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24 1 17

20mg

23 4 26

 1 20mg

1

1 

1 Cys219 Cys222

1  



1 2 3 

** 

* 

1 Cys222 Cys219 2 Cys228 Cys228

3 Cys231 Cys231

* Asn299

** Lys449

Gal D- GlcNAc D-N- Man D-

C6520H10072N1736O2020S42

149,000 

CC 4 IgG1

449 H
1 2 219 L 2

149,000
 Mogamulizumab is a recombinant humanized monoclonal antibody composed of 
complementarity-determining regions derived from mouse anti-human CC chemokine 
receptor4 monoclonal antibody and framework regions and constant regions derived 
from human IgG1. Mogamulizumab is produced in Chinese hamster ovary cells. 
Mogamulizumab is a glycoprotein (molecular weight: ca. 149,000 ) composed of 2 
H-chain ( 1- chain) molecules consisting of 449 amino acid residues each and 2 
L-chain ( -chain) molecules consisting of 219 amino acid residues each. 

22 8 11 0811 3
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24 1 17

20mg

23 4 26

CCR4 T

infusion reaction B

CCR4 T

1
1mg/kg 1 8
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1

23 11 22

20mg

23 4 26
 1 20mg

 CCR4 T
1

1mg/kg 1 8

1
1

CC 4
CCR4 Macrophage-derived che-

mokine: MDC CCL22 Thymus and 
activation-regulated chemokine CCL17 TARC

IL-4 IL-5 IL-13 CD4 2
T Th2 T CCR4

T T ATL
CCR4 CCR4

ATL Clin Cancer Res 2003; 9: 3625-34

CCR4
CCR4 ADCC

2
2007 2 CCR4 ATL MF

CCR4 T PTCL
0761-0501 2009 6 CCR4 ATL

0761-002 2011 11

0761-0501 0761-002

20mg
20mg

CCR4 T
2010 8 22 232

4  



2

1
1

Balb/c CCR4
CCR4 KM2160

CCR4

IgG1

CHO

MCB MCB WCB
MCB WCB

2
MCB WCB in vitro
CAL

CAL MCB

MCB WCB CAL 
CHO CHO CHO

DNA kb
kb 

NT kb
kb

DNA kb
kb

NT kb
kb

DNA *1 ±  
 ±

NT ±  
 ±  

cDNA

NT
*1

5  



MCB WCB CAL 

DNA *1

*2 NT 
*3 NT NT 

NT 

NT 
in vitro *4 NT
in vivo *5 NT 

*6 NT NT

*7 NT NT

in vitro *8 NT NT

in vitro *9 NT NT 

NT
*1 NIH MCB WCB CAL
*2 MiCl1 S L
*3
*4 CHO
*5
*6

3
1 K

*7 5
H-1 1

3
*8

*9

MCB MCB WCB MCB
DNA DNA

DNA cDNA

in vitro in vivo
MCB

WCB WCB MCB WCB WCB
cDNA

in vitro
in vivo WCB

6  



3

Stage 1 

Stage 2

Stage 3

Stage 4

Stage 5

Stage 6

Stage 7

Stage 8

Stage 9

WCB
1 6

7 

L
8 

L

1

L

2
m

1

pH

2

3 

kDa

nm

m

1
1

DNA HCP

A

Stage 3 5 6

4
CHO

MCB WCB CAL
1 2

7  



log10

3
Stage 3 1*1

  NT  

Stage 4 *2  NT  NT 
Stage 5 2*1

    

Stage 8 *2 

20.4 10.7 17.6 11.5 
NT
*1
*2

5
2

B

A1 A2 B

Stage 1

 
 

 
 

 

Stage 2
 

 
 

 
 

L L L 
Stage 9

A1 A2 A1 B
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A1 A2 pH SE-HPLC*1 UV *2

