
59

2
90Y- t1/2 AUC 27
26 37 38

AUC
13.5mg h/mL 11.0mg h/mL t1/2 60

118 111In- 90Y-
PK

3 PK

3

PK
4.2  3 3

PK

PK
90Y- 111In-

PK

106-03 106-04 106-05 106-06
4 179

90Y PK AUC
145

179 4
PK
t1/2 AUC
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PK

111In-

111In-
90Y-

90Y- PK

111In-

90Y-
4.2  3 2

1 PK
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90Y- 90Y-
PK t1/2

AUC 4.2  5 2

Grade
90Y- PK 111In-
90Y- PK

303535

305618

2
7

Grade 3
2 1

PK

Grade 4
30 29.0 Grade 3 27.6%

40.0% Grade 3 63.4%
303535 30.0% 305618

72.5% 303535 10
Grade 90Y-

PK AUC t1/2
90Y- PK

1
CD20 CD20

B

10mg/mL CD20
CD20 t1/2

60 118

t1/2 CD20
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CD20

PK

2 111In- 90Y-
CD20 111In- 90Y-

111In- 90Y- t1/2

AUC
PK

PK

303535
90Y- PK

90Y- PK
90Y-

PK 90Y-
PK

2

111In-
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90Y- PK
100 250mg/m2

250mg/m2

250mg/m2 100mg/m2

100mg/m2 250mg/m2 111In- 90Y-
PK

2

CD20

90Y-

303535 / 106-03
250mg/m2 AUC 26.1mg h/mL

10mg/mL 100 375mg/m2

AUC 64.6mg h/mL
CD20

106-03 100mg/m2

AUC 2.12mg h/mL
100mg/m2

CD20 90Y-

250mg/m2

250mg/m2

1 2 100mg/m2 250mg/m2

90Y-
CD20

100mg/m2
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3 HAMA HACA
HAMA HACA 111In- 90Y-

PK

303535 305618 55 1 HAMA
HACA 106-03 106-04 106-05 106-06
221 2 3 HAMA 3

1 HACA Biogen Idec 10
 Long-Term Safety Monitoring report 2006 8 29

HAMA MACA 2% 11/446

HACA Int J Hematol 2001: 74;  
70-75 HAMA 111In- 90Y-

HAMA 1
111In- 90Y-

HAMA 2
90Y AUC 18.4 19.9 t1/2

23.5 27.1 AUC
25 t1/2 27 HAMA

111In- 90Y- PK

HAMA HACA 111In- 90Y- PK

4.3
 3 2 HAMA/HACA

4
111In-

111In- 90Y-
PK 111In- 90Y-

PK

90Y- infusion 
reaction

4.2  5 3 111In-
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4.3  6 3 111In-

4.3

2
6 4 106-03 04

05 06 2 106-01 98
CD20

90Y-

303535 
B-NHL

11.1MBq/kg
14.8MBq/ kg 2 11 

303618 
B-NHL

14.8MBq/kg
11.1MBq/kg

47

106-01 B-NHL 740 1,850MBq 17

106-03 / B-NHL
7.4MBq/kg 11.1MBq/kg

14.8MBq/kg 
51

106-05 

10
15 / L)

B -NHL

11.1MBq/kg 30 

106-04 NHL

B-NHL

14.8MBq/kg 

143
90Y-

73
70

106-06 

B-NHL

14.8MBq/kg 57 

106-98 compassionate use  535  
NHL Non Hodkin Lymphoma 
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4.4. 
4.1 4.2 

