


 

1 
 

 
 

26 11 17  
 

 

 
 

 
 

 5μg 10μg
15μg 20μg

30μg 40μg 60μg
120μg 180μg

 
 

  
 

  
 

 26 3 31  
 

 1 0.5mL
5μg 10μg 15μg 20μg 30μg 40μg 60μg 120μg

180μg  
 

 4 6  
 

 26 331 26 3
17 0317 2

 
 

  
 
  



 

2 
 

 
 

26 11 17  
 

 5μg 10μg
15μg 20μg

30μg 40μg 60μg
120μg 180μg

 
 

  
 

  
 

 26 3 31  
 

 

 
 

 
 

  
 

 
 

  
 

  

1 20μg  

1 0.33μg/kg 20μg
 

 

 

1 15 60μg  
  

1 15



 

3 
 

60μg 1
1 2

2 1 2
1 30 120μg  

1 5 60μg
1

1 2
2 1 2 1

10 120μg  
 

1 180μg  
 

 
  

2 1 30μg
 

2 1 0.5μg/kg 30μg
 

 

 

2 1 30 120μg
 

2 1 10 60μg
 

  

2 1 30
120μg 2 1

1
2 4 1

4 1 60 180μg
 

2 1 5
120μg 2 1

1
2 4 1

4 1 10 180μg
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1 180μg  
 

 

1 240μg
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1  
 

26 9 17  
 

 
 5μg 10μg

15μg 20μg
30μg 40μg 60μg

120μg 180μg
 

  
  
 26 3 31  
 1 0.5mL

5μg 10μg 15μg 20μg 30μg 40μg 60μg 120μg
180μg  

  
 

 
  

 
  

1 20μg  

1 0.33μg/kg 20μg
 

 

 

1 15 60μg  
  

1 15
60μg 1

1 2
2 1 2

1 30 120μg  

1 5 60μg
1

1 2
2 1 2 1

10 120μg  
 

1 180μg  
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2 1 30μg
 

2 1 0.5μg/kg 30μg
 

 

 

2 1 30 120μg
 

2 1 10 60μg
 

  

2 1 30
120μg 2 1

1
2 4 1

4 1 60 180μg
 

2 1 5
120μg 2 1

1
2 4 1

4 1 10 180μg
 

 

1 180μg  
 

 

1 240μg
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19 2 15 10μg 15μg
20μg 30μg 40μg

60μg 120μg 22 2 10
10μg/1mL 15μg/1mL 20μg/1mL

30μg/1mL 40μg/1mL
60μg/0.6mL 120μg/0.6mL 180μg/0.9mL

1
1

2007 4 2010 4

2
Amgen 2004 4

MDS 20030207
2014 7 MDS

* 66 63

* 2008 11

2011 11 MDS KRN321-401

KRN321-401

2012 3 11
2012 4

http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/iyakuhin/kaihatsuyousei/ 
list120423.html

2014 3 26 331

2

1

EPO
EPO 150pg/mL

EPO
EPO 1.3



 

8 
 

PK 1.3
 

 
2  

KRN321-401
20030207

17 27 28  
 

 
 

MDS PK  
 

1 5.3.5.2-1 KRN321-401 2011 11 2014 2  
MDS 52 PK 14 13 PK

PD 3
1 16

17 48
60 120 240μg 1 16  

PK
Cmax AUC0-

t 1 8 16 Ctrough

PK

 CKD 20 180μg PK
22 2 10

10μg/1mL 15μg/1mL
20μg/1mL 40μg/1mL 60μg/0.6mL

120μg/0.6mL 180μg/0.9mL
 

 CKD MDS PK
1 MDS CKD PK  

 
Cmax AUC0-t

60 120μg tmax Ctrough

 
 

PK  

 
μg   n 

 8  16  
tmax 

h  
Cmax 

ng/mL  
AUC0-t 

ng h/mL  
Ctrough 

ng/mL  
Ctrough 

ng/mL  
Ctrough 

ng/mL  

60  4 52.79 29.40 5.233 1.671 598.4 287.8 2.888 1.501 2.458 2.867 3.555 2.174 
 4 112.89 68.01 8.855 7.094 827.0 709.5 8.158 7.935 15.233 28.014 0.633 1.265 