HCP

A1 B 

ELISA *3 pH CE-SDS*4 SE-HPLC*1

CEX-HPLC*5 HIC-HPLC*6

UV *2 HCP DNA
N

ESI-TOF/MS*7

*1 *2 *3 *4
SDS *5 *6 *7

2
1

cDNA

N
cDNA

C

4 2 - 1
2

SDS
CE-SDS 299 %

N-
0 2 2

0 2 2
1 2

% % % %
1mol

N-
mol mol mol mol

1mol N- N-
mol mol

9  



ESI-TOF/MS

-
SDS-PAGE kDa kDa

SDS-PAGE kDa kDa kDa kDa

CE-SDS CE-SDS
% %

%
%

pI pI

SE-HPLC
%

% SE-HPLC
2 Fab

Fab
CEX-HPLC %

% %

SE-HPLC
C

C C

HIC-HPLC Fab
Fc C Fc C

Fc Fc
Fc

E0.1% 
1cm 280nm

3
ELISA CCR4

4
SPR

10 mol/L 1 s 1

2

10 *新薬承認情報提供時に置き換え



FCM CCR4

CD4

Fc ELISA Fc R a
ADCC ADCC

7 CCR4
ADCC

ADCC 0.1 100 g/mL

PK

2

DNA HCP

1 3

SE-HPLC
CE-SDS

3
ELISA pH CE-SDS

CEX-HPLC SE-HPLC
UV

4

3 70 10 18 *1 

ELISA
pH 

CE-SDS SE-HPLC
CEX-HPLC
HIC-HPLC 

UV
- *2 

*2

1 
3  

2 
3  

1  

1

2 8
120 lx h

200W h/m2 

*1
*2

11 *新薬承認情報提供時に置き換え



1

2 CE-SDS
SE-HPLC CEX-HPLC

HIC-HPLC Fc

2
2

70 18

3
1

20mg 1 5mL 20mg
112.5mg

mg 80 1mg pH

2

1
2

3
4
5

pH

m

 pH

3

3

4
ELISA pH CE-SDS

SE-HPLC CEX-HPLC
UV

5

12 



5 3
18 *1 

ELISA
pH 

CE-SDS SE-HPLC
CEX-HPLC

UV
*2 

HIC-HPLC 
*3 

- *2 

*2 

*2

3
25 2

3 60 5% RH

1 % RH
5 3

1
120 lx h

200W h/m2 

*1
*2
*3

CE-SDS SE-HPLC
CEX-HPLC

HIC-HPLC Fc

2 8 18

4

ELISA pH CE-SDS
CEX-HPLC SE-HPLC UV

1 Fc

IgG1
IgG

13 



Fc
Fc R a

IgG1
IgG1 Fc R a J Mol Biol 2004; 336: 1239-49

IgG1 IgG1 ADCC
Cancer Res 2004; 64: 2127-33 Fc

ADCC

IgG1 Fc Fc
ADCC CCR4 IgG1

Clin Cancer Res 2004; 10: 6248-55
Fc Fc R Fc R a Fc R b Fc R a

Fc FcRn SPR
Fc R FcRn

IgG1
Fc R mol/L -1 10 10 IgG1 Blood 

2009; 113: 3716-25 FcRn mol/L -1 10 10 IgG1
Drug Metab Dispos 2007; 35: 86-94 Fc R a

