02 12

Hb 33

Hb NS32-

P3-01 Hb 8 g/dL 8 g/dL

Week 2 Hb

Week 2 Hb



28
500 mg 1000 mg_ _

33 12 Hb NS32-P3-02 FAS

30 10 40
9.64±1.04 14 9.02±1.59 5 9.48±1.19 19

13.87±1.39 14 14.88±1.57 5 14.14±1.47 19
4.23±1.22 14 5.86±2.81 5 4.66±1.84 19
9.21±0.86 16 9.90±0.93 5 9.38±0.91 21

13.52±1.11 16 13.02±0.79 5 13.40±1.05 21
4.31±1.18 16 3.12±1.28 5 4.02±1.28 21

65
9.52±1.00 19 9.50±1.57 5 9.51±1.10 24

13.68±1.29 19 13.46±1.49 5 13.63±1.30 24
4.16±1.18 19 3.96±2.84 5 4.12±1.58 24

65
9.24±0.89 11 9.42±1.18 5 9.29±0.96 16

13.69±1.21 11 14.44±1.55 5 13.93±1.32 16
4.45±1.20 11 5.02±2.34 5 4.63±1.58 16

kg

40
9.43±1.10 3 − 0 9.43±1.10 3
14.33±2.16 3 − 0 14.33±2.16 3
4 90±1.77 3 − 0 4.90±1.77 3

40 50
9 33±1.17 7 8.9,9.1 a) 2 9.26±1.03 9
13.34±1.09 7 12.1,13.6 a) 2 13.23±1.04 9
4.01±0.90 7 3.2,4.5 a) 2 3.98±0.85 9

50 70
9.44±0.90 17 9.48±1.67 6 9.45±1.10 23

13.60±1.23 17 14.07±1.53 6 13.72±1.30 23
4.16±1.21 17 4.58±3.02 6 4.27±1.78 23

70
9.47±1.25 3 9.2,10.5 a) 2 9.62±1.02 5
14.30±0.46 3 16.2,13.2 a) 2 14.46±1.13 5
4 83±1.17 3 7.0,2.7 a) 2 4.84±1.73 5

Hb g/dL

8.0
7.4, 7.6 a) 2 7.10 b) 1 7.37±0.25 3

13.2, 11.1 a) 2 15.80 b) 1 13.37±2.35 3
5.8, 3.5 a) 2 8.70 b) 1 6.00±2.61 3

8.0 10.0
9.03±0.48 18 9.08±0.55 6 9.04±0.49 24

13.53±1.15 18 14.10±1.67 6 13.68±1.28 24
4.51±1.10 18 5.02±1.91 6 4.63±1.32 24

10.0
10.49±0.34 10 11.00±0.46 3 10.61±0.42 13
14.26±1.13 10 13.03±0.67 3 13.98±1.15 13
3.77±1.20 10 2.03±0.76 3 3.37±1.33 13
9.34±1.05 15 10.10±0.94 4 9.50±1.05 19

13.23±1.38 15 12.88±0.83 4 13.15±1.27 19
3.89±1.13 15 2.78±1.18 4 3.65±1.20 19
9.46±0.73 8 8.50±1.21 3 9.20±0.93 11
14.13±0.98 8 14.93±1.86 3 14.35±1.23 11
4.66±1.08 8 6.43±2.60 3 5.15±1.69 11
9 51±1.10 7 9.57±1.65 3 9.53±1.19 10
14.16±0.89 7 14.40±1.39 3 14.23±0.99 10
4.64±1.28 7 4.83±2.81 3 4.70±1.69 10

eGFR
mL/ /1.73 m2

30 60
9.44±1.24 5 10.17±1.12 3 9.71±1.18 8
13.46±1.54 5 14.57±1.42 3 13.88±1.50 8
4.02±1.21 5 4.40±2.42 3 4.16±1.60 8