120  5 46.25 17.22 5.694 2.409 544.5 254.9 1.440 1.097 1.594 1.269 1.410, 2.990*1 
 5 100.48 64.46 4.428 2.191 423.1 360.5 2.580 2.591 9.185 8.567*2 8.013 8.115*2 

240  5 76.33 20.49 10.679 4.782 1,294.7 601.8 6.467 5.091 8.145 2.768 8.391, 15.594*1 
 4 41.48 23.36 13.043 3.248 1,328.7 550.9 4.630 3.409 9.290*1  

*1 *2 n=4  
 

PD 16 Ctrough
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*1 *2

4 1
11 Ctrough

3.180 3.022 5.510 5.360 6.602ng/mL Ctrough

 
*1 56 50%  
*2 56

Hb Hb 1.0g/dL
 

 
2  

KRN321-401
20030207 2

KRN321-401
52

20030207
20/197 10.1% 23/182 12.6%

5
20030207 KRN321-401

20030207

 
 20030207 KRN321-401

 
 CKD KRN321-401

8/1,460 0.55% 1/2,307 0.04%
 

 
3 KRN321-401  
KRN321-401

 
 MDS 1

3 1
1  

 MDS 20030207 3 1
2

60 120μg 1
1

1 2 1  
 

 
1 MDS CKD PK  

MDS CKD PK
 

MDS KRN321-401 CKD
KRN321-SC/00-A02 22 2 10 10μg/1mL
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15μg/1mL 20μg/1mL
40μg/1mL 60μg/0.6mL 120μg/0.6mL

180μg/0.9mL PK
MDS CKD PK

KRN321-401 60 120 240μg KRN321-SC/00-A02 20 40 90
180μg 1μg Cmax AUC0-

t  
Cmax AUC0-t MDS 60μg

MDS 60μg
MDS 60μg Cmax AUC0-t

 
MDS CKD PK

 
 

MDS CKD PK  

 μg
n Cmax*1 

ng/mL/μg  
AUC0-t*1 

ng h/mL/μg  

MDS *2 

KRN321-401  

60 4 0.0872 0.0279 9.98 4.80 
120 5 0.0475 0.0201 4.54 2.13 
240 5 0.0445 0.0199 5.39 2.51 

CKD  
KRN321-SC/00-A02  

20 8 0.0441 0.0138 4.67 1.25 
40 8 0.0380 0.0216 4.23 2.31 
90 8 0.0484 0.0218 5.49 2.53 

180 8 0.0647 0.0259 7.22 2.91 
*1 1μg *2 MDS PK  

 
 

MDS CKD PK
PK

MDS CKD PK
 

 
2 MDS PK  

MDS PK
 

KRN321-401 Cmax AUC0-t

60 120μg tmax

Ctrough 1
60 120μg tmax Ctrough

 
 60 120μg 4 2 tmax 2 168

tmax 30 100
4 tmax

60 120μg 2
 

 60 120μg 3 1 2 1 8
16 Ctrough 3

Ctrough

3 Ctrough
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MDS PK CKD
KRN321-SC/00-A02 CKD

Clin Pharmacokinet 2006; 45: 503-10 PK
Cmax AUC0-∞ CKD

Cmax 2.37 0.83 2.62 1.29ng/mL/ μg/kg
AUC0-∞ 363 113 305 84ng h/mL/ μg/kg

CKD PK
MDS CKD PK 1
MDS CKD PK MDS

PK  
 

 
KRN321-401 PK MDS

PK
MDS PK

KRN321-401 60μg
PK

 
 

 
 

1
1  

 

 

        

 

 
 

KRN321-401  

IPSS
-1

MDS  

52 60 120 240μg
1  

 
 

PK 

 20030207  

IPSS
-1

MDS  

206 500μg 3 1
  

IPSS International prognostic scoring system 
 

 

PK
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1  

5.3.5.2-1 KRN321-401 2011 11 2014 2  
International prognostic scoring system IPSS Blood 1997; 89: 

