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29 8 30  

 

 

 

 

 

 

 

100 mg 400 mg 

 

 

28 12 20  

1 5 mL 20 mL 100 mg 400 mg

 

1  

CD38 IgG1

452 H γ1 2 214

L κ 2 148,000  

Daratumumab is a recombinant human IgG1 monoclonal antibody against human CD38. 

Daratumumab is produced in Chinese hamster ovary cells. Daratumumab is a glycoprotein 

(molecular weight: ca. 148,000) composed of 2 H-chains (γ1-chains) consisting of 452 amino 

acid residues each and 2 L-chains (κ-chains) consisting of 214 amino acid residues each. 
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L  

 

H  

 
 

 

L C214 H C225 H C231 H C231 H C234 H C234 

H E1 

H N302 

H K452 

 

 

 
Gal GlcNAc N- Man Fuc  
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C6466H9996N1724O2010S42  

148,000 

 

28 393 28 12 5

1205 3  

 
 

 

 

infusion reaction

 

 

 

 

 

 

1 16 mg/kg

 

 

1 1 8 2 9 24 4 25  

 

1 1 9 3 10 24 4 25  
 

 

1.  

2. 

 

 



 
 

 
1  

 

29 6 27  

 

 

 

 

  100 mg 400 mg 

   

   

  28 12 20  

 1 5 mL 20 mL 100 mg

400 mg  

  

 A B

1 16 mg/kg  

A  

 

1 8 1 8  

9 24 1 2 8  

25 2 3 4  
1  2 9  
2  4 25  
3  25  

B  

 

1 9 1 9  

10 24 1 3 5  

25 2 3 4  
1 3 10  
2 4 25  
3  25  
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ADCC antibody dependent cell mediated 
cytotoxicity 

 

ADCP antibody dependent cellular phagocytosis  
ADP adenosine diphosphate  
ADPR adenosine diphosphate ribose ADP  
AEX anion exchange chromatography  
ALT alanine aminotransferase  
APTT activated partial thromboplastin time  
AST aspartate aminotransferase 

 
ATP adenosine triphosphate  
Bd  BTZ DEX  
BMP  BTZ prednisone

 
BTd  BTZ DEX  
BTZ bortezomib  
cADPR cyclic adenosine diphosphate ribose ADP  
CAL cells at the limit of in vitro cell age in vitro

 
CDC complement dependent cytotoxicity  
CEX cation exchange chromatography  
cGDPR cyclic guanosine diphosphate ribose 

 
CHO  Chinese hamster ovary cells  
CI confidence interval  
cIEF capillary isoelectoric focusing  
CMV cytomegalovirus  
CQA critical quality attributes  
CR complete response  
CrCL creatinine clearance  
CRP C reactive protein C  
cSDS capillary electrophoresis sodium dodecyl 

sulfate 
 

DEX dexamethasone  
DIRA daratumumab-specific immunofixation 

reflex assay 
daratumumab  

DLT dose limiting toxicity  
DNA deoxyribonucleic acid  
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DTT dithiothreitol
ECL electrochemiluminescence
ECOG Eastern Cooperative Oncology Group
EC50 50% effective concentration 50%
ELISA enzyme-linked immunosorbent assay
F ab' 2

Fc fragment, crystallizable
FcRn neonatal Fc receptor Fc
FITC fluorescein isothiocyanate
GGT γ-glutamyltransferase γ-

HBV hepatitis B virus B
HCP host cell protein
hERG human ether-a-go-go related gene ether-a-go-go
His histidine
HRP horseradish peroxidase
IDMC independent data monitoring committee
IFN-γ interferon-γ -γ
Ig immunoglobulin
IHC immunohistochemistry
IL-1β interleukin-1β -1β
IL-6 interleukin-6 -6
IMWG International Myeloma Working Group
IMWG

IRC independent review committee
ISS international staging system
ITT intent-to-treat
KD dissociation constant
KLH keyhole limpet hemocyanin
LD DEX
Ld DEX
LDH lactate dehydrogenase
Lys lysine
MCB master cell bank
MedDRA Medical Dictionary for Regulatory 

Activities
ICH

MedDRA/J Medical Dictionary for Regulatory 
Activities Japanese version

ICH

MM multiple myeloma
MMV murine minute virus

MR minimal response
MTD maximum tolerated dose
NCCN National Comprehensive Cancer 

Network
NCCN National Comprehensive Cancer 

Network Clinical Practice Guidelines in 
Oncology, Multiple Myeloma
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NCI-CTCAE National Cancer Institute Common 
Terminology Criteria for Adverse Events

NCI-PDQ National Cancer Institute Physician Data 
Query Multiple Myeloma and Other 
Plasma Cell Neoplasms

NE not estimable
OS overall survival
PBMC peripheral blood mononuclear cell
PD progressive disease
Pd DEX
PFS progression-free survival
PI propidium iodide
PK pharmacokinetics
PPK population pharmacokinetics
PRV pseudorabies virus
PS performance status
PT preferred term
QbD quality by design
QD quaque die 1 1
QTcF Fridericia QT
ΔQTcF QTcF
QW quaque 1 week 1 1
Q2W quaque 2 weeks 2 1
Q3W quaque 3 weeks 3 1
Q4W quaque 4 weeks 4 1
REO reovirus
SCID severe combined immunodeficient 

mouse
SCID-beige severe combined immunodeficient-beige 

mouse
sCR stringent complete response
SD stable disease
SEC size exclusion chromatography
SMQ standard MedDRA queries MedDRA
SOC system organ class
SPR surface plasmon resonance
TNF-α tumor necrosis factor α -α

  

VGPR very good partial response
V1 central volume of distribution
WCB working cell bank
X-MuLV xenotropic murine leukemia viruses
1001 54767414MMY1001
1002 54767414MMY1002
1005 54767414MMY1005
2002 54767414MMY2002
3003 54767414MMY3003
3004 54767414MMY3004
7-AAD 7-amino actinomycin D 7- D
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Bd  Bd  
Ld  Ld  
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1.
1.1

Genmab CD38 IgG1

MM CD38 MM CDC ADCP ADCC

1.2
Genmab MM

GEN501 2008 3 Janssen Research & 

Development, LLC MM

2002 2013 9 MM Ld

3003 Bd 3004

2014 6 9

EU 2002 2015 7 9

2015 11 DARZALEX is a human CD38-directed monoclonal 

antibody indicated for the treatment of patients with multiple myeloma who have received at least three prior lines 

of therapy including a proteasome inhibitor (PI) and an immunomodulatory agent or who are double-refractory to a 

PI and an immunomodulatory agent. EU 2016 5 DARZALEX as monotherapy is indicated for 

the treatment of adult patients with relapsed and refractory multiple myeloma, whose prior therapy included a 

proteasome inhibitor and an immunomodulatory agent and who have demonstrated disease progression on the last 

therapy. EU 3003 3004

2016 8 Ld Bd

2016 11 DARZALEX is a CD38-directed cytolytic antibody indicated in combination 
with lenalidomide and dexamethasone, or bortezomib and dexamethasone, for the treatment of patients with multiple 

myeloma who have received at least one prior therapy. 2017 6 DARZALEX is a CD38-directed 

cytolytic antibody indicated in combination with pomalidomide and dexamethasone for the treatment of patients 

with multiple myeloma who have received at least two prior therapies including lenalidomide and a proteasome 

inhibitor. EU 2017 4 DARZALEX is indicated in combination with lenalidomide and 

dexamethasone, or bortezomib and dexamethasone, for the treatment of adult patients with multiple myeloma who 

have received at least one prior therapy.

2017 5 MM 45

MM

1002 Bd b 1005 2014 4 2015 8

3003

3003 3004
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2016 12

28 393

2.
2.1
2.1.1

IgG CD38

CD38

CD38

IgG1

2

CHO

MCB WCB

MCB WCB CAL ICH Q5A R1 Q5B Q5D

MCB WCB MCB WCB

2.1.2

CEX AEX

2.1.3
CHO

MCB WCB CAL 2.1.1

in vitro

in vitro

1
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1
log10

X-MuLV MMV PRV REO

AEX

16.7 9.6 15.2* 9.2*

*

2.1.4
1 2

3

1 2

2 3

3

6.1.2

QbD 2.3

2.1.5
2.1.5.1

2

2
N C Lys

2

N
CD38

ADCC CDC

CD38

IgG1 ADCC

CDC

ADCC

CDC
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2.1.5.2
2.1.5.1

2.1.5.3
HCP DNA

2.1.6
pH

cSDS SEC cIEF

ADCC CDC

2.1.7
3

3
*1

4 *2

4
4

*1 *2

SEC

2.2
2.2.1

1 5 20 mL 100 400 mg

D- 20

2.2.2
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2.2.3
A

B

A B

B

6.1.2

QbD 2.3

2.2.4
pH

cSDS SEC cIEF

ADCC CDC

2.2.5
4

4
*1

100 mg 6
5 3 24 *2

400 mg 3
100 mg 6

%RH400 mg 3
100 mg 6

%RH400 mg 3

100 mg 1 120 lux h
200 W h/m2

*1 *2

SEC

ADCC CDC

100 mg 400 mg

2 8 24
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2.3 QbD 
QbD 5 CQA

5 CQA

CQA *2

CQA

pH

CQA

2.R

2

3.
3.1
3.1.1 CD38 CTD 4.2.1.1.1 4.2.1.1.2 4.2.1.1.12 4.2.1.1.15

CD38 SPR

KD n 3 4.36 1.47 nmol/L

His CD38 ELISA

EC50 n 3 55.2 1.09 ng/mL

Daudi CHO-CD38 1

EC50 n 3

0.26 1.29 0.47 1.37 μg/mL

MM UM9 L363 RPMI8226 UM6 XG1 U266 UM3 7 MM

EC50 6

6 MM MM
MM

n EC50 μg/mL n EC50 μg/mL
UM9 2 10 0.32 1 1 0.76
L363 2 10 0.15 2 1 0.84

RPMI8226 5 0.43 0.13 3 2 0.04 0.05
UM6 1 NA 4 1 0.86
XG1 1 0.16 5 1 0.2
U266 4 NA 6 1 0.73
UM3 1 0.19 7 1 0.37

n 1 2 NA

                                                       
1 CD38 CHO
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ELISA CD38 C 202 272

274  

CD38

IHC  

CD38 SPR

KD n 4 4.46 1.66 nmol/L

B Pan EBV3

 