60 90
9.62±0.81 17 8.93±1.32 6 9.44±0.98 23

14.07±1.15 17 13.77±1.73 6 13.99±1.29 23
4.45±1.22 17 4.83±2.87 6 4.55±1.73 23

90
8 96±1.05 8 10.50 b) 1 9.13±1.11 9
13.00±1.02 8 13.20 b) 1 13.02±0.95 9
4.04±1.14 8 2.70 b) 1 3.89±1.16 9

mg

1,000
10.33±0.56 4 − 0 10.33±0.56 4
14.75±1.71 4 − 0 14.75±1.71 4
4.43±1.48 4 − 0 4.43±1.48 4

1,000 1,500
9.52±1.04 12 10.20±1.14 5 9.72±1.09 17

13.50±0.95 12 12.96±0.72 5 13.34±0.90 17
3.98±1.12 12 2.76±1.22 5 3.62±1.25 17

1,500 2,000
9.10±0.83 12 8.60±1.22 4 8.98±0.93 16

13.40±1.31 12 14.63±1.54 4 13.71±1.42 16
4.30±1.19 12 6.03±2.60 4 4.73±1.73 16



29
500 mg 1000 mg_ _

2,000
8.2,9.5 a) 2 9.20 b) 1 8.97±0.68 3

13.9,14.8 a) 2 16.20 b) 1 14.97±1.16 3
5.7,5.3 a) 2 7.00 b) 1 6.00±0.89 3

a 2 b 1

7.R.1.3

7.R.1.3.1

III NS32-P3-03

III NS32-P3-01 Hb

III NS32-P3-02

26 21 Hb 12 g/dL 8

Hb Vox Sang 2017; 112: 219-28

8

8 Hb

4.77 0.94 g/dL Hb 7.3 30

Hb 6 8

Hb 2 g/dL 100% 21/21

4 Hb 12 g/dL

6 Hb NS32-P3-03 FAS 21

III NS32-P3-03

Hb

                                                       
26 1,200 mg



30
500 mg 1000 mg_ _

7.R.1.3.2

III NS32-P3-03 8

Hb 34

Hb NS32-P3-01

Hb 8 g/dL 8 g/dL

Hb

Week 2 Hb

34 8 Hb NS32-P3-03 FAS

21

kg

40 50
8.87±0.53 6
13.40±0.70 6
4.53±0.31 6

50 70
8.54±1.09 14

13.51±0.41 14
4.97±1.05 14

70
9 80 a) 1
13.20 a) 1
3.40 a) 1

Hb g/dL

8.0
7.08±0.62 4
13.23±0.73 4
6.15±1.22 4

8.0 10.0
9.08±0.53 17

13.52±0.43 17
4.45±0.49 17

mg

1,000 1,500
8.87±0.53 6
13.40±0.70 6
4.53±0.31 6

1,500 2,000
8.54±1.09 14

13.51±0.41 14
4.97±1.05 14

2,000
9 80 a) 1
13.20 a) 1
3.40 a) 1

a 1

7.R.2

7.R.2.1 7.R.2.5

7.R.2.1

III NS32-P3-01

7.1 21 22

2.5% 3/119

6.3% 15/237 7.1
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500 mg 1000 mg_ _

III NS32-P3-02

7.2 26

III NS32-P3-01

III NS32-P3-03

III NS32-P3-01

III NS32-P3-01

7.3 31

35

35

mg

NS32-P3-01 NS32-P3-02 NS32-P3-03

237 119 40 21
66.2 157/237 90.8 108/119 60.0 24/40 85.7 18/21

1000 73.9 17/23 90.0 27/30 100 4/4
1,000 1,500 62.7 64/102 90.9 70/77 58.8 10/17 83.3 5/6
1,500 2,000 67.6 69/102 90.0 9/10 50.0 8/16 85.7 12/14