IgG1 Fc R a
Fc R a mol/L -1 10 10 IgG1

Blood 2009; 113: 3716-25 Fc R a Fc R b

ADCC

Fc
IgG1

ADCC

IgG1 ADCC

2

1

2
HCP

HCP

3 IgG1
IgG1 ADCC

4

14 



1 ELISA
2 HCP HCP
3

4

3

1
1  
in vitro  

ATL HTLV-1 T ADCC d- -318  
-001 d- -186  

ATL TL-Om1 ATN-1 ATL102 HUT102 HTLV-1
T MT-2 CCR4 FCM

IgG1 MFI
TL-Om1 ATN-1 ATL102 MT-2 CCR4 HUT102 CCR4

TL-Om1 ATN-1 ATL102 HUT102 MT-2 T
0.0001 100 g/mL ADCC 1% Nonidet P-40 100%

ADCC
PBMC E 51 51Cr  release assay

51Cr E T=25 1 10 g/mL ADCC

CCR4 ADCC E T=25 1

 MFI *1 CCR4
ADCC % *2

*3

ATL

TL-Om1 1.5  1 2 54 7 
ATN-1 3.1 14 5 59 2 

ATL102 2.5 14 5 54 2 
HUT102 1.0 6 5 19 5 

HTLV-1 T MT-2 9.8  17 5 53 2 
*1 MFI MFI *2 n=3 *3 10 g/mL

ATL HTLV-1 T
ADCC CCR4

CCR4 ADCC

ATL ADCC -002
ATL 10 PBMC CD3 T

0.1 10 g/mL ADCC PBMC CD3

15 



E allogeneic 51Cr E T=50
1 ATL Oncogene 
2005; 24: 6047-57 CD3 E autologous

ADCC E T=50 1 10 g/mL ADCC

ATL ADCC E T=50 1
ADCC % *1 

CCR4

ATL %

ATL

CCR4 %

CD16 % *2

Autologous Allogeneic 

IM-1 83 94 
16 4 1 30 7 
28 5 1 45 1 

IM-2 95 99 
16 0 1 49 1 
28 1 2 65 12 

IM-3 26 83 
19 18 9 22 8 
31 22 9 83 12 

IM-5 53 92 
22 1 4 14 4 
27 0 2 48 7 

IM-6 51 94 
37 5 2 60 6 
33 4 1 79 4 

IM-7 72 93 
51 3 2 52 2 
23  0 16 93 4 

IM-8 43 91 
25 6 5 48 4 
23  8 28 85 16 

IM-9 88 98 
12 1 2 17 3 
28 4 0 59 1 

IM-10 49 97 
15 1 3 31 4 
23 0 1 93 3 

IM-11 92 97 
8 5 1 6 2 
26 2 8 63 8 

IM-12*3 94 99 
35 4 3 64 8 
26 2 2 82 6 

IM-13*4 56 99 
21 1 4 45 2 
26 3 13 105 6 

*1 n=3 *2 10 g/mL *3 IM-2 *4 IM-10

allogeneic autologous
CCR4 ATL ADCC

autologous ADCC IM-11
CD16 Fc R

in vivo  
ATL d- -333  

CCR4 ATL TL-Om1 SCID
21 Day0

20mg/kg 1 4

16 



TL-Om1

n =10 * p 0.05 Wilcoxon rank sum test
KW-0761

CCR4 ATL TL-Om1

2

CCR4 d- -405
CCR4

4 SPR
10 mol/L 1 s 1 2

-055

FCM
CD4

CCR4 ADCC
in vitro in vivo CCR4
ADCC

ADCC CCR4

in vitro
CCR4 CCR4 ADCC d- -319

EL-4 CCR4 EL-4 

17 



CCR4 CCR4 FCM
IgG MFI

EL-4 10 g/mL
ADCC PBMC 51Cr

E T=25 1 10 g/mL ADCC

CCR4 CCR4 ADCC E T=25 1

MFI *1 ADCC % *2

*3 

EL-4 0.8 1.3 0.9  2.2 0.3 
 1.0 0.2 0.7 11.7 0.8 
 1.1 0.9 1.3 20.6 1.4 
 2.5 0.6 1.5 50.7 0.3 
 4.7 0.2 0.5 58.4 4.3 

*1 MFI MFI *2 n=3 *3
10 g/mL

CCR4 T ADCC d- -318 d- -182
d- -185 d- -189

CTCL HH HuT78 T
T-ALL CCRF-CEM CCR4 FCM

IgG1 MFI HH
HuT78 CCRF-CEM CCR4

HH HuT78 CCRF-CEM 0.0001 100 g/mL ADCC
PBMC 51Cr E T=25

1 10 g/mL ADCC

CCR4 T ADCC E T=25 1

MFI *1 CCR4
ADCC % *2

*3 

HH 3.1 5 7 73 4 
HuT78 1.3 11 3 73 6 

CCRF-CEM 1.3 11 4 63 11 
*1 MFI MFI *2 n=3 *3 10 g/mL

in vivo  
CCR4 T d- -334  

CCR4 HH SCID
6 Day0 20mg/kg 1 4

18 



HH

n =10 * p 0.05 Wilcoxon rank sum test
KW-0761

CCR4 d- -360 -01
3 PBMC HH 0.0001

100 g/mL ADCC 51Cr
PBMC ADCC

CCR4 CD4 0.0000725 1mg/kg
FCM 0.01mg/kg

CCR4 CD4
in vivo CCR4

 
CCR4 TARC d- -348  
CCR4 TRAC CCR4

125I TARC 125I -TARC
0.01 2,375 g/mL

CCR4 CCR4
CCR4

CCR4 d- -316
CCR4 CCR4

FCM 50 g/mL 60
37 5 15 30 60 CCR4

96.9% 87.4% 85.3% 81.3%
CCR4

CDC d- -317
CDC TL-Om1 HH 51Cr

19 



0.0001 100 g/mL CDC

CDC CD55 CD59
Blood 2001; 98: 3383-9 CD55 CD59

CDC 100 g/mL CDC
CDC

2
1

CCR4 CCR4 MDC
TARC Blood 2000; 96: 4046-54 Blood 

2001; 97: 937-45 Thromb Res 2001; 101: 279-89

d- -107 d- -309
6.8 8.0 g/mL CCR4

7.1 8.3 g/mL FCM
0.2

500 g/mL

d- -310 r- -300
ADP

0.2 2,000 g/mL
PRP

TARC ADP
100 g/mL PRP

d- -054
10 100 g/mL

CD4
CCR4

2 -023
T T

Tumor necrosis factor TNF -
IFN - 1 10,000ng/mL

6 ELISA
ng/mL

ng/mL
TNF-

IFN- 5/6
10,000ng/mL 1/6

20 



IFN-

10,000ng/mL
0761-002

16,622±3,324ng/mL
0761-0501 0761-002

ATL

3

1 2

1 03 -033 27 61
5 0.05 1.2 40mg/kg/ 4 2.5

10 40mg/kg/ 13

4
F 4

3 1.2 10mg/kg
5 10mg/kg

2 03 -033 27 61
5 0.05 1.2 40mg/kg/ 4 2.5

10 40mg/kg/ 13 4
PR 13 RR QT/QTc

3 1.2 10mg/kg
5 10mg/kg

3 03 27 61
5 0.05 1.2 40mg/kg/ 4

CO2

3 1.2 10mg/kg
5 10mg/kg

CO2

21 



4 03 -033 27 61
5 0.05 1.2 40mg/kg/ 4 2.5

10 40mg/kg/ 13

3 1.2 10mg/kg
5 10mg/kg

CCR4 ATL

CCR4 ATL
CCR4 ADCC TARC CCR4

CCR4
CCR4

CDC
ADCC CCR4 ATL

ADCC
ATL

ATL CCR4
CCR4 CCR4

Clin Cancer Res 2003; 9: 3625-34 J Leukoc Biol 2001; 69: 785-93 Am J Pathol 
2002; 160: 347-55 CCR4 ATL

ATL CCR4 CCR4 ATL

CCR4
Th2 T Treg CCR4 J Exp Med 2001; 194: 

847-53 J Immunol 2007; 178: 4891-900 Cancer Res 2006; 66: 5716-22
ATL Th2 Treg CCR4 Th2 Treg

ATL CCR4
Th2 Treg

Allogeneic autologous in vitro ADCC
autologous

CCR4 ATL ADCC
1 1 in vitro ATL ADCC

ADCC ATL

22 



ATL

CCR4
1 2 CCR4 TARC

TARC CCR4 MDC CCR4

CCR4 ATL CCR4 ATL
CCR4

CCR4 Th2 Treg

PK

1
IgG

ELISA
ELISA

ELISA
ECL

ECL

2
1

125I 1mg/kg
t1/2 5.42 AUC 105 g eq day/mL CL 9.86mL/day/kg

Vss 67.6mL/kg TCA
97.2 100.1% 125I

125I
336 2/3

2.26 2.54 125I
1 0.14

2

0.0000725 0.001 0.01 0.1 1mg/kg
0.001mg/kg

0.01 1mg/kg PK
0.0000725 0.001mg/kg 1/3

0.01mg/kg

23 



PK

mg/kg
t1/2
day

t1/2
day

AUC0-

g day/mL
CL 

mL/day/kg
Vss

mL/kg
0.01 0.355±0.092 3.81±0.33 1.09±0.20 9.36±1.86 48.6±6.7 
0.1 0.413±0.197 9.49±3.88 16.2±5.0 6.65±2.41 79.3±9.2 
1 0.418±0.094 13.9±1.0 268±15 3.74±0.21 73.2±3.7