 

3.1.2 CDC CTD 4.2.1.1.3  
MM Daudi-luc 2 CHO-CD38

CDC PI MM 13

CDC 3 56.92 27.87%

CDC 7  
 

7 CDC  
 n CDC %  

Daudi-luc 6 60 8 
CHO-CD38 2 89 67 

n 2  

 

3.1.3 ADCC CTD 4.2.1.1.4  
PBMC MM MM JK6L AMO-

1 ADCC MM

4 ADCC 4 95%CI 16.1 6.3, 32.3 %

ADCC 8  
 

8 ADCC  
 n ADCC %  

JK6L 3 48.9 3.27 
AMO-1 1 36.3 

n 1  

 

3.1.4 ADCP CTD 4.2.1.1.5  
12 MM 1 μg/mL

ADCP MM 5 6

9  
  

                                                        
2  Daudi  
3  CDC  
4  ADCC  

5  MM CD11b  
6  100 CD11b CD11b 100  
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9 MM * 
 %  %  

 1   9.7 2.9 17.9 8.3 
 2  72.7 4.7   97.4 6.5 
 3  45.7 5.3    70.1 33.8 
 4  57.1 1.4   66.1 4.4 
 5  38.2 4.8    98.7 13.8 
 6  50.4 0.6   64.9 2.9 
 7  51.9 3.7    90.3 11.1 
 8 116.2 8.2   216.5 34.1 
 9  51.0 6.6   183.4 18.3 
10  68.9 1.2  114.6 7.4 
11  68.0 4.5   190.9 12.6 
12  69.0 0.4   84.2 7.1 

n 3 * Daudi-luc
100%  

 

3.1.5 CTD 4.2.1.1.6  
CD38 CHO-CD38 ADP

cGDPR IC50 n 3

0.86 0.22 1.21 0.55 μg/mL  

CD38 cADPR ADPR

cADPR  

 

3.1.6  
3.1.6.1 in vitro CTD 4.2.1.1.7 4.2.1.1.8  

Ramos MM OPM-1 Daudi-luc

Fcγ 1 μg/mL V

PI 3

10  
 

10 * 

 V PI 
%  

3 
%  

Ramos 43.3 5.5 36.7 11.5 
OPM-1 14.7 4.8 17.4  8.4 

Daudi-luc 21.7 3.8 16.3  7.7 
n 3 *

 

 

L363-CD38 7 UM9-CD38 8 Fcγ

V 7-AAD

 

L363-CD38 UM9-CD38 Fcγ B

A1.6-hFc RI

                                                        
7  CD38 MM L363  
8  CD38 MM UM9  
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V 7-AAD

 

 

3.1.6.2 in vivo CTD 4.2.1.1.8  

EL4-CD38 9 Fc γ 10 DARA-K322A11 Fcγ

V 7-AAD

DARA-K322A  

 

3.1.7 CTD 4.2.1.1.5 4.2.1.1.9 4.2.1.1.10  
Daudi-luc SCID-beige 8 DARA-K322A DARA-

IgG2-K322A12 250 μg DARA-

IgG2-K322A DARA-K322A p

0.004 Mantel-Cox log-rank  

Daudi-luc SCID-beige 10 DARA-K322A

DARA-IgG2-K322A 10 μg

DARA-IgG2-K322A DARA-K322A

p 0.001 Mantel-Cox log-rank  

Daudi-luc SCID

 

 0 0 0.01 0.1 1 10 μg

28 KLH

p 0.001

 

 0 7 300 μg 28 34

KLH

p 0.001  

 0 14 10 μg 49

KLH

p 0.05  

 
3.2 CTD 4.2.1.2.1 4.2.1.2.4 4.2.1.2.5 4.2.1.2.7  

 

 PBMC 1.1 30 μg/mL 3H

 

                                                        
9  CD38 T EL4  
10   Fc γ ADCC ADCP  
11  CDC  

12  CDC ADCP  
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 PBMC IL-6 IL-1β TNF-α 0.1 100 μg/mL

ELISA Fc

IL-6 TNF-α  

 0.05 100 μg/mL

EC50  

  
 

3.3  
6 5 25 mg/kg

5.2.1  

 

3.4 CTD 4.2.1.4.1 4.2.1.4.2  

PBMC MM UM9 ADCC

ADCC  

MM BTZ ADCC

BTZ BTZ BTZ

BTZ ADCC  

MM BTZ DEX 4 BTZ

prednisone 4 ADCC

ADCC  

 

3.R  
MM  

 

3.R.1 MM  
MM  

CD38 MM CDC ADCC ADCP

3.1.2 3.1.3 3.1.4 MM

Fc 3.1.6

 

MM CD38 Am J 

Clin Pathol 2004; 121: 482-8 MM  
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4.  
CD38 3.1.1 PK

 

 

4.1  
4.1.1  

CD38 HRP

IgG F ab' 2 ELISA  

 

4.1.2  
F ab' 2 HRP

IgG Fc ELISA  
 

4.2  
4.2.1  

5 25 mg/kg QW 6

11

Cmax AUC CL t1/2

1 PK

 

 
 

11 PK 6  
 

 
 

mg/kg   
Cmax 

μg/mL  
AUCt 

μg h/mL  
AUCinf 

μg h/mL  
t1/2 
h  

Vz 

mL/kg  
CL 

mL/h/kg  

1 
5  100   2,185*1   2,246  38  122.7 2.23 

  86   2,799*1   2,966  36   86.7 1.69 

25  612  25,885*2  40,463 103   91.4 0.62 
 778  39,158*2  74,458 135   65.6 0.34 

3 
5  129  11,309*1  15,836  88   43.8 0.34 

25  630  39,995*1  96,676 231  240.0 0.72 
 599  62,112*1 215,145 335  164.7 0.34 

6 
5  129  21,450*3  23,171 132   63.8 0.33 

25  695 146,729*3 319,583 596 2,205.3 2.56 
 967 201,462*3 364,102 461  384.4 0.58 

n 1 *1 AUC168h *2 AUC144h *3 AUC528h 

 

4.3  
IgG1

 

 
5.7.1.2 5.7.1.1 in vivo

 

 



 
 

17 

FcRn Birth Defects Res B Dev Reprod Toxicol 2009; 86: 328-44 IgG1

 

 

4.4  

24 3 23

0323 1  

IgG

Immunol Lett 1989; 22: 235-8

 

 

4.R  

 

 

5.  
CD38 3.1.1 Genmab

CD38

IgG1 ADCC HuMab-CD38

2 6

 
 

5.1  
6

5.2.1 5 mg/kg  

 

5.2  
5.2.1 6  

1 2 5 25 mg/kg 25 mmol/L 60 

mmol/L 140 mmol/L 0.006% 20 pH 

5.5 QW 6 30 1 13

15 5 mg/kg

25 mg/kg 24

10 mg  

5 mg/kg 1 1.5
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TNF-α IL-6 IFN-γ

 

5 mg/kg

IgG IgM CRP APTT

25 mg/kg

25 mg/kg

 

5 mg/kg 5 mg/kg n 1 Cmax

AUC0-7day 129 μg/mL 11,629 μg h/mL 13 0.12 0.09

 
 

5.2.2 2 GLP  
2 HuMab-CD38 0 20 100 mg/kg 12.6 mmol/L

140 mmol/L pH 7.4 QW 2 30

1 8

 

20 mg/kg

IgM

CD38 T

KLH IgG IgM

100 mg/kg IgA IgG

8 IgM

 

20 mg/kg  

 

5.3  
DNA

 

 

  

                                                        
13  MM 1002 16 mg/kg 1 22 57 QW

57 Cmax 1,094 μg/mL AUC0-7day 125,836 μg h/mL 6.2.1.1  
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5.4  

 

 

5.5  
3.1.1

 

 

5.6  
6 5.2.1

 

 

5.7  
5.7.1  
5.7.1.1  

FITC

 

 

5.7.1.2  
FITC

 

 

5.7.1.3  
FITC HuMab-CD38

T

T T T

 

 

5.R  
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5.R.1  

 

 
 

 IgG1

 

 CD38 Physiol Rev 2008; 88: 

841-86 CD38

 

 CD38 FASEB J 2003; 17: 

369-75

 

 
 

 
 

 HuMab-CD38 2

5.2.2  

 CD38 Physiol Rev 2008; 

88: 841-86  

 IgG1

 