1
1 303535 Cancer Sci 2005: 96; 903-910  2002 5

2003 12
CD20 B B-NHL

9 12 90Y-
11.1MBq/kg 14.8MBq/kg 2

2
B-NHL MCL 4.3

150,000/mm3

1 8 250mg/m2

111In- 185MBq 1 90Y-
11.1 14.8MBq/kg 8

11 10 111In- 90Y-
11.1MBq/kg 4 14.8MBq/kg 6 REAL

FL 9 MCL 1 10 4
8

International Workshop IWRC J Clin 
Oncol 1999: 17; 1244-1253

ORR 11.1MBq/kg 75.0% 3/4 CR CRu 2 PR 1
14.8MBq/kg 66.7% 4/6 CR CRu 3 PR 1

critical toxicity 3 25,000/mm3

3 Grade 4 Grade 3
1 11.1MBq/kg 9

11.1MBq/kg 14.8MBq/kg 2/6 8
2

150,000/mm3 90Y-
14.8MBq/kg 250mg/m2

1 90Y-
63

2 305618  2004 7 2005
10

B-NHL 40 90Y-

9 B-NHL MCL
4.3
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1 8 7 9 250mg/m2

111In- 185MBq 1
90Y- 11.1 14.8MBq/kg 8

90Y-
100,000/mm3 150,000/mm3 11.1MBq/kg 150,000/mm3

14.8MBq/kg 303535

47 45 111In-
90Y- 40

11.1MBq/kg 18 14.8MBq/kg 22 111In-
90Y-

111In-
4 1

WHO 45 FL 33 MCL 2 Extranodal marginal 
zone lymphoma MALT 2 small lymphocytic lymphoma 1 histological transformation 1

1 5 90Y-
40 15 40

IWRC 82.5%
CR 25 CRu 2 90% 90%CI 69.6, 91.5%

67.5% 25/40 90%CI 53.4, 79.6% PFS 9.6
95% 95%CI 7.3 ,
1 1 3 2 3 2 LDH

9 4 LDH 1
critical toxicity Grade 4

HLA

100,000/mm3 150,000/mm3 18
150,000/mm3 9.1%

2/22 90%CI 1.6, 25.9% Grade 4

90Y- 100,000/mm3 150,000/mm3

11.1MBq/kg 150,000/mm3 14.8MBq/kg

2

protocol-defined 
response criteria PDRC

1 106-01 Clin Cancer Res 1996: 2; 457-470  1993
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6 1996 8
B-NHL 1 3 4

CD20 90Y- 740 1,110
1,480 1,850MBq 4

1

17 14 90Y-
ORR 64% 9/14 CR 4 PR 5 CR 4 1,110MBq 1
1,480MBq 2 1,850MBq 1

90Y- 1,850MBq 2 2,200MBq
1 90Y-

90Y-
1,850MBq 18.5MBq/kg

2 / 106-03 Bood 2004: 103; 4429-4431 J Clin Oncol 1999: 
17; 3793-3803  1996 6 1998 9

B-NHL International Working Formulation IWF  A-G
1 6 9 2 15 18 3 20

8
100 250mg/m2 1 90Y-

2 2 1
250mg/m2 7.4MBq/kg 5 11.1MBq/kg 16

14.8MBq/kg 30 3
3 1 2 250mg/m2 90Y-

11.1MBq/kg
100,000/mm3 150,000/mm3 14.8MBq/kg

150,000/mm3

2 3 90Y- 7.4 11.1 14.8MBq/kg
51 ITT intention to treatment

ORR 66.7% 34/51 CR 13 PR 21
10.5 95%CI  8.1, 13.5 ORR 7.4 11.1 14.8MBq/kg
40.0% 2/5 75.0% 12/16 66.7% 20/30

ORR IWF low grade IWF  A-D 82% 28/34 CR 
9 intermediate grade 43% 6/14 CR 4 MCL 2

Low grade IWF  A-D ORR

IWF A-D ORR ITT
7.4MBq/kg

3 )
11.1MBq/kg

10 )
14.8MBq/kg

(21 ) (34 )
ORR CR+PR  2 66.7% 9 90.0% 17 81.0% 28 82.4%
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90Y-
11.1MBq/kg 14.8MBq/kg

90Y- 14.8MBq/kg

8

3 106-05 Blood 2002: 99; 4336-4342  1998 5
2000 6

B-NHL
30 90Y-

34
1 8 250mg/m2

111In- 185MBq 1 90Y-
11.1MBq/kg 8

30 ITT 2
28

ORR PDRC 71.4% 20/28
CR 10

2

4 106-04 J Clin Oncol 2002: 20; 2453-2463 Blood 1999: 94; 
631a #2805  1998 2 2000 7

B-NHL 140 150
375mg/m2 1 4

41
111In- 90Y- 1 6 8

250mg/m2 111In-
185MBq 1 90Y- 14.8MBq/kg 6 8

375mg/m2 1 4

143 111In- 90Y- 73 70
ITT

ORR PDRC IWRC

Protocol-Defined Response Criteria PDRC

111In- 90Y- 
70

%

p
Cochran-Mantel

-Haenszel test*

111In- 90Y- 
70

%

p
Cochran-Mantel

-Haenszel test*
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73
%

73
%

ORR 53 72.6  33 47.1 0.002 59 80.8  36 51.4 <0.001 
CR 13 17.8  8 11.4  24 32.9  12 17.1
CCR 2 2.7  3 4.3  1 1.4  0 0.0
PR 38 52.1  22 31.4 34 46.6  24 34.3