n=3 

10mg/kg
AUC

91.9%

PK
AUClast

g day/mL AUClast g day/mL
3790±570 4090±540*1 2/5 *3

3740±1140 3760*2 3/5 *4

n=5 *1 n=3 *2 n=2 *3 *4 2

2
0.05 1.2 40mg/kg 1 4

0.05mg/kg
1.2 40mg/kg

AUC0- ,day1 AUC0-7d,day22 AUC0-7d,day22 AUC0- ,day1

0.96 1.24 PK
1.2 40mg/kg 7 C7d

2.04 3.12

PK

2.5 10 40mg/kg 1 13
C7d 2.5mg/kg Day43 6 10 40mg/kg Day71

10 AUC0-7d

PK

mg/kg
C7d, day8

g/mL
C7d, day43 

g/mL
C7d, day71 

g/mL
C7d, day85 

g/mL
C7d, day92 

g/mL
AUC0-7d, day1

g day/mL
AUC0-7d, day85 

g day/mL

2.5
26.9±2.0 79.9±9.8 83.8±20.8 80.5±14.9 82.1±16.0 259±25 734±109
23.7±3.0 75.3±11.3 78.2±21.2 79.7±22.9 78.2±14.3 228±27 716±106 

10
77.9±14.5 186±72 364±98 356±80 335±60 987±88 2860±421
73.1±8.7 136±68 254±143 274±119 264±98 907±53 2269±631 

40
249±26 872±331 1339±543 1476±526 1498±444 2825±296 13529±3271
237±42 944±256 1334±314 1263±296 1264±282 2664±341 10984±1763

n=5 

PK 0.1mg/kg CL
Vss CCR4

24



PK

3
125I 1mg/kg 4 24 336

4.9%
0.26

20 139 40mg/kg 1 18
140 983 g/mL 1700 g/mL

0.58 10

IgG1

4
IgG

12 2 22 326

PK

1 PK

2 ELISA ECL
ELISA 100ng/mL ECL

50 g/mL
4 03 40mg/kg 13

-033 -049

-01 61 4
03 0.05 1.2mg/kg

PK

PK
4 03 1.2mg/kg

PK
C7d, Day28 Cmax, Day22 AUC0-7d, Day22 t1/2

CL Vss

25 



CL

PK

n C7d, day28 
g/mL

Cmax, day22 
g/mL

AUC0-7d, day22 
g day/mL

t1/2
day

CL
mL/day/kg

Vss
mL/kg

6 28.6±9.4 48.5±6.3 242±51 13.6±4.7 4.15±1.70 70.3±7.0
4 16.3±11.1 42.8±5.8 168±58 9.90±3.28 5.71±0.91 74.5±19.8

4 03 1.2mg/kg

PK
CL

1
0.01 0.5 4 20 100mg/kg

100mg/kg
FCM

CCR4 T CD3 CD4 CCR4 CD3
CD8 CCR4 CD3 CD4 CCR4 T

CD3 CD25 T

2
1 4

0 0.05 1.2 40mg/kg 1 4
3

1.2mg/kg

FCM
CCR4 T CD3 CD4 CCR4 CD3

CD8 CCR4 NK CD3
CD16 CCR4 T

NK

Keyhole limpet hemocyanin KLH KLH Tetanus 
toxoid TT T

26 



40mg/kg/

4 40mg/kg/ AUC0-7d 8,630,000ng
day/mL 8,620,000ng day/mL 1.0mg/kg/ ATL

0761-002 AUC0-7d 262.392 g day/mL 33

2 13
0 2.5 10 40mg/kg 1 13

3
40mg/kg 1/10

1

FCM CCR4 T
40mg/kg 13 NK

40mg/kg/

3

4
CCR4

5
1

0 40mg/kg 1 20 139
140 100

106 1/12 2/12 16.7%

140 0.6
FCM

CCR4

40mg/kg/

6

7 5

27 



7
1

4 0.05 1.2mg/kg/
10mg/kg 4

40mg/kg/
13

2

CCR4 T
4 NK

4 KLH TT
T IgG IgM

3
4

1.2mg/kg 1 4

4

28 



5
2

0 10mg/kg
10mg/kg 2 FCM

1
CCR4 T

NK CCR4

1
4

4
5/30 17% 1/10 10% CCR4 T

NK

1/10 10%
13

10/80 13%
6/40 15%

4/40 10%

2 CCR4 T
CCR4 T

CCR4 T

CCR4 T

29 



4

1

IgG HRP
ELISA

2
HRP

ELISA

3 CCR4
1

CCR4 FCM
FITC CCR4 KM2160

PE CD25 peridininchlorophyll protein PerCP CD4
FCM CD4 CCR4

KM2160 CD25

2
CCR4 IHC

CCR4
KM2160 linked streptavidin-biotin LSAB

1

100 1,000 10,000ng/mL
56.5 4.2 1.7%

0761-002 1.0mg/kg 1
8 28 16,107±6,088ng/mL

8

PK

1 ECL

24.6 g/mL

30 



20

PK

1 0761-EU-001 20 20
32 PK 25 0.0001

0.0003 0.001 0.003mg/kg PK
0.0003mg/kg 10ng/mL 0.001mg/kg

0.003mg/kg Cmax 59.2ng/mL 0.001mg/kg
20.3ng/mL 2.92

mg/kg PK
PK

2 0761-0501 2007 2 2008 10
CCR4 ATL CCR4 PTCL 16 0.01 0.1 0.5 1.0mg/kg
1 4 PK Cmax Ctrough