2,000 70.0 7/10 100 2/2 66.7 2/3 100 1/1
%

III NS32-P3-01

7.R.2.4

III NS32-P3-03

III NS32-P3-02 NS32-P3-03

7.R.2.2

III NS32-P3-01 NS32-P3-02 NS32-P3-03

36

1 2

25 250 ng/mL



32
500 mg 1000 mg_ _

36 ng/mL FAS
NS32-P3-01 NS32-P3-02 NS32-P3-03

237 118 30 10 40 21
3.6±2.4 237 3.1±1.6 118 8.8±8.0 30 9.0±8.2 10 8.8±7 9 40 17.0±8.2 21

1 402.1±208.0 237 58.5±29.1 118 385.2±130.9 30 517.7±274.6 10 418.3±183.1 40 662.5±236.7 21
2 369.3±175.6 235 97.8±50.9 118 521.8±407.5 28 504.1±276.7 10 517.1±374.0 38 621.3±261.9 21
3 255.6±128.6 236 129.5±63.3 118 393.1±215.9 29 375.9±246.2 10 388.7±220.8 39
4 182.0±105.5 236 131.6±77.3 118 277.3±147.5 29 316.7±207.3 10 287.4±162.8 39 353.1±177.5 21
5 140.5±82.7 236 115.8±76.2 117 217.3±130.6 29 256.6±172.6 10 227.4±141.1 39
6 121.4±78.7 236 98.7±71.4 117 189.5±114.5 29 213.6±156.2 9 195.2±123.7 38
7 103.1±71.5 235 90.7±63.6 118 165.7±117.9 29 191.4±126.7 10 172.3±119.0 39
8 86.3±67.8 234 110.4±85.4 117 141.8±105.2 30 168.3±113.3 10 148.4±106.4 40 252.3±150.5 21
10 68.3±60.2 235 76.4±59.3 118 120.0±96.4 30 142.7±98.6 10 125.7±96 2 40
12 52.3±52.5 234 54.4±48.3 118 114.0±102.0 30 128.1±96.3 10 117.5±99.6 40

III NS32-P3-01 NS32-P3-02

500 ng/mL III NS32-P3-01

27.0% 64/237 0.8% 1/119 III NS32-P3-02

60.0% 18/30 50.0% 5/10 III NS32-

P3-03 90.5% 19/21

106 2
27

III NS32-P3-01 7.6% 18/237 13

5 0.8% 1/119

III NS32-P3-02 NS32-P3-03

500 ng/mL

3 2015

III NS32-P3-01 NS32-P3-02 NS32-P3-03 4 8

500 ng/mL III NS32-P3-01

2.1% 5/236 0% 0/234 0% 0/118 0.9% 1/117 III

NS32-P3-02 13.8% 4/29 0% 0/30 30.0%

3/10 0% 0/10 III NS32-P3-03 14.3% 3/21

9.5% 2/21

III NS32-P3-01 NS32-P3-02 NS32-P3-03

500 ng/mL
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33
500 mg 1000 mg_ _

III NS32-P3-01 NS32-P3-02 NS32-P3-03

7.R.2.3

III NS32-P3-01 NS32-P3-02 NS32-P3-03

37 2

III NS32-P3-01 NS32-

P3-02 2.0 mg/dL

III NS32-P3-01 8.4% 20/237 83.2%

99/119 III NS32-P3-02 40.0% 12/30

20.0% 2/10

2.0 mg/dL

III NS32-P3-03

2.0 mg/dL

37 mg/dL
NS32-P3-01 NS32-P3-02 NS32-P3-03

237 119 30 10 40 21
3.45±0.48 237 3.44±0.44 119 3.41±0.49 30 3.20±0.48 10 3.36±0.49 40 3.64±0.66 21