 

 

 

 

CD38

 

HuMab-CD38

HuMab-CD38 2

 



 
 

21 

6.  
6.1  

6.1.1  

6.1.1.1  
 

 CD38 HRP IgG1 Fc ELISA
14 4 ng/mL  

 
ECL 15 5 ng/mL  

 

6.1.1.2  

ECL 16 17 0.625 

ng/mL 0.391 ng/mL  

Daudi

97.46 ng/mL  

 

 

5 500 μg/mL

1,336 1,764 μg/mL

 
 

6.1.2  
2.1.4 2.2.3

GEN501 1

2 A D GEN503 2002 1

1002 b 1005 3003

b 1001 GEN501 2 E

2002 2 3004

 

2.1.4 2.2.3   

                                                        
14  1002 GEN501 2002 GEN503  
15  1001 1002 1005 3003 3004 GEN503  
16  GEN501  
17  1001 1002 1005 2002 3003 3004 GEN503  
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6.2  
PK Ld Bd BTd BMP Pd

 

 

6.2.1  
6.2.1.1 CTD 5.3.5.2.3-1 1002 2014 4 2015 9  

MM 9 PK 9 PK

8 16 mg/kg 1 1 10

3 4 9 QW 2 11

1 28 1 4 Q2W 5 Q4W

1 2 2  

1 PK 12

t1/2 CL 1

2  
 

12 PK  
 

mg/kg   n Cmax 

μg/mL  
tmax 
h  

AUC0-7day 
μg h/mL  

AUClast 
μg h/mL  

t1/2 
h  

CL 

mL/h/kg  
Vz 

mL/kg  

8 
1  4 140 

52.1 
10.6 

1.52 
10,156 

2,989 
12,690 

4,900 
68.2 

14.9 
0.678 

0.313 
64.9 

26.1 

57  2 332
369

5.38
22.6 

28,756
44,749     

16 
1  5 321 

72.7 
9.64 
0.927 

28,897 
6,903 

53,598 
24,038 

407 
515 

0.247 
0.141 

71.7 
18.1 

57  3 1,094 
399 

6.06 
2.31 

125,836 
37,082     

n 2  
 

6.2.1.2 b CTD 5.3.5.2.4-1 1005 2015 8
2016 6 3  

MM 8 PK 8 PK

1 8 1 21

Bd18 16 mg/kg 1 3 QW 4 8 Q3W

9 1 28 16 mg/kg Q4W

 

3 1 3 1 6

1 6 1

354 61.8 513 138 865 168 536 144 925 160 μg/mL  

 

                                                        
18  1 21 BTZ 1.3 mg/m2 1 4 8 11 DEX 20 mg 1 2

4 5 8 9 11 12 1 3 infusion reaction 15
DEX 20 mg  
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6.2.2
6.2.2.1 CTD 5.3.5.1.1-1 3003 2014 6

2016 3 7
MM 569 PK 282 Ld

1 28

Ld19 16 mg/kg 1 2 QW 3 6 Q2W

7 Q4W

3 1 3 1 12

1 329 95.9 608 232 972 272

255 124 μg/mL PK 20 PK 262

3 1 3 1

290 52 332 98 563 166 611 237 900 202 978 277 μg/mL

Ld

Ld PK 2002

PK 6.2.3.2

DEX J Pharmacol Exp 

Ther 1996; 277: 105-12 Int J Hematol 2010; 92: 118-26 DEX PK

6.2.3
6.2.3.1 CTD 5.3.5.2.2-1 5.3.5.2.2-2 5.3.5.2.2-3 GEN501 2008 3

MM 104 PK 100 PK

1 0.005 24 mg/kg

3 4 9 QW 2 A

B C 8 mg/kg 1 7 QW 8 22 Q2W 24 Q4W

2 D E 16 mg/kg 3

4 9 QW 10 22 Q2W 24 Q4W

2 13
  

                                                       
19  1 28 25 mg 1 21 QD CrCL 60 mL/

25 mg CrCL 30 60 mL/ 10 mg DEX 40 mg 1 8 15 22
DEX 20 mg
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13 2  

  
mg/kg

*1 
 

 
*2 

mL

 
*2 

A 8  500 4 
B 8  500 6 
C 8  1,000 6 
D 16  1,000 6 
E 16  1,000 6 

*1 10 mg *2  
 

1 PK 14 20

Cmax AUCinf

Cmax AUCinf  
 

14 1 PK  
 

mg/kg
n Cmax 

μg/mL
AUCinf 
μg h/mL

AUCt*1 
μg h/mL

t1/2 
h  

CL 

mL/h/kg  
V 

mL/kg  

0.1  1  6 0.297 0.272  6.48*2    
57  6 0*2      

0.5 
 1  3 4.76 3.65 313*2 119 161 20.0*2 1.60*2 46.1*2 
57  3 6.76 3.76 180 221 254 339 12.7 12.3 6.72 6.18  

1 
 1  6 20.3 5.87 977 758*3 763 657 28.3 17.9*3 1.50 0.960*3 44.7 5.70*3 
57  6 11.8 28.7*4 200 2,491*4 241 2,212*4 9.14 62.2*4 0.473 4.16*4 40.8*2 

2  1  3 38.1 7.36 1,927 373 1,936 302 25.6 5.61 1.06 0.203 38.2 1.05 
57  3 39.3*2 4,232*2 3,597*2 72.1*2 0.586*2 58.4*2 

4  1  3 83.4 16.0 10,063 6,886 6,354 3,401 91.5 59.9 0.726 0.746 54.3 4.00 
57  3 147 290*4 22,629 253,669*4 16,132 45,533*4 108 685*4 0.099 0.266*4 39.0 95.8*4 

8  1  3 154 40.8 27,916 16,156 14,900 5,256 132 68.2 0.404 0.314 56.8 6.26 
57  3 427 177 122,536 250,688*4 57,876 75,655*4 203 376*4 0.189 0.0946 44.9 62.3*4 

16  1  3 406 72.5 56,894 22,030 35,613 7,687 110 42.0 0.315 0.134 45.2 5.95 
57  3 904 1,083*4 371,159*2 171,653*2 215*2 0.104*2 31.9*2 

24 
 1  3 500 80.4 97,176 39,900 47,678 14,397 155 36.5 0.287 0.149 58.9 14.2 

57  3 927 1,399*4 290,544
1,745,923*4 

123,056
248,128*4 242 931*4 0.109 0.216*4 73.9 136*4 

n 1 2 *1 AUC0-7days 57 AUC0-8days *2 n 1 *3 n
5 *4 n 2  

 

2 PK 15 A B

C D E PK

 
 

15 2 PK  

  
mg/kg

n Cmax 

μg/mL
AUC0-8h 
μg h/mL

A 8 16 148 31.0  
B 8 8 127 27.1  
C 8 6 109 27.9  
D 16 20 266 80.4 1,444 452 
E 16 22 260 104 1,475 773 

 
 

                                                        
20  0.005 0.05 mg/kg PK
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1002 GEN501 PK

CL t1/2

6.2.3.2 CTD 5.3.5.2.1-1 5.3.5.2.1-2 5.3.5.2.1-3 2002 2013 9

MM 124 PK 123 PK

1 28 1

8 mg/kg Q4W 16 mg/kg 1 2 QW 3 6

Q2W 7 Q4W 2 1

PK 16

QW

16 PK μg/mL
n 8 mg/kg n* 16 mg/kg*

15 138 33.0 95 313 107
5 16 4.15 7.19 91 365 217

5 14 163 50.1 90 713 296
7 78 479 274

7 82 843 369
9 10 9.78 10.0 73 573 331

9 8 168 54.2 76 915 410
* 1 2

6.2.3.3 b CTD 5.3.5.4.2-1 1001 2014 3

MM 133 PK 128 PK

BTZ

1 21 BTZ 1.3 mg/m2 1 4 1 4 8 11 5

1 8 DEX 20 mg 1 2 1 2 4 5 8

9 15 16 3 4 1 2 4 5 8 9 11 12 5

1 2 8 9 16 mg/kg 1 2

QW 3 Q3W

100 mg QD

1 42 BTZ 1.3 mg/m2 1 1 4 8 11 22 25 29 32

2 1 8 22 29 9 mg/m2 1 4

prednisone 60 mg/m2 1 4

16 mg/kg 1 QW 2 Q3W
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 1 28 4 mg 1 21 QD DEX 40 mg

16 mg/kg 1 2 QW 3 6

Q2W 7 Q4W  

 

Bd BTd BMP Pd PK 17

2002 PK 6.2.3.2

PK

 
 

17 PK μg/mL  
 n  n  n  n  

 5 312 108 12 344 86.1 11 332 57.1 88 360 113 
4  5 351 78.7 11 260 94.9 8 319 106 8 267 133 

4  6 684 169 12 619 141 9 665 123 7 683 163 
5        79 334 199 

5        77 762 274 
7  5 508 198 11 404 133 10 588 161   

7  6 903 285 12 761 163 11 936 225   
9      6 383 179 11 498 235 

9      8 696 213 11 959 313 
Bd BTd BMP Pd 

 

BTZ prednisone PK

 

Bd BTd 4 BTZ Cmax AUC0-24h

19.5 18.0 ng/mL 102 53.3 ng h/mL Cmax

AUC0-24h 1,145 355 ng/mL 11,973 2,744 ng h/mL Pd

5 Cmax AUC0-24h 43.4 16.0 ng/mL

557 197 ng h/mL 21 BTZ Cmax AUC0-24h

21.5 ng/mL 98.2 ng h/mL 1,170 ng/mL 11,050 ng h/mL Clin 

Pharmacokinet 2012; 51: 823-9 Clin Pharmacokinet 2004; 43: 311-27

Cmax AUC0-24h 53.4 ng/mL 535.4 ng h/mL 22

Bd BTd Pd BTZ

PK prednisone

Br Med J 1967; 2: 205-7 Clin Pharmacol Ther 1979; 26: 73-80

prednisone PK  

 

6.2.3.4 CTD 5.3.5.1.2-1 3004 2014 9 2016
1 11  

MM 498 PK 225 Bd

1 8
                                                        
21  6 5 3 mg 3 mg PK

 
22  4 mg Cmax AUC0-24h 71.7 ng/mL 713.8 ng h/mL J Clin Pharmacol. 