CL 0.1mg/kg Vss

5200mL/70kg 74.3mL/kg Pharm Res 1993; 10: 1093-5
0.1mg/kg Ctrough 3.97 7.58

29.4 3 1

PK

mg/kg
Cmax 

ng/mL
Ctrough 
ng/mL

AUC0-7days
g h/mL

t1/2 
h

CL 
mL/h/kg

Vss
mL/kg

206±23.1 41.0±39.0 14.9±7.67 80±52 

0.240±0.016 108±49.1 0.01
n=3

4 350±47.8*2 158±7.4*2 36.6±2.99*2 179±40*2

*1 1.63
1.38, 1.87 *2 2.11*3 3.42

1.76, 5.08 *2

1832±334 255±447 87.6±93.7 74±85*4 

0.708±0.646*4 112±41.4*40.1
n=4

4 2807±1665*4 1515±1873*4 328±322*4 201±196*4

*1 1.39
0.96, 2.13 *4 

13.7
3.97, 29.4 *4 

3.48
2.03, 5.24 *4

8353±1993 2985±606 762±131 141±23*2 

0.237±0.050 116±31.0 0.5
n=3

4 15181±872 6825±873 1626±142 332±122
*1 1.89

1.52, 2.42
2.32

2.09, 2.75
2.15

1.97, 2.34
21758±3495 7544±3009 1901±467

0.144±0.032 103±20.3 1.0
n=6

4 40428±5351*5 19517±4265*5 4190±545*5 462±51*5

*1 1.95
1.61, 2.09 *5 

3.53
2.19, 7.58 *5 

2.43
2.24, 2.78 *5

± *1 , *2 n=2 *3 n=1 *4 n=3 *5 n=5 

Cmax AUC0-7 days log10 PK = + ×log10

Cmax AUC0-7 days 95% 0 1
0.01 1.0mg/kg

3 0761-002 2009 6 2010 7
CCR4 ATL 27 1.0mg/kg 1 8 PK

Cmax Ctrough 8

31 



8 t1/2 IgG1 t1/2 21 J Clin Invest 1970; 49: 673-80
Cmax Ctrough AUC0-7days 0761-0501

2- 8 Cmax Ctrough

40,993ng/mL 29,546ng/mL PK

1.0mg/kg PK

N Cmax 
ng/mL

Ctrough 
ng/mL

AUC0-7days
g h/mL

t1/2 
h

CL 
mL/h/kg

Vss
mL/kg

27 16622±3324 5152±3714*2 1427±571*2 124±92*3 

0.211±0.096 99.7±37.5 8 5 42943±14240 33638±10572*4 6297±1812*4 422±147
*1 5 2.25

1.74, 3.09
3.56

3.24, 3.86 *5 
2.87

2.50, 3.12 *5

± *1 , *2 n=19 *3 n=23 *4 n=4 *5 n=3 

4
0761-0501 0761-002

5.0ng/mL
0761-EU-001 0.0001 0.003mg/kg

25 18
2 41 7.5ng/mL

 0.0003mg/kg 28.0ng/mL
57 23.6 26.6ng/mL

10ng/mL

 0.003mg/kg 29
57 29.6ng/mL 6 11.9ng/mL

15
22 10.0ng/mL

5
1 PK

1.0mg/kg 4 8 Cmax

AUC0-7days t1/2 14 19 65 20 65 74
9 75 4 PK

149,000 IgG1
Clinical 

pharmacology of therapeutic proteins 1st edition Pine House Publishers, 2006 Drug Dev Res 2004; 
61: 108-20

2 PK
ATL 0.1mg/kg 1 PR

CR
PK

32 



1 PK
1 CCR4 ATL

CCR4 PK

CCR4 ATL CCR4 ATL
R2=0.9675 CCR4 ATL

PK
CCR4

CCR4 PK Cmax Ctrough AUC0-7days

Cmax CCR4 Ctrough

AUC0-7days CCR4 CCR4
CCR4

CCR4 2
5 8 7 CCR4 Cmax

Ctrough

CCR4 PK Cmax Ctrough AUC0-7days

1.0mg/kg Cmax AUC0-7days

CCR4 Ctrough

2 5 8 7 CCR4 Cmax

Ctrough 5 CCR4

CCR4 PK
CCR4 CCR4

ATL
ATL 8 PK

Cmax ATL
Ctrough 0.1mg/kg 4 ATL

1.0mg/kg

Cmax CCR4
ATL

Ctrough AUC0-7days 1.0mg/kg
CCR4 ATL

Ctrough AUC0-7days ATL
4 Ctrough AUC0-7days

2 5 8 7 CCR4
0.96 71.7% 1.03 18.2% 2.78 33.9% CCR4

2 747 2 35 3 40/ L ATL
5

PK
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1.0mg/kg Ctrough AUC0-7days