1 3.21±0.48 237 3.22±0.49 118 3.09±0.56 30 2.90±0.43 10 3.05±0.53 40 3.60±0.75 21
2 2.94±0.61 235 2.61±0.68 118 2.21±0.63 28 2.71±0.76 10 2.34±0.69 38 3.31±0.51 21
3 3.13±0.62 236 2.19±0.72 118 2.54±0.72 29 2.89±0.73 10 2.63±0.73 39
4 3.29±0.56 236 1.91±0.74 118 2.87±0.86 29 3.21±0.53 10 2.96±0.79 39 3.97±0.51 21
5 3.41±0.56 236 1.94±0.69 117 2.99±0.76 29 3.33±0.35 10 3.07±0.69 39
6 3.47±0.54 236 2.33±0.71 117 3.22±0.79 29 3.39±0.61 9 3.26±0.75 38
7 3.51±0.46 235 2.57±0.65 118 3.28±0.61 29 3.35±0.47 10 3.30±0.57 39
8 3.53±0.48 234 2.58±0.76 117 3.24±0.63 30 3.38±0.45 10 3.28±0.59 40 4.21±0.37 21
10 3.51±0.45 235 2.90±0.70 118 3.43±0.62 30 3.52±0.38 10 3.45±0.57 40
12 3.48±0.48 234 3.19±0.45 118 3.28±0.58 30 3.54±0.62 10 3.35±0.59 40

III NS32-P3-01 NS32-P3-02 NS32-P3-03
28 38

8 22

38
NS32-P3-01 NS32-P3-02 NS32-P3-03

237 119 30 10 40 21
5.9 14 55.5 66 10.0 3 10.0 1 10.0 4 0 0
1.3 3 25.2 30 0 0 0 0 0 0 0 0

MedDRA/J ver.22.0
%
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500 mg 1000 mg_ _

500 mg 31 1 18

2 JAMA 2020; 323: 432-43

2.0 mg/dL 7.9% 8.1% 75.0%

73.7% 2 1 mg/dL

0% 11.3%

23 iFGF23

III NS32-P3-01 NS32-P3-02 NS32-P3-03

7.R.2.4
29

III NS32-P3-01

16.5% 39/237 21 9 3

2 1

2.5% 3/119 1

III NS32-P3-02 6.7% 2/30 1

20.0% 2/10 2

3 1

8 2 2 1 1

III NS32-P3-03 19.0% 4/21 3

1
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500 mg 1000 mg_ _

1 5

1 30

PSUR 2020 1 2 2021 1 1

4,013

293 198 143 121

III NS32-P3-01 NS32-P3-02 NS32-P3-03

III NS32-P3-01 NS32-P3-02 NS32-P3-03

III NS32-P3-01

7.R.2.5

PSUR

PSUR 2020 1 2 2021 1 1

2009 12 31

PSUR 4,150,647 /

4,197

31

                                                       
30 1 1 40
31 4 14 21 1,000 mg

50 kg 20 mg/kg 2 6 12



36
500 mg 1000 mg_ _

5.R

7.R.3

1 120 mg

1

500 mg 1

500 mg 31 1 18

1

1,000 mg

III NS32-P3-01 NS32-P3-02 NS32-P3-03

III NS32-P3-01 NS32-P3-02 NS32-P3-03

7.R.1 7.R.2

7.R.4

3 2015

III NS32-P3-01

III NS32-P3-02

III NS32-P3-03

III NS32-P3-01 NS32-P3-02
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500 mg 1000 mg_ _