ORR: overall response rate, CR: complete response, CCR: clinical complete response, PR: partial response 
* WF type A Folicullar Transformed

IWRC

111In- 90Y- 

73
%

70
%

p
(Cochran-Mantel-Haenszel 

test*

ORR 58 79.5  39 55.7 0.002 
CR 22 30.1  11 15.7
CRu 3 4.1  3 4.3
PR 33 45.2  25 35.7

* WF type A Folicullar Transformed

2002 11 19 29 2002 10 1
ORR

111In- 90Y- 

73 70

 13.9  1.0 47.6  11.8  1.2 49.7
TTP Time to 
Progression 10.6  0.8 49.0  10.1  0.7 51.3

98.6% 72/73 95.7% 67/70 34.2%
25/73 27.1% 19/70

16.4% 12/73 5.7% 4/70

16 111In- 90Y- 9
7

5 106-06 J Clin Oncol 2002: 20; 3262-3269  1998
7 2000 6

B-NHL 50
90Y-

41
57 B-NHL 54

ITT
ORR PDRC 59.3% 32/54
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CR 2 CCR/CRu 0 PR 30
51.4% 19/37

17 13 76.5%
7.67 95%CI 5.53, 8.43 Kaplan-Meier

5 1 111In- 90Y-
51

71

6 compassionate use 106-98  1999
12 20

111In- 90Y-
B-NHL 111In-

90Y-

100
535 CRF 514

493
ORR 50.9% 251/493 CR 83

16.8%

20
131 2 111In- 90Y-

1 1

B-NHL
indolent B-cell lymphoma B-NHL

B
B-NHL FL B-NHL

FL B-NHL
MCL B-NHL

B-NHL MCL
B-NHL

1
2

5 106-01 106-03 106-04 106-05 106-06

2
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2
305618 106-04 106-06

B-NHL MCL 90Y-
90Y-

DR QOL

90Y-

1
106-04 106-06

PR overall response rate ORR B-NHL
7 10

OS
3 2 4

9 ORR
B-NHL ORR

B-NHL ORR
DR TTP

OS 90Y-
DR TTP OS

MCL B-NHL
MCL 3 5 B-NHL

B-NHL MCL OS

B-NHL MCL
DR

2

IWRC

CR CRu PR SD PD ORR %
95%CI

%
95%CI

10 3 2 2 1 2 70.0 34.8, 93.3  50.0 18.7, 81.3
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40 25 2 6 2 5 82.5 67.2, 92.7  67.5 50.9, 81.4

       106-04
90Y-

73 22 3 33 15 79.5 68.1, 87.7  34.2 23.5, 46.3

106-06 54 8 0 32 14 74.1 60.3, 85.0  14.8 6.6, 27.1

B-NHL 106-04
ORR PDRC IWRC 90Y-

p=0.002 Cochran-Mantel-Haenszel
DR 90Y- 53 13.9

95%CI 8.2, 23.0 33 11.8 95%CI 8.1 ,

90Y-

IWRC

WF  REAL  WHO 106-04 106-06 

small lymphocytic small lymphocytic 
lymphoma 

small 
lymphocytic 
lymphoma 

0 1/1
100%

6/9
66.7%

1/2
50.0%

small lymphocytic,
plasmacytoid 

lymphoplasmacyto
id lymphoma 

lymphoplasmac
ytic lymphoma 

0 0 0 0

(small lymphocytic) 

splenic marginal 
zone lymphoma 
with or without 
villous lymphocyte 
(provisional entity)

splenic marginal 
zone B-cell 
lymphoma 

0 0 0 0

(small lymphocytic, 
plasmacytoid, diffuse small 
cleaved)

extranodal 
marginal zone 
B-cell lymphoma 
(MALT type) 

extranodal 
marginal zone 
B-cell
lymphoma of 
MALT type 

0 1/2
50.0%

0 0

small lymphocytic, 
plasmacytoid; follicular or 
diffuse small cleaved cell; 
follicular or diffuse mixed 
small and large cell 