CCR4 ATL
1.0mg/kg

PK
1.0mg/kg ATL

PK

2

1

PK

2 PK
PK 5 2
PK

PK

0761-002 10%
Grade 3

GTP ALT AST LDH

Grade Cmax AUC0-7days

Grade Cmax AUC0-7days

1.0mg/kg PK

PK

PK
PK ATL

2 1
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0761-0501 CCR4
ATL PTCL

16 0.01 0.1 0.5 1.0mg/kg
1 4 PK 

0761-002 CCR4
ATL

28 1.0mg/kg 1 8

PK 

0.0001 0.0003 0.001
0761-EU-
001 SAR

55 0.003mg/kg
SAR

mg/kg
PK 

PK

1 5.3.5.2-1 0761-0501 2007 2 2008 10
*1 CCR4 ATL CCR4 PTCL MF

15 *2 MTD
PK 6

*1 CR CRu
PR

*2 DLT 3 3 6 3
MTD

0.01 0.1 0.5 1.0mg/kg 1 4

16 0.01mg/kg 3 0.1mg/kg 4 0.5mg/kg 3 1.0mg/kg
6

DLT 1.0mg/kg 1/6
MTD 1.0mg/kg

30

2 5.3.5.2-9 0761-002 2009 6 2010 7
CCR4 ATL 25

17
1.0mg/kg 1 8
28 27

1 26
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* 
% 26

CR 8 30.8
CRu 0 
PR 5 19.2
SD 2 7.7
PD 11 42.3
NE 0 

13 50.0
95% 29.9, 70.1

CR CRu PR SD PD NE
*

CR 5% 4,000/mm3 PR
50% SD PR PD PD

50% 4,000/mm3

PD CR PR CR PR 4 Restaging PD
PD SD

CR 2 75% 1.5cm
CRu 2 75% PR 2 50% SD PR

PD PD 2 50%
Physician`s Global Assessment of Clinical Condition PGA

J Clin Oncol 2001; 19: 2456-71

Restaging

CR CR CR
CR CR

CRu 
CRu CR

CR CR

PR CRu CR

PR PR 

SD CR CRu PR PD NE

PD PD PD 

NE 

CR CRu PR SD PD NE 
CR CR CRu PR SD PD NE 
PR PR PR PR SD PD NE 
SD SD SD SD SD PD NE 
PD PD PD PD PD PD NE 
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30

1 5.3.3.1-1 0761-EU-001 20 20
SAR

SAR 1 6 2
PK

1 55 43
30

1
CCR4 ATL

1
0761-002 National Comprehensive Cancer Network NCCN
Japan Clinical Oncology Group JCOG

13 J 
Clin Oncol 2009; 27: 453-9

0761-002 50.0% 13/26 95% : 29.9%, 
70.1% 100% 13/13

38.1% 8/21 42.9% 6/14
33.3% 2/6 LDH BUN

Adult T-cell Leukaemia Oxford University Press 1994 83.3% 5/6

CCR4 ATL

CCR4 ATL
0761-002

26 PFS OS Kaplan-Meier
PFS OS

25 225 ATL

CCR4 ATL

0761-002 CCR4 ATL

CCR4 ATL
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Kaplan-Meier

ATL
Blood 2011; 118: 1736-45

2

infusion reaction

1
0761-0501 0761-002

Grade 4 1
Grade 3

4 1 Grade 4 1 2
G-CSF

0761-0501 0761-002
0761-0501  0761-002

PT % N=16 % N=27
Grade Grade 3 Grade Grade 3

 15 93.8 10 62.5 26 96.3 20 74.1
 10 62.5  2 12.5 18 66.7  8 29.6
 10 62.5  3 18.8 14 51.9  5 18.5

9 56.3 0 14 51.9  5 18.5
1 6.3 0 8 29.6 1 3.7

3
Grade 4

2 Infusion reaction

infusion reaction

Infusion reaction 0761-0501 13/16 81.3% 0761-002 24/27 88.9%
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0761-002 infusion reaction

0761-002 10% infusion reaction
77.8% 21/27  59.3% 16/27  29.6% 8/27  22.2% 6/27

18.5% 5/27  14.8% 4/27 11.1% 3/27
Grade 3 3 Grade 3 Infusion reaction 24

3 2 2 3 1
infusion reaction Grade 2

Infusion reaction 0.5 2
70.8% 17/24 2 3 2 2 3

1 2 2 3 3
1 6 2

7
2 26

infusion reaction

infusion reaction 30
infusion reaction 3

infusion reaction

infusion reaction
infusion reaction

ATL 0761-003

infusion reaction
infusion reaction

infusion reaction

infusion reaction 0761-0501 1
Grade 3 3 Grade 2

3
infusion reaction

Grade 3
infusion reaction

infusion reaction

infusion 
reaction
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3
0761-0501 day96

day36 day44 1 0761-002 4 day6 15 42
68  2 day5 47 day40 day12

day11 1 day73
0761-0501 4 1

18 B HBs HBV-DNA HBc
AST ALT ALP HBs HBV-DNA

B

0761-0501
0761-002 ST

0761-0501
PTCL 0761-002 ST 10/13 76.9% 27/27

100% 2/13 15.4% 7/27 25.9%
7/13 53.8% 22/27 81.5% 1/13 7.7%

17/27 63.0%

B B HBV
B

 2009; 50: 38-42 2011 9 26 HBs HBs
HBc HBV

Th2 Treg

0761-002 10 day78
8 day57 10

1 ST

1

HBV B
HBV HBV

HBs HBc
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HBV

4
0761-0501 4 25.0% 3 18.8%

1 6.3% 0761-002 14 51.9% 4 14.8%
2 7.4% Stevens-Johnson

SJS 1 3.7% Grade 3 0761-0501
1 0761-002 4 SJS 1 Grade 4

0761-0501 1 0761-002
4 SJS 1 0761-0501

0761-002 3 1
0761-0501 0761-002 1

SJS SJS C7-HRP
DNA

 

 interface dermatitis spongiotic dermatitis
spongiotic dermatitis

interface dermatitis
ATL

 