2079-88 -1 EPO 500mIU/mL
* MDS 45 PK

42  
* 112 56  

 
1 60 120 240μg 1 1

16 17 48

*1 *2 Hb

1
240μg  

*1 56 50%  
*2 56

Hb Hb 1.0g/dL  
 

126 74
62 16 52

Hb 1 51 60μg 17
120μg 18 240μg 16 Full Analysis Set FAS

1 2 50 60μg 17 120μg 18 240μg 15
Per Protocol Set PPS PPS  

* 25%
 

* Br 
J Haematol 1998; 103: 1070-4 10% 15

4 5.56%
25%  

 

PPS  

   
95% %  

60μg  17 11 64.7 38.3, 85.8  
120μg  18  8 44.4 21.5, 69.2  
240μg  15 10 66.7 38.4, 88.2  

 50 29 58.0 43.2, 71.8  
 

11
60μg 1/17 5.9% 120μg 1/18 5.6%

 
 

2  
5.3.5.2-3 20030207 2004 4 2006 8  

IPSS -1 French-American-British
FAB
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MDS 200
109  

1 500μg 3 1 52
7 Hb  

209 3 206
 

3
15

MDS
1

 
 

 
1  

IPSS -1
MDS  

 
1  

KRN321-401
 

MDS
International Working Group IWG 2000 Blood 2000; 96: 3671-4

8
8 50%

KRN321-401
56 50%

56
Hb Hb

1.0g/dL  
 IWG2000 Hb

 
 MDS

MDS-004
IWG2000 Hb

1g/dL
22 7 6 5mg  

 
KRN321-401

 
MDS

90%

MDS
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KRN321-401
IPSS -1 MDS
5.7 3.5 Blood 1997; 89: 2079-88

 
 

Int J Hematol 
2008; 88: 30-5  

 MDS
Haematologica 2006; 91: 1588-90  

 
MDS 50%

 
 

 
 
2  

KRN321-401
25%

60μg 120μg 240μg
1 95%

CI 60μg 120μg 240μg 70.0% 34.8%, 93.3%
7/10 63.6% 30.8%, 89.1% 7/11 70.0% 34.8%, 93.3% 7/10

 

95%CI 60μg 120μg 240μg 17.6% 3.8%, 43.4%
3/17 16.7% 3.6%, 41.4% 3/18 33.3% 11.8%, 61.6% 5/15

95%CI 20.0% 2.5%, 55.6% 2/10 27.3%
6.0%, 61.0% 3/11 40.0% 12.2%, 73.8% 4/10  

 
 

IPSS -1 MDS

 
 

2
 

MDS

 
MDS

 
  



 

15 
 

1  
KRN321-401

 
KRN321-401  

 

KRN321-401  

 
%  

60μg  
17  

120μg  
18  

240μg  
17  

 
52  

 17 100  17 94.4  14 82.4  48 92.3  
 1 5.9  1 5.6  0 2 3.8  

Grade 3   5 29.4   8 44.4   6 35.3  19 36.5  
  3 17.6   7 38.9   4 23.5  14 26.9  

 0  2 11.1  1 5.9  3 5.8  
 0 0 1 5.9  1 1.9  
 0 0 0 0 

 
10% 40.4% 21/52 60μg

58.8% 120μg 33.3% 240μg 29.4% 25.0% 13/52 23.5% 44.4%
5.9% 17.3% 9/52 11.8% 22.2% 17.6% 13.5% 7/52 17.6% 16.7%
5.9% 13.5% 7/52 5.9% 22.2% 11.8% 11.5% 6/52 11.8% 22.2%
0% 11.5% 6/52 11.8% 16.7% 5.9% 11.5% 6/52 5.9% 16.7%
11.8% 11.5% 6/52 17.6% 5.6% 11.8% 11.5% 6/52 17.6%
5.6% 11.8% 11.5% 6/52 17.6% 5.6% 11.8% Grade 3