nodal marginal 
zone B-cell 
lymphoma 

nodal marginal 
zone B-cell 
lymphoma 

0 0 0 0

follicular, predominantly 
small cleaved, mixed , 
predominantly large, or 
small non-cleaved cell 

follicle center 
lymphoma, 
follicular

follicular
lymphoma 

7/9
77.8%

28/33
84.8%

47/55
85.5%

40/54
74.1%

diffuse, small cleaved cell mantle cell 
lymphoma 

mantle cell 
lymphoma 

0/1
0%

1/2
50.0%

0 0

0 1/1
100%

0 0

transform diffuse large 
B cell lymphoma 

0 1/1
100%

5/9
55.6%

0

 0 0 0  0/1 0%
 0  5  0  0

 7/10 33/40 58/73 40/54
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70.0% 82.5% 79.5% 74.1%

95 CI 34.8, 
93.3% 

67.2, 
92.7% 

68.4, 
88.0% 

60.3, 
85.0% 

/ %

FL
FL 42 9 33
109 74.1 85.5%

MCL
MCL 3 1 2

1 PR 3
1 7.0

MCL
35,000

11 MCL 2.79% Pathol 
Int 2000: 50; 696-702 MCL

90Y-
MCL 90Y-

MCL MCL
90Y-

7

FL B-NHL
FL FL

A WF small lymphocytic 57.1% 8/14
PDRC MALT 1/2 CRu

SLL 1/1 CR FL
1/1 CR

Nodal marginal zone B-cell lymphoma lymphoplasmacytic lymphoma LPL

B-NHL nodal marginal zone B-cell lymphoma LPL
90Y-

nodal marginal zone B-cell lymphoma LPL
NHL FL 

22.1% extranodal marginal zone B-cell lymphoma MALT type 7.6% small lymphocytic 
lymphoma CLL 6.7% nodal marginal zone B-cell lymphoma 2% LPL 1.2%
splenic marginal zone B-cell lymphoma 1% Blood 1997: 89; 3909-3918

90Y-

transform diffuse large B cell 
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lymphoma B-NHL 4.3
5

3
90Y-

2

IWRC
% %

50 40 80.0 32 64.0

49 39 79.6 31 63.3

1 1 100  1 100

43 35 81.4 29 67.4

7 5 71.4  3 42.9

24 20 83.3 17 70.8

26 20 76.9 15 57.7

19 18 94.7 15 78.9
R-CHOP

31 22 71.0 17 54.8

90Y-

90Y-

5/7 71.4%
3 42.9% CR

ORR
76.9% 20/26 57.7% 15/26

2 106-03 106-05
90Y-

TTP DR
106-04

90Y- ORR

4.3 2 2

B-NHL MCL 90Y-

106-04 90Y-

106-04
FL
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106-04
B-NHL MCL 90Y-

90Y-

50 43 86.0%
106-06 54

ORR
81.4% 35/43 67.4% 29/43 106-06 IWRC

ORR 74.1% 40/54 95%CI 60.1, 84.6%
R-CHOP 19 18 94.7%

15 78.9%
106-06

ORR 31.5% 17/54 90Y-
ORR PDRC 59.3% 32/54 p=0.002; McNemar

37 19 51.4% 90Y-

17 13 76.5% 90Y-
Kaplan-Meier 7.67 95%CI 5.53, 8.43

DR 4 95%CI 3.00, 6.00
p 0.001; Log-rank

43 106-06

32 28 87.5%
10 6 60.0% 90Y-

2

CR CRu PR SD PD ORR % 95%CI % 95%CI

43 25 4 6 2 6 81.4 66.6, 91.6  67.4 51.5, 80.9

32 22 3 3 1 3 87.5 71.0, 96.5  78.1 60.0, 90.7

10 2 1 3 1 3 60.0 26.2, 87.8  30.0 6.7, 65.2

1 1 0 0 0 0 100 2.5, 100  100 2.5, 100

90Y-

90Y-
90Y-
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3
111In- 90Y-

111In- 90Y-
B

1
2 53/55

96.4%
47/55 85.5% 39/55 70.9%

38/55 69.1% 36/55 65.5% Grade 
3 43/55 78.2%

38/55 69.1% 32/55 58.2% 12/55
21.8%

Grade 3 4 106-03 106-04 106-05
106-06 127/210 60.5% 128/210

61.0%) 140/210 66.7% 37/210 17.6%

2 50 5 106-03 106-04 106-05 106-06 106-98
349

40% 20 18.6% 65 Grade 3 0%
0 2.9% 10

52% 26 28.7% 100 Grade 3
20% 10 4.6% 16

2 Grade 3 12 Grade 3
37 Grade 3 32

8.5 15.0 28.0
Grade 1 Grade 2

5 0
0

5 2001 3 Grade 3
60 Grade 3 208 Grade 3 220

12 22 25
8 8

45

111In- 90Y-
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2 HAMA/HACA
2 55 HAMA 2 3.6%