Grade 1 Grade 2, 3 Grade 2 Grade 3

0761-002 MedDRA
Grade 2

Grade 3

Grade 3
Grade 2
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Grade 3
SJS

SJS

5 TLS
TLS

0761-0501 6/16 37.5% 0761-002 15/27 55.6%
TLS 0761-0501 0761-002 1 Grade 

3 TLS 100mg 1 3
TLS

2 TLS

TLS 1 TLS
TLS TLS

J Clin Oncol 2008; 26: 2767-78
TLS

6
0761-0501 0761-002

3 B 1
0761-002 -GTP 2 ALT AST

1

0761-0501 0761-002
0761-0501  0761-002

PT % N=16 % N=27
Grade Grade 3 Grade Grade 3

ALT 5 31.3 1 6.3 11 40.7 2 7.4
AST 5 31.3 1 6.3 11 40.7 2 7.4

ALP 5 31.3 0  7 25.9 0
LDH  4 25.0 0 10 37.0 3 11.1
-GTP  1 6.3 1 6.3 4 14.8 3 11.1

 1 6.3 0 2 7.4 0 
0 0 1 3.7 0 

B * 1 6.3 0 0 0 
*

Grade 3
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7
QT/QTc

0761-0501 4 25.0%
3 18.8% QT 2 12.5% 2 12.5% 0761-002

8 29.6% 2 7.4%
1 3.7% QT 1 1

Grade 2 Grade 1 Grade 2
infusion reaction

QT 2
Grade 2 QT 1 Grade 1 QT/QTc

5 QT/QTc
0761-EU-001 QT/QTc

CCR4 QT/QTc
QT/QTc

QT/QTc
infusion reaction

8

0761-EU-001 0.001mg/kg 1 65 B

0761-EU-001
ADCC

DNA

0761-EU-001

CCR4 Th2 Treg 
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Hematol Oncol 2009; 27: 31-9 Blood 2006; 
108: 2957-64

0761-EU-001 2

1 0.003mg/kg
day 29 16

1 0.0003mg/kg

2
1

3

ATL Perfomance Status LDH 40
LDH

BUN
ATL

CCR4 ATL
LDH BUN

7.5mg
23.5% 4/17

33.3% 1/3 25.0% 5/20 7.5mg
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400mg 800mg Cancer 1993; 71: 
2217-21 CDE-11

EPOCH
ESHAP

CHASE

CCR4 ATL

CCR4

WILLIAMS HEMATOLOGY 7th edition HARRISON’S INTERNAL 
MEDICINE 17th edition NCCN Clinical Practice Guidelines in On-
cology Non-Hodgkin’s Lymphomas v.3. 2011 NCCN

ATL National Cancer 
RInstitute Physician Data Query NCI-PDQ ATL

 ATL

J Clin 
Oncol 2009; 27: 453-9 Blood 2011; 118: 1736-45 LDH BUN

Adult T-cell leukemia Oxford University Press, 1994
 ATL J Clin Oncol 2010; 28: 4177-83 Blood 2011; 118: 

1736-45 NCCN
IFN- AZT/IFN

AZT/IFN

 ATL
JCOG9801

VCAP-AMP-VECP mLSG15 J Clin 
Oncol 2007; 25: 5458-64

Blood 2011; 118: 1736-45 Eur J Haematol 2008; 80: 185-96
J Clin Exp Hematop 2010; 50: 9-25

 ATL
IFN-

CD25 CD2 CD52 CCR 4
J Clin Oncol 

2009; 27: 453-9 Blood 2011; 118: 1736-45 J Clin Exp Hematop 2010; 50: 9-25 NCCN

CCR4 ATL
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CCR4 ATL

ATL
mLSG15

0761-003 20

4
1 2 3

CCR4 T

CCR4 IHC FCM

1

CCR4 T

3
ATL

ATL

CCR4 T
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Th2 Treg CCR4

Treg

GVHD

Th2 Treg

Treg
GVHD Blood 2011; 118: 5671-80 Blood 2009; 113: 4458-67 Nat 

Med 2003; 9: 1144-50 GVHD

2 CCR4
0761-002 CCR4

FCM
IHC

FCM

CCR4 FCM IHC

2 CCR4
ATL

Proc Natl Acad Sci 1984; 81: 2534-7
CCR4 ATL

0761-002
44

ATL CCR4 FCM IHC
CCR4

5

1 1mg/kg 1 8 
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infusion reaction
30

infusion reaction

infusion reaction

200mL
2

1
0761-002 1.0mg/kg

MTD
Blood 1994; 84: 2457-66 J Clin Oncol 1997; 15: 

3266-74 J Clin Oncol 2007; 25: 2564-9
0761-0501 1.0mg/kg 4 t1/2 IgG

t1/2

0761-0501 1.0mg/kg 4
Ctrough 7.54 19.5 g/mL 1.0mg/kg ATL

in vitro ADCC 10 g/mL
0761-0501 1.0mg/kg 0.01 0.5mg/kg

1.0mg/kg ATL MTD

0761-002 1.0mg/kg 50% 13/26
1.0mg/kg

ATL in vitro 10 g/mL
ADCC PK

1.0mg/kg

1.0mg/kg MTD
2 3
0761-002 ATL 1

1.0mg/kg

2

0761-002 0761-0501 4
CD20 B
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8
8

8 8

0761-0501 0761-002 4 8

0761-0501 0761-002 1 0761-0501
0.01mg/kg 3

0761-002 4 PR
6 PD

0761-002
8

8

3
infusion reaction

2 SJS

infusion reaction

infusion reaction

4

ATL
mLSG15 0761-003
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6

infusion reaction
HBV

TLS Treg

2.3%
43 1 1% 95%

1 300
0761-002 23.1% 100

20% 600
600 ATL

600 3
8 8 2

1 8

118.5 4

8

ATL

 

 ATL
 HBs HBc
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0761-0501
3 6

6

2 2

1 0761-0501
16/16 100%

16/16 100% 20%

0761-0501 20% %
0.01mg/kg 0.1mg/kg 0.5mg/kg 1.0mg/kg

Grade3 Grade3 Grade3 Grade3 Grade3
SOC Grade Grade Grade Grade Grade 

PT N=3 N=3 N=4 N=4 N=3 N=3 N=6 N=6 N=16 N=16 
 3 100  1 33.3  4 100 3 75.0 3 100 2 66.7 6 100 5 83.3  16 100  11 68.8

 1 33.3 0 3 75.0 0 0 0 0 0 4 25.0 0 

 3 100 0 3 75.0 0 3 100 0 4 66.7 0 13 81.3 0 
 2 66.7 0 4 100 0 2 66.7 0 4 66.7 0 12 75.0 0 
 1 33.3 0 4 100 0 0 0 4 66.7 0 9 56.3 0 
 1 33.3 0 1 25.0 0 1 33.3 0 1 16.7 0 4 25.0 0 