2015; 55: 563-72  
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Bd18 1 21 16 mg/kg 1 3 QW 4 8

Q3W 9 1 28 16 mg/kg

Q4W  

3 1 3 1 6

1 6 1 9 1

12 1 318 98.9 502 196 860 263

444 201 811 257 371 172 289 133 μg/mL  

 

6.2.4 QT/QTc  
GEN501 1 2 ΔQTcF

1 ΔQTcF

2 ΔQTcF

1 μg/mL QTcF 0.0159 ms

CD38 hERG

GEN501 1 2

QTcF 500 ms

QT/QTc

 
 

6.2.5 PPK  
GEN503 1001 3004 3003

PK 694 4,426

PPK NONMEM Version 7.2.0

PK 2-

 

PPK 23

24 25

ECOG PS

PK

 

 

                                                        
23  GEN501 2002 PK 232 2,572

PPK NONMEM Version 7.2.0 CL V1
 

24  CrCL 90 mL/ 60 mL/ 90 mL/ 30 mL/ 60 mL/
30 mL/  

25  National Cancer Institute Organ Dysfunction Working Group classification  
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6.2.6  
3003 3004 1001 GEN503

PPK

6.2.5  

 
6.2.6.1  

PFS Cox

4

PFS  

 

6.2.6.2  
Cmax infusion reaction QW

Cmax

 

 

6.2.7 PK  
PK

PK

 

 
 

 148,000  

 PPK PK

6.2.5  

 

6.2.8 PK  
PK

 

 1002 GEN501 1

PK 6.2.1.1 6.2.3.1 PK

 
 b 1005 3004 Bd PK

6.2.1.2 6.2.3.4 PK  
 3003 Ld PK

6.2.2.1 PK  
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6.R  
6.R.1 PK  

PK

 

b 1001 GEN501

GEN503 2002 3004

1002 b 1005 3003

511 2 1001 3003

1 1 3003  

PK  

 

 

6.1.1.2

PK

PK

 
 

7.  
18 1 b 1

1 1 1

1 18 1 b

1  
 

18  

      
   

 

 

 

1002  MM
 

9 

8 16 mg/kg 3 4
9 QW 1 1

28 8 16 mg/kg 1 4
Q2W 5 Q4W

2  

 
PK 

1005 b MM
 

8 

1 8 1 21 Bd18

16 mg/kg 1 3 QW
4 8 Q3W 9

1 28 16 mg/kg
Q4W  

 
 

PK 

 
3003  MM

 

569 
286 
283 

Ld 1 28 Ld19

16 mg/kg 1 2 QW
3 6 Q2W 7 Q4W

 
Ld 1 28 Ld 19  

 
 

 GEN501  MM
 

104 
32 
72 

1 0.005 24 mg/kg 3
4 9 QW  

2 8 mg/kg 1 7 QW 8
22 Q2W 24 Q4W

16 mg/kg 3 4

 
 

PK 



 
 

30 

      
   

 
9 QW 10 22 Q2W 24

Q4W  

2002  MM
 

124 

1 28 8 mg/kg Q4W
16 mg/kg 1 2

QW 3 6 Q2W 7
Q4W  

 
 

PK 

3004  MM
 

498 
251 
247 

Bd 1 8 Bd18

1 21 16 mg/kg 1
3 QW 4 8 Q3W

9 1 28
16 mg/kg Q4W  

Bd 8 Bd 18  

 
 

  

GEN503  MM
 

45 
13 
32 

1 28 Ld19

2 4 8 16 mg/kg 1 2
QW 3 6 Q2W 7
Q4W  

16 mg/kg  

 
PK 

1001 b MM  

133 
6 
12 
12 
103 

1 21 Bd 16 
mg/kg 1 2 QW 3

Q3W  
 

1 42 BMP
16 mg/kg 1 QW 2

Q3W  
1 28 Pd 16 
mg/kg 1 2 QW 3 6

Q2W 7 Q4W  

 
PK 

 

 

7.3 

PK 6.1 6.2 

 
 

7.1  
7.1.1  
7.1.1.1 CTD 5.3.5.2.3-1 1002 2014 4 2015 9  

MM 6 12 PK

2  

8 16 mg/kg 1 1 10 3

4 9 QW 2 11 1 28 1 4

Q2W 5 Q4W  

9 8 mg/kg 4 16 mg/kg 5

8 mg/kg 1

16 mg/kg 1 6 8 mg/kg 16 mg/kg 3

DLT  

DLT 4 5 DLT
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30  

 
7.1.1.2 b CTD 5.3.5.2.4-1 1005 2015 8

2016 6 3  
MM 6 20 PK

5  

1 8 1 21 Bd18 16 mg/kg

1 3 QW 4 8 Q3W 9 1

28 16 mg/kg Q4W  

8  

IMWG sCR CR VGPR PR

100% 8/8 sCR CR VGPR PR 1 1 2 4  

DLT 1 2/8 Grade 3 AST GGT

DLT  

30  

 

7.1.2  
7.1.2.1 CTD 5.3.5.1.1-1 3003 2014 6

2016 3 7  
MM 560 Ld Ld

18 136

 

1 28 Ld Ld19 16 mg/kg

1 2 QW 3 6 Q2W 7 Q4W

Ld Ld Ld Ld

 

569 Ld 286 Ld 283 ITT

ITT 564 Ld 283 Ld

281  

IMWG Leukemia 2006; 20: 1467-73 PFS

177 295 60%

Lan-

DeMets O’Brien-Fleming α  

2016 3 7 IMWG

PFS Kaplan-Meier 19 1 Ld

Ld PFS IDMC
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19 PFS ITT 2016 3 7  
 Ld  Ld  

 286 283 
%  53 18.5  116 41.0  

95%CI  NE NE, NE  18.4 13.9, NE  
*1 95%CI  0.37 0.27, 0.52  

p *2 0.0001 
*1 ISS 1 2 3 1 2 3 4

Cox *2 log-rank Cox
0.00612 

 

1 PFS Kaplan-Meier ITT 2016 3 7  

 
26 MM Ld 189 Ld 187 PFS

Ld NE Ld 18.4 95% CI 0.29 0.18, 0.46 27 MM

Ld 97 Ld 96 PFS Ld NE Ld

12.2 95% CI 0.46 0.28, 0.77  

30 Ld 12/283 4.2%

Ld 16/281 5.7% Ld 1 Ld 4 Ld

3 2

                                                        
26  1 PD  
27  MR 60 PD  

Ld  

Ld  

Ld  

Ld  
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1 Ld 2

1 Ld

2 1

7.1.3
7.1.3.1 CTD 5.3.5.2.2-1 5.3.5.2.2-2 5.3.5.2.2-3 GEN501 2008 3

MM 1 26 62 2 80

112 1

4 2 6

1 0.005 0.05 0.10 0.50 1 2 4 8 16 24 mg/kg

3 4 9 QW 2 8 mg/kg

1 7 QW 8 22 Q2W 24 Q4W 16 mg/kg

3 4 9 QW 10 22 Q2W 24 Q4W

96

1 32 0.005 0.05 mg/kg 1 0.10 mg/kg 6 0.50 

mg/kg 3 1 mg/kg 6 2 4 8 16 24 mg/kg 3 2 72

8 mg/kg 30 16 mg/kg 42

1 32 DLT

DLT 1 0.10 mg/kg 1/6 Grade 3 1 mg/kg 1/6

Grade 3 DLT MTD

30 1

2 3/72 4.2% 8 mg/kg 1 16 mg/kg 2 8 mg/kg

16 mg/kg 1 16 mg/kg 1

7.1.3.2 CTD 5.3.5.2.1-1 5.3.5.2.1-2 5.3.5.2.1-3 2002 2013 9

MM 1 90 2 60

PK 26

1 28 1 8 mg/kg Q4W

16 mg/kg 1 2 QW 3 6 Q2W 7

Q4W 2 1

1 59 8 mg/kg 18 28 16 mg/kg 41 2
                                                       
28 sCR CR VGPR PR 8 mg/kg

3 16 mg/kg 3 8 mg/kg
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65  

IMWG IRC sCR CR VGPR PR 8 mg/kg

11.1% 2/18 16 mg/kg 29 29.2% 31/106  

30 8 mg/kg 16 

mg/kg 12/106 11.3% 10

1  
 

7.1.3.3 CTD 5.3.5.1.2-1 3004 2014 9 2016
1 11  

MM 480 Bd Bd

117  

Bd 1 8 Bd18 1 21

16 mg/kg 1 3 QW 4 8 Q3W 9

1 28 16 mg/kg Q4W

Bd Bd 8 Bd Bd

 