36.5% 19/52 29.4% 44.4% 35.3% 60μg 1
240μg 1

10% Grade 3
60μg 2 11.8% 120μg

2 11.1% 26.9% 14/52 17.6% 38.9% 23.5%
240μg 1

120μg
1 5.6% 240μg 1

5.9% 240μg
1 5.9%  

 
MDS

 
MDS KRN321-401 20030207

18 19 2 15 10μg
15μg 20μg 30μg 40μg

60μg 120μg 22 2 10
10μg/1mL 15μg/1mL

20μg/1mL 30μg/1mL 40μg/1mL
60μg/0.6mL 120μg/0.6mL

180μg/0.9mL MDS
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MDS  

 
%  

MDS  
258  

* 
1,462  

 237 91.9  1,391 95.1  
Grade 3   93 36.0   166 11.4  

 17 6.6   17 1.2  
  76 29.5   306 20.9  

  32 12.4   166 11.4  
  6 2.3   53 3.6  

* KRN321/02-A02 KRN321/02-A03 KRN321/02-A04 KRN321/02-A05 KRN321/03-
A07 KRN321/03-A08 KRN321/03-A09 KRN321/03-A10 KRN321/05-A11
KRN321/07-A12 KRN321/07-A14 KRN321-SC/03-A05 KRN321-SC/03-A06 KRN321-
SC/04-A07 KRN321-SC/04-A08 KRN321-SC/05-A09 KRN321-SC/05-A10
KRN321-SC/07-A11 18  

 
MDS 3 MDS

32.6% 0.2% 15.1% 0.4%
13.6% 2.2% 13.2% 1.8% 10.9% 3.1% 10.1%

0.1% MDS 3
10.5% 51.6% 0% 11.1% 0.4% 10.8%

MDS 2%
Grade 3 4.7% 0.3% 2.3% 0%

3.1% 0.2% 2.7% 0% MDS Grade 3
2%

0% 2.1% MDS 2%
5.0% 1.2% 2.7% 0.1% 2.7% 0.1%

MDS 2%
0% 2.7%

3 0.2% 2 0.1%

1 0.1%
2 1 MDS

 
MDS

MDS Grade 3

MDS Grade 3 MDS

Grade 3

MDS
MDS MDS

 
 

 
KRN321-401 MDS

MDS



 

17 
 

19 2 15 10μg 15μg
20μg 30μg 40μg 60μg

120μg MDS
 

 
2  

MDS
 

KRN321-401 31 21
90.3 95.2% Grade 3

35.5 38.1% 0 9.5% 22.6
33.3% 3.2 9.5%

0 4.8%
 

KRN321-401 20030207
 

 

KRN321-401 20030207  

 

%  
 

KRN321-401  
31  

KRN321-401
20030207  

227  
 28 90.3  209 92.1  

Grade 3  11 35.5   82 36.1  
 0 17 7.5  

  7 22.6   69 30.4  
 1 3.2   31 13.7  

 0  6 2.6  
 

KRN321-401 20030207
KRN321-401 3

51.6% 4.8%
3 3.2% 16.7% 3.2% 11.9%

0% 15.4% 0% 13.2% 0% 11.5%
Grade 3

1 3.2%
Grade 3

82/227 36.1% 1
 

 
 

KRN321-401
KRN321-401 20030207

MDS
MDS

5
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3
ESA

Lancet 2009; 373: 1532-42 MDS

MDS
AML
KRN321-401 AML 7 2

KRN321-401

μg *
AML

* FAB

6 240 116
M5

7 240 361
8 60 432
7 240 377
7 120 307
7 240 200 148
5 120 309
8 120 173

1 51
2013 7 2013 10 AML
* AML

Kaplan-Meier 1 84.5% 1
AML 3.9% 2/51

KRN321-401
AML

IPSS -1 MDS 162
2,592 ESA

1 90.3 83.7% Br J Haematol 2007; 137: 125-
32
MDS
MDS-004

1 AML 9.1% 1/11
22 7 6 5mg

PubMed http://www.ncbi.nlm.nih.gov/pubmed
"Myelodysplastic syndrome" and "erythropoietin" and "survival" ESA
MDS AML

2014 2 5 96
ESA 4

ESA MDS AML
Blood 2009; 114: 2393-400 Blood 2008; 
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111: 574-82 J Clin Oncol 2008; 26: 3607-13 Leuk Res 2010; 34: 981-5  
 

 
MDS

-1 MDS

MDS AML

 
 AML

 
 KRN321-401

1/52 1.9%  
 KRN321-401

 
 

3  

IPSS
-2

-1

 
 

1 2

 
 IPSS -2

 
 EPO

 
 
1  

 
 