1 1 3
HAMA HACA

106-04 3 HAMA 1 HACA
HAMA 2 1

111In- 90Y-

Biogen Idec 2006 8 29
 Long-Term Safety Monitoring Report

791 446 HAMA/HACA 6 1.3%
HAMA 6 HACA 1

26
HAMA 11.4 g/mL

HAMA 

 1994: 23; 
175a-1-10

HAMA/HACA
HAMA 1

HAMA/HACA 111In- 90Y-

111In- 90Y-
HAMA 3 1 2 HACA 3

1
111In- 90Y-

2
303535 305618 4 106-03 106-04 106-05 106-06

HAMA/HACA Human 
Anti-Globulin Antibody HAGA Cancer 
Immunol Immunother 2003: 52; 309-316

HAMA HACA HAMA
HACA
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111In- 90Y- HAMA/HACA
111In- 90Y-

HAMA/HACA 111In- 90Y-

HAMA/HACA
HAMA/HACA

3
111In- 90Y- 349

6 2% 1
AML 3 MDS 2 111In- 90Y-

8 34 4 14

111In- 90Y-

AML/MDS
111In- 90Y- 50 MDS

AML 781
14 1.8% MDS/AML 2006 8 FDA

 Long-Term Safety Monitoring Report 1993
2006 791 1993 1995 14 1996 1997 52

1998 1999 160 1999 2003 540 2002 2006 25 MDS
AML 2.4% 19 2007 6 1

2 Biogen Idec 10 791
AML/MDS 2.7% 21/791 Bayer 
Schering Pharma / 304820
111In- 90Y- 204 1 MDS/AML

NHL
MDS/AML NHL 

MDS/AML 4 8% Leuk Lymphoma 1993: 11; 
9-13 Leukemia 1993: 7; 1975-1986 Cancer Res 1983: 43; 1891-1898

5 6 Leuk. Lymphoma 1993: 11; 9-13 Blood 1985: 65; 1364-1372
33 34 In: Tumours of Hematopoietic 

and Lymphoid Tissues. Lyon: IARC Press; 2001
NHL

111In- 90Y-
111In- 90Y-
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AML/MDS
31 16 111In- 90Y-

9
1149 0.8% 95%CI [0.4, 1.5%] 16

11 111In- 90Y- 2
2 1984: 30; 

1595-1603 111In- 90Y-
111In- 90Y-

16

1 1 111In- 90Y-

Surveillance, Epidemiology and End Results SEER
NHL http://seer.cancer.gov/ 

publications/mpmono/Ch16_Lymphoma.pdf 2 NHL 73,958
352,695 NHL

O/E 1.14 111In-
90Y- AML/MDS

NHL

4 B
90Y- CD20

B B

13 B
B

106-04 12 B
B 6 9

111In- 90Y-
B
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CD19 106-04

IgG IgM IgA 12

B 9 B

T CD3 /CD4 CD3 /CD8 106-04

IgG 111In- 90Y-

5
111In- 90Y-

5

Cancer Biother 
Radiopharm 2006: 21; 101-105

4
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3 4
111In- 90Y-

6
111In- 90Y- mobilization

111In- 90Y-
Clinical Lymphoma 2004: 5; 202-204

111In- 90Y-

8 1

4
B-NHL

watch and wait

watch and wait aggressive lymphoma
transformation N

Engl J Med 1984: 311; 1471-1475
CHOP

CHOP COP
CVP J Clin Oncol 1993: 11; 644-651

FL
Semin Oncol 2006: 29; 36-40

CHOP Semin Oncol 2002: 29; 36-40
Semin Oncol 2002: 29; 36-40 FND

Semin Oncol 2000: 27; 37-41
SLL

N Engl J Med 2000: 343; 1750-1757
B-NHL

CHOP COP
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8 Ann Oncol 2002: 13; 
928-943