498 Bd 251 Bd 247 ITT

ITT 480 Bd 243 Bd

237  

IMWG PFS

177 295 60%

Lan-DeMets O’Brien-Fleming

α  

2016 1 11 IMWG

PFS Kaplan-Meier 20 2 Bd

Bd PFS IDMC

 
 

20 PFS ITT 2016 1 11  
 Bd  Bd  

 251 247 
%  67 26.7  122 49.4  

95%CI  NE 12.3, NE  7.2 6.2, 7.9  
*1 95%CI  0.39 0.28, 0.53  

p *2 0.0001 
*1 ISS 1 2 3 1 2 3 4 BTZ

Cox *2 log-rank Cox
0.0102 

 

                                                        
29  1 2  
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2 PFS Kaplan-Meier ITT 2016 1 11  

 
26 MM Bd 147 Bd 134 PFS

Bd 12.3 Bd 8.1 95% CI 0.36 0.22, 0.58 27

MM Bd 104 Bd 113 PFS Bd 9.3

Bd 6.1 95% CI 0.46 0.30, 0.71  

30 Bd 13/243 5.3%

Bd 13/237 5.5% Bd 2 Bd 3 Bd

2

1 Bd

1

Bd 1 Bd

1  

 

7.2  
7.2.1  
7.2.1.1 CTD 5.3.5.4.1-1 GEN503 2012 6

2015 10 2  
MM 42 58 Ld

Bd  

Bd  

Bd  

Bd  
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11

45 13 32

30

1/32 3.1%

7.2.1.2 b CTD 5.3.5.4.2-1 1001 2014 3

MM 30 190 Bd BTd BMP Pd 31

20

133 6 12 12 103

30

7/103 6.8% 2

1 1

7.R
7.R.1

MM 3003 3004

MM

3003 3003

19 9 28

0928010

24 9 5 3003

7.R.2
MM

7.R.2.1
3003 3004

                                                       
30 MM Pd MM
31 DEX DEX
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3003 3004 2014 NCCN v.2.2014

MM New Engl J Med 

2007; 357: 2123-32 Br J Haematol 2004; 127: 165-72 LD 32 Bd

MM LD Ld33 OS

Lancet Oncol 2010; 11: 

29-37 3003 3004 Ld Bd  
 

 

 

7.R.2.2  
3003 3004 PFS

 

MM MM

Mayo Clin Proc 2004; 79: 867-74

MM PFS

Leukemia 2006; 20: 1467-73 3003

3004 PFS  

 

 

MM OS

IMWG PFS OS

 

 

7.R.2.3  
3003 3004 IMWG PFS

Ld Ld Bd Bd

7.1.2.1 7.1.3.3 IMWG

PFS 21  
  

                                                        
32  1 28 25 mg 1 21 QD DEX 40 mg 1 4 1 4

9 12 17 20 5 1 4 QD  
33  1 28 25 mg 1 21 QD DEX 40 mg QW  
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21 PFS  
ITT 2016 3 7 3003 2016 1 11 3004  

 3003  3004  
 Ld  Ld  Bd  Bd  

 286 283 251 247 
%  52 18.2  121 42.8  73 29.1  133 53.8  

95%CI  NE NE, NE  17.1 13.6, NE  12.0 10.3, NE  6.6 6.2, 7.5  
*1 95%CI  0.35 0.25, 0.49  0.37 0.28, 0.51  

p *2 0.0001 0.0001 
*1 ISS 1 2 3 1 2 3 4

3003 BTZ 3004 Cox
*2 log-rank Cox  

 

3003 3004 OS 2016 3 7

2016 1 11 34 22 3  
 

22 OS  
ITT 2016 3 7 3003 2016 1 11 3004  

 3003  3004  
 Ld  Ld  Bd  Bd  

 286 283 251 247 
%  30 10.5  45 15.9  29 11.6  36 14.6  

95%CI  NE NE, NE  20.3 20.3 NE  NE NE, NE  NE NE, NE  
*1 95%CI  0.64 0.40, 1.01  0.77 0.47, 1.26  

p *2 0.0534 0.298 
*1 Cox *2 log-rank 0.0001 

 

 
3 OS Kaplan-Meier  

ITT 2016 3 7 3003 2016 1 11 3004  

 

3003 IMWG PFS

Kaplan-Meier 23 4  
 

                                                        
34  PFS
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23 PFS ITT 2016 3 7  
 Ld  Ld  

 21 15 
%  3 14.3  6 40.0  

95%CI  NE 9.4, NE  NE 3.8, NE  
* 95%CI  0.28 0.07, 1.14  

* ISS 1 2 3 1 2 3 4
Cox  

 

4 PFS Kaplan-Meier  
ITT 2016 3 7  

 

1005 Bd 100% 8/8 7.1.1.2 3004

Bd 82.9% 199/240 Bd 63.2% 148/234  
 

 

3003 3004 IMWG PFS

PFS

OS

OS 3003 1005

3003

PFS 1005 Bd

 

MM  

 

Ld

Ld

Ld
Ld
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7.R.3 7.3
 

infusion reaction

 

7.R.7

 

 

7.R.3.1  
3003 2016 3 7 3004

2016 1 11

 
3003 3004 24  

 

24 3003 3004  
 %  

3003  3004  
Ld  Ld  Bd  Bd  

283  281  243  237  
 278 98.2  274 97.5  240 98.8  226 95.4  

Grade 3  229 80.9  207 73.7  185 76.1  150 63.3  
 12 4.2  16 5.7  13 5.3  13 5.5  

 138 48.8  118 42.0  102 42.0   80 33.8  
*   38 13.4   36 12.8   36 14.8   39 16.5  

 208 73.5  132 47.0  155 63.8  111 46.8  
*2  158 55.8  129 45.9  111 45.7   91 38.4  

*1  
*2 BTZ DEX 1  
 

3003 Ld Ld 10% Ld

Ld 168 59.4% 121 43.1% 121 42.8%

69 24.6% 90 31.8% 58 20.6% 82 29.0% 35 12.5%

47 16.6% 15 5.3% Ld Ld 3%

Grade 3 147 51.9% 104 37.0% 18

6.4% 7 2.5% 16 5.7% 7 2.5% Ld

Ld 2% 12 4.2%

4 1.4% Ld Ld 2%

Ld Ld 2%

96 33.9% 48 17.1% 18 6.4% 3

1.1% 19 6.7% 9 3.2% 13 4.6% 3 1.1% 8

2.8% 0 8 2.8% 1 0.4% 8 2.8% 1 0.4%

ALT 7 2.5% 1 0.4% 6 2.1% 0 Ld
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Ld 2% 57 20.1%

40 14.2% 22 7.8% 7 2.5% 16 5.7% 7 2.5%

14 4.9% 7 2.5% 9 3.2% 2 0.7%  

3004 Bd Bd 10% Bd

Bd 143 58.8% 104 43.9% 58 23.9%

30 12.7% Bd Bd 3% Grade 3

110 45.3% 78 32.9% 31 12.8% 10

4.2% 23 9.5% 6 2.5% 16 6.6% 2 0.8%

Bd Bd 2% 8 3.3%

1 0.4% 6 2.5% 1 0.4% 5 2.1% 0

Bd Bd 2%

Bd Bd 2%

39 16.0% 20 8.4% 17 7.0% 3 1.3%

51 21.0% 41 17.3% 9 3.7% 2 0.8%

6 2.5% 1 0.4% 14 5.8% 9 3.8% 8

3.3% 3 1.3% Bd Bd 2%

64 26.3% 45 19.0%  

 

 

3003 3004

 

 

7.R.3.2  
3003 3004 1005

 

3003 25  
 

25 3003  

 

%  
  

Ld  
20  

Ld  
15  

Ld  
263  

Ld  
266  

 20 100  15 100  258 98.1  259 97.4  
Grade 3  19 95.0  12 80.0  210 79.8  195 73.3  

 0 1 6.7  12 4.6  15 5.6  
  7 35.0   3 20.0  131 49.8  115 43.2  

*   2 10.0  0 17 6.5  22 8.3  
 19 95.0   9 60.0  189 71.9  123 46.2  

*2  16 80.0   7 46.7  142 54.0  122 45.9  
*1  
*2 DEX 1  

 

3003 Ld 15%

9 45.0% 59 22.4%



 
 

42 

8 40.0% 9 3.4% ALT 5 25.0% 10 3.8%

10% Grade 3 8

40.0% 7 2.7% ALT 3 15.0% 4 1.5%

10% 2

10.0% 0 ALT 3 15.0% 4 1.5%

10%

 

 

1005 3004 26

 
 

26 1005 3004  
 %  

1005  3004 Bd  
8  243  

 8 100  240 98.8  
Grade 3  8 100  185 76.1  

 0 13 5.3  
 3 37.5  102 42.0  

*  1 12.5  18 7.4  
 7 87.5  155 63.8  

*2  8 100  111 45.7  
*1  
*2 BTZ DEX 1  

 