 
 National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology, 

Myelodysplastic syndromes NCCN v.2.2014  
IPSS -1 5 del 5q

EPO 500mIU/mL MDS 1
150 300μg 1

rHuEPO  
 National Cancer Institute Physician Data Query NCI PDQ Myelodysplastic Syndromes 

Treatment 2012 12 3  
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EPO 500mIU/mL 1 300μg 1 1
500μg 2 3 1 50%

Br J Haematol 2006; 13: 513-9 Br J Haematol 2008; 142: 379-93  
 Clinical management of myelodysplastic syndromes: update of SIE, 

SIES, GITMO practice guidelines Leuk Res 2010; 34: 1576-88
SIE  

IPSS -1 Hb 10g/dL EPO
500mIU/mL MDS 1 300μg 1 rHuEPO

12 20  
  2013  2013

 
EPO 200 500mIU/mL 15%

2 MDS
300μg 1 500μg 3 1 rHuEPO

 
 

 
 Wintrobe’s Clinical Hematology 12th edition Lippincott Williams & Wilkins 2009, USA  

IPSS -1 MDS rHuEPO
15 20%

rHuEPO
 

 
 

KRN321-401 IPSS -1 EPO
500mIU/mL MDS

 
 
2  

KRN321-401 IPSS -1
MDS MDS

 
MDS -2

MDS
AML

-2 -
1 ESA IWG2000

Blood 2008; 111: 574-82
-2 MDS

IPSS IPSS-R Blood 2012; 120: 2454-65

IPSS -2
-1
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MDS

 
 

IWG2000 57 90%
Br J Haematol 2006; 133: 513-9  

 
 

 
 

 
3 EPO  

KRN321-401 EPO 500mIU/mL MDS
EPO

 
KRN321-401 NCCN v.2.2012 SIE

UK MDS Group Br J Haematol 2003; 120: 187-200 ESA
EPO 500mIU/mL 500mIU/mL

FAB 200 500mIU/mL
EPO

EPO 200mIU/mL 500mIU/mL
500mIU/mL 44 82% 50 71% 0 14% Br J 

Haematol 2008; 142: 379-93 Br J Haematol 2005; 128: 204-9 Am J Hematol 2009; 84: 15-20 Br 
J Haematol 2006; 133: 513-9  

KRN321-401 8
EPO 500mIU/mL

EPO  
ESA EPO

KRN321-401 EPO

EPO  
 

 

EPO

KRN321-401
EPO 500mIU/mL

 
 

4  

1 240μg
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 MDS

 
 

1/2
2 1 240μg  

 
 

 

 
  
 Hb 11g/dL

Hb
Hb 9g/dL

1 240μg  
 
1  

 
MDS 1

150 300μg 1 30 60%
Br J Haematol 2005; 128: 204-9

KRN321-401 NCCN SIE
1 150 300μg 1  

1
150μg 1 300μg

20030207 MDS
20030207 72kg

MDS 55kg  1993; 81: 2025-36
KRN321-401 1 120μg 1

120μg 60μg 240μg
 

20030207 J Support Oncol 2005; 3: 419-
26 1 2 3

KRN321-401 NCCN SIE
1  

KRN321-401

240μg 1 2

1
240μg 1  
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KRN321-401
PK

1
1 2

1 240μg
1

KRN321-401 1
 

 
2  

 
KRN321-401 Hb  

2005 Hb
10.0g/dL 10.0g/dL

Hb 9 11g/dL
Hb 11.0g/dL Hb 10.0g/dL

60μg
Hb 9.0g/dL 240μg

KRN321-401 2
1  

KRN321-401 17 48
8

240μg 1 2 1
2

2  
KRN321-401

1/2
2

1 240μg 41
5 2 Hb 2

5 1 2

 
 

 
KRN321-401 Hb

 
 
3  

 
MDS

12 24 Br J Haematol 2005; 128: 204-9
MDS Hb 4
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8 Curr Med Res Opin 2011; 27: 951-60 KRN321-401
56 16

1 240μg 1 16

 
 

 

KRN321-401

 
 
4  

MDS
 

MDS rHuEPO

Amgen
2014 2 28

MDS  
 

 
 