19 National Comprehensive Cancer Network
NCCN NCCN

clinical practice guideline version 2. 2007: http://www.nccn.org/professionals/physician 
_gls/ PDF/nhl.pdf FL Grade1 2 FL Grade3

90Y-

Education Program Book 2004 Grade1 2 /
FL

90Y-
Cancer Principles & Practice of Oncology 7th edition

MCL NCCN Hyper 
CVAD J Clin Oncol 2005: 23; 1984-1992 CHOP J Clin Oncol 2005: 23; 1984-1992

EPOCH
90Y-

MCL Blood 2003: 
102; 406a

90Y-
90Y-

B-NHL MCL

B-NHL MCL 106-04
90Y-

106-04

B-NHL MCL 90Y-

90Y-

5
90Y-

CD20 B
111In-
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111In-
111In- 90Y-

90Y-

111In-
90Y-

1
90Y- CD20

B

FL B NHL

WHO small lymphocytic lymphoma lymphoplasmacytic 
lymphoma splenic marginal zone B-cell lymphoma extranodal marginal zone B-cell 
lymphoma of MALT type nodal marginal zone B-cell lymphoma follicular lymphoma

mantle cell lymphoma 
1 indolent lymphoma

aggressive lymphoma FL B NHL
B

B B
B

MCL B

FL 90Y-
3 305618 106-04 106-05 13

B-NHL
90Y-

IWRC
CR CRu PR SD PD % %

305618) 1* 1 0 0 0 0 100 1/1 100 1/1

106-04 9* 1 0 4 4 55.6 5/9 11.1 1/9

106-05*** 3** 0 0 1 2 33.3 1/3 0 0/3

* ** *** 11.1MBq/kg 0.3mCi/kg
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90Y-
NHL 

B NHL 
B 90Y-

20

WHO “follicular lymphoma Grade 3 ”
B NCCN

B NHL FL Grade 1 2
FL Grade 3

FL Grade

FL Grade 3

2
90Y-

NHL FL MCL

R-CHOP R-CVP CVP CHOP

90Y-
90Y-

90Y-

CD20
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111In- 90Y-
90Y-

111In-
111In- 90Y-

90Y-

111In-
90Y-

6
1 90Y-

150,000/mm3 90Y- 2
11.1MBq/kg 3

14.8MBq/kg 6 2 150,000/mm3

14.8MBq/kg
100,000/mm3 150,000/mm3

11.1MBq/kg 150,000/mm3

14.8MBq/kg
150,000/mm3 15MBq/kg 100,000/mm3 150,000/mm3

11MBq/kg
2 11.1MBq/kg 77.3% 90%CI 58.0, 90.6%

14.8MBq/kg 82.1% 90%CI 66.1, 92.7% 59.1% 90%CI 39.5, 
76.7% 67.9% 90%CI 50.6, 82.1%

Grade 3

Grade3 2

[ / ] 55
%

11.1MBq/kg 28
%

14.8MBq/kg 27
%

  47 85.5 25 89.3  22 81.5
 47 85.5 25 89.3  22 81.5

 43 78.2 24 85.7  19 70.4
 38 69.1 22 78.6  16 59.3
 38 69.1 21 75.0  17 63.0
 32 58.2 18 64.3  14 51.9

 12 21.8 9 32.1  3 11.1
 6 10.9  5 17.9  1 3.7

 6 10.9  5 17.9  1 3.7
 1 1.8 0 1 3.7

 1 1.8 0 1 3.7
 2 3.6  1 3.6  1 3.7

 1 1.8  1 3.6 0
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 1 1.8 0 1 3.7
 1 1.8 0 1 3.7

 1 1.8 0 1 3.7
 1 1.8 0 1 3.7

 3 5.5  1 3.6  2 7.4
 2 3.6  1 3.6  1 3.7

 1 1.8 0 1 3.7
 1 1.8 0 1 3.7

 1 1.8 0 1 3.7
 1 1.8 0 1 3.7

 2 3.6  1 3.6  1 3.7
 2 3.6  1 3.6  1 3.7

 1 1.8 0 1 3.7
 1 1.8 0 1 3.7

 7 12.7  5 17.9  2 7.4
 3 5.5  2 7.1  1 3.7

 2 3.6  1 3.6  1 3.7
 1 1.8  1 3.6 0

 1 1.8  1 3.6 0
 1 1.8 0 1 3.7

 1 1.8 0 1 3.7
 1 1.8  1 3.6 0

 1 1.8  1 3.6 0
 4 7.3  3 10.7  1 3.7

 3 5.5  2 7.1  1 3.7
 1 1.8  1 3.6 0

11.1MBq/kg 14.8MBq/kg 10% Grade 3

14.8MBq/kg 90Y-
11.1MBq/kg

90Y- 14.8MB/kg 28
11.1MBq/kg 22

150,000/mm3

11.1MBq/kg Grade 3
11.1MBq/kg

4 / 4
14.8MB/kg

11.1MBq/kg

14.8MB/kg

150,000/mm3 14.8MB/kg
150,000/mm3
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11.1MBq/kg 14.8MB/kg