 2 66.7  1 33.3  4 100 2 50.0 3 100 2 66.7 6 100 5 83.3  15 93.8  10 62.5
 1 33.3 0 2 50.0 1 25.0 3 100 1 33.3 4 66.7 1 16.7  10 62.5  3 18.8
 1 33.3 0 2 50.0 0 3 100 1 33.3 4 66.7 1 16.7  10 62.5  2 12.5
 3 100 0 2 50.0 0 1 33.3 0 3 50.0 0 9 56.3 0 

ALT  1 33.3 0 2 50.0 1 25.0 0 0 2 33.3 0 5 31.3  1 6.3
AST  1 33.3 0 2 50.0 1 25.0 0 0 2 33.3 0 5 31.3  1 6.3

ALP  1 33.3 0 3 75.0 0 0 0 1 16.7 0 5 31.3 0 
LDH 0 0 1 25.0 0 1 33.3 0 2 33.3 0 4 25.0 0 

 1 33.3 0 2 50.0 0 0 0 1 16.7 0 4 25.0 0 

 1 33.3 0 0 0 0 0 3 50.0 1 16.7  4 25.0  1 6.3

3/16 18.8%
1 6.3%
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1 B
AST

2 0761-002
27/27 100%

27/27 100% 10%

0761-002 10% %
SOC Grade Grade3

PT N=27 N=27 
 27 100  26 96.3

 8 29.6 0 

 5 18.5 0 
 5 18.5 0 
 3 11.1 0 

 24 88.9 1 3.7
 23 85.2 0 
 16 59.3 0 

 4 14.8 0 

 26 96.3 20 74.1
 18 66.7 8 29.6
 14 51.9 5 18.5
 14 51.9 5 18.5

ALT  11 40.7  2 7.4
AST  11 40.7  2 7.4

LDH  10 37.0 3 11.1
 8 29.6  1 3.7

-GTP  4 14.8 3 11.1
ALP  7 25.9 0 

 6 22.2 0 
 6 22.2 0 
 6 22.2 0 
 5 18.5 0 
 4 14.8 0 
 4 14.8 0 
 3 11.1 0 
 3 11.1 0 
 3 11.1 0 
 3 11.1 0 

7 25.9 0 
5 18.5  2 7.4
5 18.5  1 3.7
5 18.5  1 3.7
4 14.8 0 
3 11.1 0 

 3 11.1 0 

 4 14.8 0 
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SOC Grade Grade3
PT N=27 N=27 

 4 14.8 0 

 5 18.5  3 11.1

 14 51.9  4 14.8
 4 14.8  1 3.7

6/27 22.2% 4 14.8% SJS
1 3.7% 4 SJS1

1/27 3.7%

3 0761-EU-001
21/25 84% SAR 11/18 61%

17/25 68% SAR 7/18
39%
2 9/25 36%

2/25 8% SAR
4/18 22% 3/18 17% 2/18 11%

1/25 4% B
SAR

1

2 GCP
5.3.5.2-1 5.3.5.2-4 5.3.5.2-9

GCP

GCP

CCR4 T

CCR4 T
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2

24 1 16

20mg

23 4 26

20 12 25 20 8

1
0761-002

CC 4 CCR4 T
ATL

CCR4 ATL

ATL

2

infusion reaction
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ATL

Infusion reaction
0761-002 Grade 3 infusion 
reaction infusion reaction

Stevens-Johnson

CCR4 2 T
Th2 T Treg

1 T Th1 Th2
Th1

Th2 Th1 Th2
Treg HTLV-1

ATL

Th1 Th2

Th2 CD4 /CCR4
Th1 Th1 Th2

0761-003

0761-002
1 136

2
1

0761-003
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Th1 Th2

Keyhole limpet hemocyanin Tetanus toxoid
T IgG IgM

3
1 4. 1

4. 2 CCR4
ATL

HSCT

1
1 4. 4

ATL

CCR4 T

CCR4

ATL

0761-002 ATL
ATL

ATL

56 



ATL

ATL

2
HSCT Treg

GVHD

HSCT Th2 Treg

Treg GVHD Blood 2011; 118: 5671-80 Blood 2009; 113: 
4458-67 Nat Med 2003; 9: 1144-50 GVHD

Th2 Treg
HSCT

ATL HSCT HSCT
HSCT

HSCT

HSCT

0761-002 HSCT

57 



ATL 0761-003
23 12 19 3 HSCT

HSCT
ATL

HSCT
Th2 Treg HSCT

GVHD
GVHD

HSCT

HSCT Th2 Treg

HSCT

HSCT
0761-003

5
1 4. 5

1 1mg/kg 1 8

infusion reaction
30

infusion reaction

infusion reaction

200mL 2
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0761-003 infusion reaction

infusion 
reaction

mLSG15 0761-003

6
8 600

1 4.
6

 ATL

 

 

8 6

 
1 4. 6

7

ATL
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HSCT

HSCT

300

10

CCR4 T

1
1mg/kg 1 8

1. 

2. CCR4
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3. 

1. Infusion reaction
30

2. Infusion reaction

Infusion reaction

3. 

4. 
200mL

2
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