5  
 

MDS
 

KRN321-401
AML

AML
2 3 AML

KRN321-401 1.9%
1% 95% 1 300

IPSS -1 AML
25% AML 9.4 3.3

5.7 3.5 Blood 
1997; 89: 2079-88 AML

3  
 

 
MDS

AML
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AML

 
 

 

 
 

1 KRN321-401  
60μg 17/17 100% 120μg 17/18 94.4% 240μg 14/17

82.4% 60μg 7/17
41.2% 120μg 4/18 22.2% 240μg 7/17 41.2%

10%  
 

10%  

 
 

MedDRA 16.1/J16.1  

%  
60μg  

17  
120μg  

18  
240μg  

17  

Grade 
Grade 3 

 Grade 
Grade 3 

 Grade 
Grade 3 

 
 17 100   5 29.4  17 94.4   8 44.4  14 82.4   6 35.3  

       
 0 0  2 11.1   2 11.1  0 0 

 0 0  2 11.1   2 11.1  0 0 
 0 0 0 0  2 11.8  1 5.9  

       
  2 11.8  0 0 0 0 0 

       
  4 23.5  0  8 44.4  0 1 5.9  0 
  2 11.8  0  4 22.2  0 0 0 

 1 5.9  0  3 16.7  0 1 5.9  0 
 1 5.9  0  2 11.1  0 1 5.9  0 
 1 5.9  0  2 11.1  1 5.6  0 0 

 
      

 1 5.9  0  4 22.2  0  2 11.8  0 
  2 11.8  0  2 11.1  0 1 5.9  0 
 1 5.9  0  2 11.1  0 1 5.9  1 5.9  
 0 0  2 11.1  0 1 5.9  0 

 0 0 1 5.6  0  2 11.8  0 
 0 0  2 11.1  0 0 0 
 0 0  2 11.1  0 0 0 

       
 10 58.8  0  6 33.3  0  5 29.4  0 

  2 11.8   2 11.8  1 5.6  1 5.6  1 5.9  1 5.9  
 1 5.9  0 0 0  2 11.8  0 

       
  2 11.8  0 1 5.6  0  1 5.9  0 
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MedDRA 16.1/J16.1  

%  
60μg  

17  
120μg  

18  
240μg  

17  

Grade 
Grade 3 

 Grade 
Grade 3 

 Grade 
Grade 3 

 
       

 0 0  2 11.1  0 0 0 

  2 11.8  0 0 0 0 0 

       
 1 5.9  0  3 16.7  0  2 11.8  0 

  2 11.8  0 0 0 1 5.9  0 
 0 0  3 16.7  0 0 0 

 0 0 0 0  2 11.8  0 
 0 0  2 11.1  0 0 0 

 0 0  2 11.1  0 0 0 
 0 0  2 11.1  0 0 0 

       
  3 17.6  0  3 16.7  0 1 5.9  0 
  2 11.8  0 1 5.6  0 0 0 

       
  2 11.8  1 5.9   4 22.2  0  3 17.6  0 

  2 11.8  0 1 5.6  0 0 0 
       
  2 11.8  0  3 16.7  0 1 5.9  0 

       
  3 17.6  0 1 5.6  0  2 11.8  0 

  3 17.6  0 1 5.6  0  2 11.8  0 
 1 5.9  0  2 11.1  0 1 5.9  0 

 1 5.9  0  3 16.7  0 0 0 
       

 1 5.9  0 1 5.6  0  2 11.8  0 
 0 0  2 11.1  0 0 0 

       
  3 17.6  1 5.9  1 5.6  1 5.6   2 11.8  0 

 
60μg 3/17 17.6% 120μg 7/18 38.9% 240μg

4/17 23.5% 60μg
1 5.9% 120μg

2 11.1%

1 5.6% 240μg
1 5.9% 240μg

1  
120μg 2/18 11.1% 240μg 1/17

5.9% 120μg

1 5.6% 240μg 1 5.9% 240μg 1
 

 
2 20030207  

EPO 134/144 93.1% EPO 55/62 88.7%
EPO 16/144 11.1%

EPO 5/62 8.1% 10%
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10%  

 
 