3004 Bd 1005 15% 1005 3004

7 87.5% 143 58.8% 5 62.5%

32 13.2% 3 37.5% 19 7.8% 3 37.5% 43

17.7% 3 37.5% 52 21.4% 2 25.0% 11 4.5%

3 37.5% 21 8.6% 2 25.0% 3 1.2% 3 37.5%

2 0.8% 2 25.0% 4 1.6% LDH 3 37.5% 3 1.2%

3 37.5% 13 5.3% 2 25.0% 0 2 25.0%

5 2.1% 2 25.0% 17 7.0% 2 25.0% 22

9.1% 3004 Bd 1005 10%

Grade 3 6 75.0% 110 45.3%

5 62.5% 23 9.5% 2 25.0% 5 2.1%

2 25.0% 31 12.8% 2 25.0% 8 3.3%

2 25.0% 6 2.5% 3004 Bd 1005 10%

3 37.5% 39

16.0% 3004 Bd 1005 10%

2 25.0% 23 9.5%

2 25.0% 3 1.2%
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3003 3004 1005

Grade 3

 

 

3003 3004

Grade 3

 

 

7.R.3.3 infusion reaction 
 

infusion reaction  

infusion reaction 131

MedDRA PT MedDRA/J ver.18.0 35  

3003 3004 infusion reaction 27 28

 
  

                                                        
35  

QT
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27 5% infusion reaction 3003  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Ld  

283  
Ld  
281  

Grade Grade 3  Grade Grade 3  
infusion reaction 219 77.4  34 12.0  161 57.3  9 3.2  

  46 16.3  5 1.8   54 19.2  2 0.7  
  40 14.1  0 17 6.0  0 

  36 12.7  4 1.4  14 5.0  0 
  33 11.7  1 0.4   30 10.7  3 1.1  
  30 10.6  1 0.4  19 6.8  0 
 24 8.5  1 0.4   5 1.8  0 

 23 8.1  2 0.7  27 9.6  1 0.4  
 16 5.7  1 0.4  10 3.6  0 

 16 5.7  0 11 3.9  0 
 15 5.3  0  7 2.5  0 

 13 4.6  0 17 6.0  0 
 11 3.9  0 14 5.0  0 

 
28 5% infusion reaction 3004  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Bd  

243  
Bd  
237  

Grade Grade 3  Grade Grade 3  
infusion reaction 156 64.2   29 11.9  133 56.1  12 5.1  

  30 12.3   5 2.1  13 5.5  0 
  28 11.5  0 12 5.1  0 
  25 10.3  0  35 14.8   1 0.4  

 22 9.1   6 2.5  0 0 
 20 8.2   1 0.4   41 17.3   1 0.4  

 17 7.0  12 4.9   7 3.0   1 0.4  
 16 6.6  0 20 8.4  0 
 16 6.6  0  7 3.0  0 
 15 6.2  0  8 3.4  0 

 11 4.5  1 0.4  13 5.5   1 0.4  

 

3003 infusion reaction

infusion reaction Ld 6 2.1%

1 Ld 3 1.1% 1 Ld

1

infusion reaction Ld 22 7.8% Ld 5 1.8%

infusion reaction Ld 18 6.4% Ld 13 4.6%  

3004 infusion reaction infusion reaction

Bd 4 1.6% 1 Bd 2 0.8%

1 Bd 1

infusion reaction Bd 1 0.4%

Bd 1 0.4% infusion reaction Bd 6 2.5% Bd 9 3.8%

infusion reaction Bd 4 1.6% Bd 8 3.4%  
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infusion reaction 3003 3004

infusion reaction 29 infusion reaction36

3003 90 7 4,370 3004 80 15 1,695

 
 

29 infusion reaction 3003 3004  

 
*  

3003  3004  

 
%  

 
%  

Grade 
Grade 3

 
 

Grade  Grade 
Grade 3 

 
 

Grade  
1 283 181 64.0  18 6.4  181 64.0  243 132 54.3  21 8.6  132 54.3  
2 275  54 19.6   8 2.9  14 5.1  230  39 17.0   3 1.3   7 3.0  
3 270 25 9.3   2 0.7   1 0.4  221  28 12.7   3 1.4   9 4.1  
4 263 19 7.2   1 0.4   5 1.9  217  8 3.7  0  1 0.5  
5 259 17 6.6   1 0.4   5 1.9  204  8 3.9   1 0.5   1 0.5  
6 253  29 11.5  0  6 2.4  204 11 5.4   1 0.5   1 0.5  

7  252  62 24.6   5 2.0   7 2.8  198  25 12.6   4 2.0   5 2.5  
* 1 3003 28 3004 21 9 28

7.1.2.1 7.1.3.3  

 

 

 

GEN501 1 infusion reaction 4

GEN501 2 8 mg/kg 4

6 500 1,000 mL 6.2.3.1 infusion reaction

1,000 mL 6

infusion reaction Ld GEN503

16 mg/kg 1,000 mL 6

500 mL 3 infusion reaction

infusion reaction Grade 

47.6% Grade 3 4.8% Grade 72.7% Grade 3 9.1%  

infusion reaction

3003 3004 30  
 

30 3003 3004  

  
*1 mL  

0 1  1 2  2 3  3  
 1,000 mL 

50 100 150 200 
2  500 mL*2 

3  500 mL*2 100*3 150 200 200 
*1 infusion reaction 200 mL/ 1 50 mL/  
*2 3 Grade 2 infusion reaction 500 mL

 
*3 2 100 mL Grade 2 infusion reaction 100 

mL  

 

                                                        
36  infusion reaction  
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3003 3004 infusion reaction

 

 Grade 1 3 Grade 1 2 3003

3004 Grade 3 Grade 1 3003 2

Grade 1 2 3004

 

 Grade 3 3 Grade 4 3003 Grade 3 4

3 3004  

 6 Grade 2

3003 3004  

 

 

3003 3004

 

3003 3004 1 1 3

 

 DEX 20 mg
37  

 650 1,000 mg 38  

 25 50 mg

 

 

Ld Bd DEX 39

80%

2 β2

4 infusion reaction

 

 
 

 

3003 3004

infusion reaction

7.R.6  

 

 

                                                        
37  prednisone  
38  3003 500 1,000 mg  
39  3003 20 mg  
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3003 3004 infusion reaction 70%

infusion reaction infusion reaction

infusion reaction

infusion reaction infusion reaction

infusion reaction

 

infusion reaction

3003 3004

7.R.6  

 

7.R.3.4  
 

MedDRA SMQ MedDRA/J ver.18.0

PT

PT  

3003 3004 31 32  
 

31 3003  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Ld  

283  
Ld  
281  

Grade Grade 3  Grade Grade 3  
 199 70.3  162 57.2  178 63.3  141 50.2  

 168 59.4  147 51.9  121 43.1  104 37.0  
  88 31.1   35 12.4   98 34.9   55 19.6  

  76 26.9   36 12.7   77 27.4   38 13.5  
 21 7.4   8 2.8  17 6.0   7 2.5  

 17 6.0  15 5.3  15 5.3  10 3.6  
 16 5.7  16 5.7   7 2.5   7 2.5  

 0 0  1 0.4   1 0.4  
 0 0  1 0.4  0 

  2 0.7   2 0.7  0 0 

 
32 3004  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Bd  

243  
Bd  
237  

Grade Grade 3  Grade Grade 3  
 163 67.1  131 53.9  132 55.7   94 39.7  

 143 58.8  110 45.3  104 43.9   78 32.9  
  64 26.3   35 14.4   74 31.2   38 16.0  

  43 17.7   31 12.8  22 9.3  10 4.2  
  32 13.2  23 9.5   9 3.8   6 2.5  

 19 7.8   5 2.1  11 4.6   4 1.7  
  4 1.6   4 1.6   1 0.4   1 0.4  

 

3003 Ld 18

6.4% 12 2
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1 Ld 7 2.5% 3 2

1 Ld 3 Ld

3 1

Ld 0 Ld 2 0.7%

Ld 103 36.4% Ld 61 21.7%

Ld 70 24.7% Ld 51 18.1%  

3004

Bd 15 6.2% 7 5

1 Bd 2 0.8%

1 Bd 4 Bd 1

Bd 41 16.9%

Bd 22 9.3% Bd 23 9.5% Bd 21 8.9%

 
 

 

3003 3004 Grade 3

 
 

7.R.3.5  
 

MedDRA SOC MedDRA/J ver.18.0

PT  

3003 3004 33 34  
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33 2% 3003  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Ld  

283  
Ld  
281  

Grade Grade 3  Grade Grade 3  
 238 84.1   82 29.0  204 72.6   64 22.8  

  90 31.8   3 1.1   58 20.6   3 1.1  
  68 24.0  0  43 15.3  0 

  40 14.1  22 7.8   37 13.2  23 8.2  
  38 13.4   4 1.4   34 12.1   6 2.1  
  31 11.0   5 1.8  22 7.8   2 0.7  

 21 7.4   8 2.8  13 4.6   2 0.7  
 18 6.4  0 10 3.6  0 

 17 6.0   5 1.8   9 3.2   3 1.1  
 15 5.3   5 1.8  11 3.9   1 0.4  

 15 5.3  0  3 1.1  0 
 11 3.9  0  3 1.1  0 
 10 3.5   1 0.4   4 1.4  0 

  6 2.1  0  5 1.8   1 0.4  
  6 2.1  0  4 1.4  0 

  6 2.1  0  2 0.7  0 
  5 1.8  0  7 2.5  0 

  4 1.4  0  7 2.5   1 0.4  
  4 1.4  0  7 2.5  0 
  2 0.7   2 0.7   6 2.1   6 2.1  
  2 0.7  0  6 2.1  0 