NS32-P3-03 7.R.1

7.R.2

7.R.5

III NS32-P3-01 NS32-P3-02 NS32-P3-03

2,000 mg Hb

1,000 mg 50 kg

20 mg/kg

3

2015 III NS32-P3-01 NS32-P3-02 NS32-P3-

03

17 40 kg
32 1996; 37: 123-8

1

I PK-IDA-01 1

1,000 mg 500 mg

6.2.1 1 1,000 mg

III NS32-P3-01

NS32-P3-02 NS32-P3-03

1 1,000 mg 1 500 mg 2

1 1,000 mg 50 kg 20 mg/kg 1

250 mg/ 2

1,000 mg 500 mL 15

                                                       
32 2.2 16 Hb 10



38
500 mg 1000 mg_ _

III NS32-P3-01 NS32-P3-02

NS32-P3-03 7.R.1

7.R.2 III NS32-P3-01 NS32-P3-02 NS32-

P3-03

III NS32-P3-01 NS32-P3-02 NS32-P3-03

Hb 3 5 12 g/dL 7.R.1 

4 6 10 9 12 8

11 7 III NS32-P3-01 NS32-P3-02

NS32-P3-03 1 2

3 2 5 4 8 7

25 250 ng/mL 7.R.2.2 36

8 Hb

III NS32-P3-01 NS32-P3-02 NS32-P3-03

7.R.1 7.R.2 III

NS32-P3-01 NS32-P3-02 NS32-P3-03

III NS32-P3-01 NS32-P3-02 NS32-

P3-03 Hb 8

Hb

7.R.6

39

39

504 40 kg 10
1 12

1

Hb TIBC

8.

8.1

2

8.2 GCP



39
500 mg 1000 mg_ _

2

9. 1



40
500 mg 1000 mg_ _

2

4 2 15

500 mg 1000 mg

3 3 30

1.

20 12 25 20 8

1.1

1 7.R.1 

1.2

1 7.R.2 

III NS32-P3-01 NS32-P3-02 NS32-P3-03

1.3

1 7.R.4 
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500 mg 1000 mg_ _

1.4

1 7.R.5 

50 kg 1 1,000 mg 1

1 500 mg 2

50 kg 1 20 mg/kg 1

1 500 mg 2

2,000 mg 50 kg 1,000 mg

1

40 kg
40 kg

50 kg

50 kg

70 kg
70 kg

10g/dL 750 mg 1,000 mg 1,500 mg

10g/dL 1,000 mg 1,500 mg 2,000 mg

40 kg mg 2.2 16

10

8



42
500 mg 1000 mg_ _

15

2

1.5

1 7.R.6 

1

40 41

42

40

41

42

504 40 kg 10
1 12

1

Hb TIBC

2.

2.1

CTD 3.2.P.5.4 CTD 3.2.P.8.3



43
500 mg 1000 mg_ _

2.2 GCP

CTD 5.3.5.1-1 CTD 5.3.5.2-1 CTD 5.3.5.2-2 GCP

3.

8

50 kg 1 1,000 mg 1

1 500 mg 2

50 kg 1 20 mg/kg 1

1 500 mg 2

2,000 mg 50 kg 1,000 mg



i
500 mg 1000 mg_ _

ABT-870
ALP Alkaline phoshatase
ALT Alanin aminotransferase
AST Aspartate aminotransferase

AUC Area under the concentration-
versus-time curve

BLQ Below limit of quantitation
CTD Common technical document
CQA Critical quality attribute
CRP C-reactive protein C

eGFR Estimated glomerular filtration 
rate

ESA Erythropoiesis stimulating agents
FAS Full analysis set
GCP Good clinical practice
γ-GTP Gamma glutamyltransfesase γ
Hb Hemoglobin
HED Human equivalent dose

ICH

International Council for 
Harmonisation of Technical 
Requirements for 
Pharmaceuticals for Human Use

ICH Q1E
15 6 3 0603004

ICP Inductively coupled plasma

ICP-MS Inductively coupled plasma mass 
spectrometry

MedDRA Medical Dictionary for 
Regulatory Activities ICH

MedDRA/J
Medical Dictionary for 
Regulatory Activities Japanese 
version

ICH

MF Master file

NMR Nuclear magnetic resonance 
spectrum

PSUR Periodic safety update report
PT Preferred Term
SMQ Standardised MedDRA queries MedDRA
t1/2 Elimination half life
TIBC Total iron-binding capacity
TSAT Transferrin saturation

UV Ultraviolet absorption 
spectroscopy

UV-VIS Ultraviolet-visible absorption 
spectrum



ii
500 mg 1000 mg_ _

500 mg 1000 mg