MedDRA 16.1/J16.1  

%  
EPO  

144  
EPO  

62  
Grade Grade 3  Grade Grade 3  

 134 93.1  45 31.3  55 88.7  29 46.8  
     

 10 6.9  3 2.1  10 16.1  5 8.1  
     

  15 10.4  1 0.7   7 11.3  2 3.2  
     

  48 33.3  2 1.4  29 46.8  5 8.1  
  23 16.0  0  8 12.9  0 

  17 11.8  3 2.1   8 12.9  2 3.2  
 11 7.6  1 0.7   7 11.3  1 1.6  

     
  6 4.2  0  9 14.5  0 

     
  19 13.2  1 0.7  10 16.1  0 
  18 12.5  1 0.7   9 14.5  1 1.6  
  18 12.5  0 3 4.8  0 

     
  26 18.1  1 0.7  6 9.7  1 1.6  

     
  24 16.7  1 0.7  11 17.7  2 3.2  

  18 12.5  0 6 9.7  0 
 

EPO 41/144 28.5% EPO 21/62 33.9%
EPO

5 3.5% 4 2.8% AML 3 2.1%

2 1.4%

1 0.7% EPO 4 6.5%
3 4.8% 2 3.2%

MDS

1 1.6% EPO 1
 
EPO 17/144 11.8% EPO 12/62



 

28 
 

19.4% EPO
AML3 2.1% 2 1.4%

1 0.7% EPO 4
6.5% MDS

1 1.6%
EPO 1  

 
 

1  
2  

 
2 GCP  

2  
 

 
MDS

MDS
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2  
 

26 11 12  
 

 
 5μg 10μg

15μg 20μg
30μg 40μg 60μg

120μg 180μg
 

  
  
 26 3 31  

 
 

20 12 25 20 8  
 

1  
1 2 1

KRN321-401
International prognostic scoring system IPSS -1
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 IPSS -2
 

 EPO

 
 

 
 

1 2 4 4
MDS

 
 MDS AML

 
 KRN321-401 5 del 5q

MDS
 

 
del 5q MDS

 
del 5q MDS

National Comprehensive Cancer Network Clinical Practice Guidelines in Oncology, Myelodysplastic 
syndromes v.2.2014 del 5q MDS

 
KRN321-401 del 5q MDS 2/52 3.8%
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1 240μg MDS
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 25

  2014
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Blood 1997; 89: 2079-88 AML
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2 GCP  

5.3.5.2-1 GCP

 
 

 

10  
 

 
 

 
 

 
 

 
  

1 20μg  

1 0.33μg/kg 20μg  
 

 

1 15 60μg  
  

1 15 60μg 1
1

2 2 1 2 1 30
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1 5 60μg 1
1

2 2 1 2 1 10
120μg  
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1 30μg  

2
1 0.5μg/kg 30μg  

 
 

2
1 30 120μg  

2
1 10 60μg  

  

2 1 30 120μg
2 1

1 2 4 1
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1.  
 

1 5 20μg  
 

  
30kg  5μg 

30kg 40kg  10μg 
40kg 60kg  15μg 

60kg  20μg 
 

 

2 1 5 30μg  
 

  
20kg  5μg 

20kg 30kg  10μg 
30kg 40kg  15μg 
40kg 60kg  20μg 

60kg  30μg 
 
2.  

 
1 3μg/kg

1 3μg/kg  
1 2 3  

1
1  

2 1 2 1  
2

2 1  
 

  
1 2

2  
  

3,000IU  15μg 10μg 
3,000IU 15μg 
4,500IU 20μg 20μg 
6,000IU 30μg 30μg 
9,000IU 40μg 40μg 

12,000IU 60μg 60μg 
 
3.  

2

1
 

1 3μg/kg
1 3μg/kg  
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1 15μg 
2 30μg 
3 60μg 
4 90μg 
5 120μg 
6 180μg 

 
 

  
1 5μg 
2 10μg 
3 15μg 
4 20μg 
5 30μg 
6 40μg 
7 50μg 
8 60μg 
9 80μg 
10 100μg 
11 120μg 
12 140μg 
13 160μg 
14 180μg 

 
4.  

1

1 2 1 2 1 4 1

 
2 1 180μg

1/2 2 1
1 4 1 2 1  

 
 

1   
2  11g/dL

9g/dL
1 240μg
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