 
34 2% 3004  

MedDRA PT 
MedDRA/J ver.18.0  

%  
Bd  

243  
Bd  
237  

Grade Grade 3  Grade Grade 3  
 164 67.5   52 21.4  126 53.2   46 19.4  

  60 24.7   4 1.6   43 18.1   2 0.8  
  29 11.9  20 8.2   28 11.8  23 9.7  

  28 11.5   5 2.1  13 5.5   3 1.3  
 21 8.6  0  7 3.0   1 0.4  

 17 7.0  0  9 3.8  0 
 13 5.3   4 1.6   7 3.0   1 0.4  
 12 4.9   1 0.4   6 2.5   1 0.4  
 10 4.1   3 1.2   3 1.3  0 

  8 3.3   1 0.4   7 3.0   2 0.8  
  7 2.9  0  2 0.8  0 

  6 2.5  0  3 1.3  0 
  6 2.5  0  2 0.8  0 

  5 2.1   2 0.8   4 1.7   3 1.3  
  5 2.1  0  1 0.4  0 

  4 1.6  0  5 2.1  0 

 

3003 Ld 6 2.1% 3 2

1 Ld 4 1.4% 2 1

Ld 2 1

Ld 85 30.0% 5 23

8 7 5 Ld 64 22.8% 5
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24 5 Ld 15

5 2 1 Ld 9 3 1

Ld 7

2.5% Ld 5 1.8% Ld 89 31.4% Ld 53

18.9% Ld 10 3.5% Ld 4 1.4%  

3004 Bd 1 0.4% Bd 4 1.7% 2

1 Bd 1 Bd

1 Bd

48 19.8% 5 19 5 Bd 43 18.1% 5

22 Bd 10 3 Bd

13 Bd

6 2.5% Bd 5 2.1% Bd 56 23.0% Bd

39 16.5% Bd 5 2.1% Bd 9 3.8%

 

 

3003 3004 CMV

HBV

 

HBV HBs

 

40  

 CMV 3003 Ld 180/283 63.6% Ld 128/281 45.6%

3004 Bd 188/243 77.4% Bd 188/237 79.3%

CMV 3003 Ld 1/180 0.6% Ld

0/128 3004 Bd 2/188 1.1% Bd 0/188

 

 3003 Ld 1/283 0.4% Ld 1/281 0.4%

Ld 0/282 Ld 1/280 0.4% 3004

 

 3003 Ld 110/283 38.9% Ld

99/281 35.2% 3004 Bd 105/243 43.2% Bd 93/237 39.2%

3004 Bd 1/138 0.7% Bd 0/144

 

 3003 Ld 178/283 62.9% Ld 128/281

                                                        
40  

1  
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45.6% 3004 Bd 187/243 77.0% Bd 186/237 78.5%

3003 Ld

1/178 0.6% Ld 1/128 0.8% 3004 Bd 8/187 4.3% Bd 1/186

0.5% 3003 Ld 5/105 4.8%

Ld 4/153 2.6% 3004 Bd 5/56 8.9% Bd 6/51 11.8%

 
 

 

3003 3004

 

 
7.R.3.6  

 

MedDRA PT MedDRA/J ver.18.0

1001 Pd 1 Grade 1

12

13  

2017 3 16 Grade 3

4 2 1

 

CD38

CD38

 
 

 

7.R.4  
 

IgG1κ M

M

 

3003 3004 DIRA
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3003 Ld 95/286 33.2% 3004 Bd 50/251 19.9% DIRA

 
 IgG κ MM 2 M 0.2 g/dL

 M 0 2 IgGκ

 

3003 DIRA VGPR DIRA M

2 sCR 4 CR 3004

M M

CR sCR CR sCR

 

 

 

CD38

 

MedDRA PT MedDRA/J 

ver.18.0

 

GEN501 16 mg/kg 3 1001 Bd 1

2017 3 16

16

11 5

 

DTT CD38

Transfusion 2015; 55: 1545-54 2

Phenotyping/Genotyping

Transfusion 2015; 55: 2770 DTT

Transfusion 2016; 56: 2964-72 DTT Kell

Kell DTT

Kell
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7.R.5  

 

 1

 

 
 

 

7.R.2 7.R.3 

 

 

7.R.5.1  

MM  

 

 

 NCCN v3.2017 MM Ld Bd

Category 141 Category 2A42  

 NCI-PDQ 2017 2 3 MM

36% 2 80% 3iiiDiv43  

 4 2016

MM

GEN501 36%  

 

 

 Williams Hematology, 9th Edition The McGraw-Hill Companies, Inc, 2016, USA  

                                                        
41  NCCN  
42  NCCN  
43   
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MM GEN501 Ld

 

 

 

MM 3003 3004 Ld Bd

7.R.2 7.R.3 Ld

Bd MM

7.R.6.4  

 

7.R.5.2  
 

3003 3004 MM 1

MM 3003

3004 BTZ

BTZ  

3003 3004 PFS 35 36  
 

35 PFS 3003 ITT 2016 3 7  

 
Ld  Ld  

95%CI   PFS  
95%CI   PFS  

95%CI  
 286 NE NE, NE  283  18.4 13.9, NE  0.37 0.27, 0.52  

1 149 NE NE, NE  146  18.4 14.8 NE  0.41 0.26, 0.66  
2  85 NE NE, NE   80 11.9 8.8 NE  0.29 0.16, 0.53  
3  38 NE NE, NE   38   NE 8.8, NE  0.36 0.13, 1.03  

4   14  NE 13.2, NE   19   NE 5.6, NE  0.53 0.10, 2.87  

 
36 PFS 3004 ITT 2016 1 11  

 
Bd  Bd  

95%CI   PFS  
95%CI   PFS  

95%CI  
 251   NE 12.3, NE  247 7.2 6.2, 7.9  0.39 0.28, 0.53  

1 122  NE NE, NE  113  7.5 6.7, 11.4  0.31 0.18, 0.52  
2  70 10.3 7.4, NE   74 6.5 5.7, 8.1  0.50 0.28, 0.89  
3  37   8.8 6.5, 12.3   32 6.6 4.2, 8.1  0.66 0.31, 1.41  

4   22  8.4 6.5, NE   28 5.4 3.8, 6.2  0.48 0.20, 1.16  
 

3003 3004 PFS

1 MM

 

 

 1
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7.R.6  

 

 

 

 A B 1 16 mg/kg

 
 

A  B  
    

1 8  1 8  1 9  1 9  
9 24 1  2 8  10 24 1  3 5  
25 2 3  4  25 2 3  4  
1 2 9  
2 4 25  
3 25  

1 3 10  
2 4 25  
3 25  

 

 

 
 

  

 infusion reaction

 

  

 infusion reaction  

 

7.R.2 7.R.3 

 
 

 

1 16 

mg/kg 1 1

8 2 9 24 4 25 1 1 9 3

10 24 4 25  
 

 

  

 



 
 

56 

 

 infusion reaction 1 3

infusion reaction

 

 1,000 mL 50 mL

infusion reaction

200 mL  
 

 

  
mL  

0 1  1 2  2 3  3  
 1,000 mL 

50 100 150 200 
2  500 mL*1 

3  500 mL*1 100*2 150 200 
*1 3 infusion reaction 500 mL  
*2 2 100 mL infusion reaction 100 mL

 

 

 infusion reaction

Grade NCI-CTCAE v4.0  

 Grade 1 3 infusion reaction infusion reaction

infusion reaction

Grade 3 infusion reaction 3

 

 Grade 4  

 

7.R.6.1  
 

MM GEN501 4 mg/kg

16 mg/kg 3 4 9 QW

10 22 Q2W 24 Q4W  

Ld MM GEN503

Ld 1 28 2 4 8 16 mg/kg

1 2 QW 3 6 Q2W 7 Q4W DLT

3003 16 mg/kg GEN503

 

Bd MM 3004

Bd 1 8 1 21 16 mg/kg

1 3 QW 4 8 Q3W Bd 9

1 28 16 mg/kg Q4W  
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3003 3004 MM

7.R.2 7.R.3

 

 

 

 

7.R.6.2  
 

3003 3004

 

3003 3004

3003 3004

infusion reaction 7.R.3.3

 

 
3003 BTZ DEX 3004

 

 

Grade 4  

Grade 3  

Grade 3 44  

 Grade 2

 

 

 

3003 3004

 

 
7.R.6.3  

Ld Bd

 

MM CD38 MM

Ld Bd

                                                        
44  Grade 3 Grade 3 7

Grade 3  
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MM Ld Bd

Ld Bd

3003

3004 Ld Bd

 

 

 

 

3003 3004 Ld Bd

7.R.6.4

 

 
 

 

7.R.6.4  
 

MM 2002

GEN501 2 1002  

2002 GEN501 2

BTZ

2002 GEN501 2 2 14 2 12

97.2% 103/106

76.2% 32/42 2002 GEN501 2

29.2% 31/106 35.7% 15/42

1002 2002

GEN501 2  

MM

 
 

 

MM

MM
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7.R.6.3

 

 
7.R.7  

 

 

3003 3004

infusion reaction  

3003 3004

300  

3003 3004

1

52  

 

 

 

infusion reaction  

 
 

7.3  
7.1 

7.2  

 

7.3.1 1002
40%

8 mg/kg 4 100% 2 50.0% 16 mg/kg

5 100% 3 60.0%

 

8 mg/kg 1/4 25.0% 16 mg/kg 2/5 40.0%

8 mg/kg 1 25.0% 16 mg/kg

1 20.0% 16 mg/kg 1
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7.3.2 b 1005  
20%

7 87.5% 5 62.5%

LDH 3 37.5%

2 25.0%  

3/8 37.5%

1 12.5% 1

 

1/8 12.5%

1 12.5%  

 

7.3.3 3003  
Ld 278/283 98.2% Ld 274/281 97.5%

Ld 269/283 95.1% Ld 233/281 82.9%

20% 37  
 

37 20%  

SOC 
PT 

MedDRA/J ver.18.0  

%  
Ld  

283  
Ld  
281  

Grade Grade 3  Grade Grade 3  
 278 98.2  229 80.9  274 97.5  207 73.7  

     
 168 59.4  147 51.9  121 43.1  104 37.0  

  88 31.1   35 12.4   98 34.9   55 19.6  
  76 26.9   36 12.7   77 27.4   38 13.5  

     
  90 31.8   3 1.1   58 20.6   3 1.1  

  68 24.0  0  43 15.3  0 
     

 121 42.8  15 5.3   69 24.6   9 3.2  
  83 29.3   3 1.1   71 25.3   2 0.7  
  68 24.0   4 1.4   40 14.2  0 

     
 100 35.3  18 6.4   78 27.8   7 2.5  
  57 20.1   5 1.8   31 11.0   4 1.4  

     
  82 29.0  0  35 12.5  0 

     
  73 25.8   2 0.7   52 18.5   5 1.8  

 

Ld 138/283 48.8% Ld 118/281 42.0%

6 Ld 23 8.1% 12

4.2% 8 2.8% 7 2.5% Ld

24 8.5% 8 2.8% 6 2.1%

Ld 15 12 7 5 3

2 Ld 9 8 3 2
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Ld 38/283 13.4% Ld 36/281 12.8%

6  

 
7.3.4 GEN501  

1 31/32 96.9% 2 71/72 98.6%

1 28/32 87.5% 2 60/72 83.3%

20% 1 15 46.9% 11

34.4% 2 32 44.4% 23 31.9%

22 30.6% 19 26.4% 17 23.6%

15 20.8%  

1 12/32 37.5% 2 28/72 38.9%

2 1 3 9.4% 2 6.3%

2 6 8.3% 3 4.2% 2 2.8%

1 2 2 3 2

1  

1 5/32 15.6% 2 1/72 1.4%

2 1 2

6.3%  

 
7.3.5 2002  

8 mg/kg 14/18

77.8% 16 mg/kg 84/106 79.2% 30%

38  
 

38 30%  

SOC 
PT 

MedDRA/J ver.18.0  

%  
8 mg/kg  

18  
16 mg/kg  

106  
Grade Grade 3  Grade Grade 3  

 18 100  11 61.1  106 100  71 67.0  
     

  6 33.3  0  43 40.6  3 2.8  
  6 33.3  1 5.6  10 9.4  0 

     
  4 22.2  1 5.6   34 32.1  0 

     
  9 50.0   4 22.2   39 36.8  25 23.6  

  6 33.3   4 22.2   28 26.4  20 18.9  
     

  6 33.3  0  27 25.5  0 
     

  6 33.3   3 16.7   7 6.6  0 
     

  7 38.9  0 10 9.4  2 1.9  
     
  8 44.4   4 22.2   12 11.3  6 5.7  
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8 mg/kg 6/18 33.3% 16 mg/kg 33/106 31.1%

2 16 mg/kg 5 4.7%

4 3.8% 2 1.9%

2 1  

16 mg/kg 5/106 4.7% 2

2 1.9%

 

 
7.3.6 3004  

Bd 240/243 98.8% Bd 226/237 95.4%

Bd 225/243 92.6% Bd 196/237 82.7%

20% 39  
 

39 20%  

SOC 
PT 

MedDRA/J ver.18.0  

%  
Bd  

243  
Bd  
237  

Grade Grade 3  Grade Grade 3  
 240 98.8  185 76.1  226 95.4  150 63.3  

     
 143 58.8  110 45.3  104 43.9   78 32.9  

  64 26.3   35 14.4   74 31.2   38 16.0  
     

  60 24.7   4 1.6   43 18.1   2 0.8  
     

 115 47.3  11 4.5   89 37.6  16 6.8  
     

  77 31.7   9 3.7   53 22.4   3 1.3  
     

  52 21.4  11 4.5   58 24.5   8 3.4  
     

  58 23.9  0  30 12.7  0 

 

Bd 102/243 42.0% Bd 80/237 33.8%

5 Bd 19 7.8% 8 3.3%

6 2.5% 5 2.1% Bd 22 9.3%

Bd 10 4 3 1 Bd

13  

Bd 36/243 14.8% Bd 39/237 16.5%

5 Bd

5 2.1% Bd 11 4.6% 5 2.1%

Bd 5 Bd 10

4  
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7.3.7 GEN503  
30%

10 76.9% 9 69.2%

8 61.5% 6 46.2%

5 38.5% 4 30.8%

27 84.4% 16 50.0% 14 43.8%

11 34.4% 10 31.3%  

8/13 61.5% 16/32 50.0%

2 2 15.4%

3 9.4% 2 6.3% 1

3  

2/13 15.4% 3/32 9.4%

QT

1 7.7% 1 3.1%

1

1  

 

7.3.8 b 1001  
129/133 97.0%

30% 94 70.7% 60 45.1%

53 39.8% 52 39.1% 49 36.8% 41 30.8%

 

54/133 40.6% 4 8

6.0% 4 3.0% 4

3  

21/133 15.8% 3

 

 

8.  
8.1  

2

 

8.2 GCP  
2

 

9. 1  
MM

MM CD38

MM CDC ADCP ADCC

MM
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2  
 

29 8 29  

 

 
 100 mg 400 mg 

  

  

 28 12 20  

 

1.  

20 12 25 20 8

 

 

1.1  

1 7.R.2 

MM 54767414MMY3003 3003

54767414MMY3004 3004

DEX Ld DEX

Bd Ld

Bd MM

 

 

 

 

1.2  

1 7.R.3 

infusion reaction  

 

 

1

TLS

TLS  
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45 TLS

ICH 15 3004

1 3 11

14 TLS 6 46

5 TLS 15

TLS Br J Haematol 2004; 127: 3-11 3

TLS

TLS

TLS

infusion reaction
47

ICH

11 2

9 48

3 1 2

1

8 2

1

infusion reaction

infusion reaction

                                                       
45

46 MM 3 1 T 1 1
47 1 7.R.3.3 infusion reaction infusion reaction

48 1
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1.3  

1 7.R.5 

Ld Bd MM

3003 3004

1 5.R.1 

 

 

 

 1

 

 
 

 

 

 

MM

 
 

 

1 5.R.1
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1.4  

1 7.R.6 

1 16 mg/kg

1 1 8 2 9

24 4 25 1 1 9 3 10 24

4 25  

 

 

  

 
 

 infusion reaction 1 3

infusion reaction

 

 1,000 mL 50 mL

infusion reaction

200 mL  
 

 

  
mL  

0 1  1 2  2 3  3  
 1,000 mL 

50 100 150 200 
2  500 mL*1 

3  500 mL*1 100*2 150 200 
*1 3 infusion reaction 500 mL  
*2 2 100 mL infusion reaction 100 mL

 

 

 infusion reaction

Grade NCI-CTCAE v4.0  

 Grade 1 3 infusion reaction infusion reaction

infusion reaction

Grade 3 infusion reaction 3

 

 Grade 4  
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 Ld Bd

 

 

 

 
 

 

1 16 mg/kg

 

 

1 1 8 2 9 24 4 25  

 

1 1 9 3 10 24 4 25  

 

 

 

1.5  

300 52

 

 

1 7.R.7 

 

 infusion reaction
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 infusion reaction  

 
300 52

 
 

 

 

1.2 

40

41  
 

40  
 

   
 infusion reaction 
  
  
 TLS 
  

  
 

  
 

 
  

 
41  

  
  
  
 54767414MMY1005

 
 3003  

  
 

 
  

 
42  

  
  
  
 52  

 300  

 
infusion reaction  

 

 

1.6  
1.6.1  
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2.  

2.1  

 

 
2.2 GCP  

CTD5.3.5.1.1-1 5.3.5.2.3-1 5.3.5.2.4-1 GCP

GCP

 

 

 

 
 

 
 

 

3.  

10

 

 

 

 
 

 

1 16 mg/kg

 

 

1 1 8 2 9 24 4 25  

 

1 1 9 3 10 24 4 25  
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1.  

2. 

 
 

 

 
 

 

 

 

 

1. 1

 

2. 
 

 

 

1.  

2. 
 

3. infusion reaction 1 3

infusion reaction

 

4. 1,000 mL 50 mL

infusion reaction

200 mL
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mL  

0 1  1 2  2 3  3  
 1,000 mL 

50 100 150 200 
2  500 mL*1 

3  500 mL*1 100*2 150 200 
*1 3 infusion reaction 500 mL  
*2 2 100 mL infusion reaction 100 mL

 

 

5. infusion reaction

Grade NCI-CTCAE v4.0  

1  Grade 1 3 infusion reaction infusion reaction

infusion reaction

Grade 3 infusion reaction 3

 

2  Grade 4  

 

 