B-NHL G-CSF
J Clin Oncol 2006: 24; 3187-3205

G-CSF

90Y-

11.1MBq/kg

2 111In-

90Y 90Y-
90Y-

111In 111In-

111In-



89

111In-
111In-

3 90Y-
FDA 111In-

90Y-

3 90Y-
111In-

111In-
90Y-

90Y-
90Y-

90Y-

90Y-
111In-

111In-

I 10 10 1
9

2,000cGy 300cGy 
B-NHL 

N Eng J Med 1993: 329; 1219-1224
Int J Radiation Oncology Biol Phys 

1991: 21; 109-122
25% 100,000/mm3

90Y- 111In-

90Y-
1

25%
＊：新薬承認情報提供時に置き換えた
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90Y- 14.8MBq/kg
Garde 4

Grade 3 111In-
90Y-

2002 3 2003 3 111In- 90Y-
953 J Nucl Med 2005: 46; 1812-1818

3/55 I 1 2 5.5%

125 200cGy

25%

2

4.2 
3

1 90Y-
111In-

90Y-

90Y-
111In-

90Y- 111In-
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SHL749

111In- 90Y-
4.3

 7

3
90Y-

3053535 305618 106-01 106-03 106-04 106-05 106-06 106-98

4
90Y-

90Y-

90Y-

7
1 111In- 90Y-

111In- 90Y-

90Y 64 90Y

111In-

111In- 90Y-
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10

RI
RI

2

111In- 90Y-
4

4

300 400
5 4 8

111In-
40 2

90Y-

HAMA/HACA

8

10 6 30 70 -131
-89 2 90Y

-89
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RI

111In 90Y 7 9% 17MBq 93MBq
70kg 1

111In- 90Y- 111In 90Y 2

111In- 90Y-
1 111In 17MBq

90Y 93MBq 70kg 1

99mTc-MDP 99mTc 370 740MBq
6 50% 185 370MBq

111In- 90Y- 3

RI 111In 90Y

111In- 90Y-

ICRP
1 5mSv 1 1mSv

111In 90Y

4.4

1
1 303535
90Y- 10 90Y-

20% Grade3

20%
/ %

10 (100) 
9 ( 90.0) 
2 ( 20.0) 
2 ( 20.0) 

NOS 4 ( 40.0) 
6 ( 60.0) 
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2 ( 20.0) 
NOS 3 ( 30.0) 

7 ( 70.0) 
2 ( 20.0) 
4 ( 40.0) 

NOS 2 ( 20.0) 
3 ( 30.0) 
3 ( 30.0) 

NOS 2 ( 20.0) 
NOS 2 ( 20.0) 

10 (100) 
2 ( 20.0) 
3 ( 30.0) 
2 ( 20.0) 
7 ( 70.0) 
7 ( 70.0) 
9 ( 90.0) 
9 ( 90.0) 
8 ( 80.0) 
2 ( 20.0) 
7 ( 70.0) 
9 ( 90.0) 
4 ( 40.0) 
2 ( 20.0) 
2 ( 20.0) 
2 ( 20.0) 
3 ( 30.0) 
3 ( 30.0) 
8 ( 80.0) 

NOS 4 ( 40.0) 
2 ( 20.0) 
3 ( 30.0) 
3 ( 30.0) 
7 ( 70.0) 
2 ( 20.0) 
4 ( 40.0) 
2 ( 20.0) 

Grade3
11.1MBq/kg 4  14.8MBq/kg 6

 Grade Grade 
 3 4 3 4 3 4 3 4

% %
2 2 4 100 2 2 4 66.7 
0 1 1 25.0 0 0 0 0 

NOS 0 1 1 25.0 0 0 0 0 
1 0 1 25.0 1 0 1 16.7 
1 0 1 25.0 0 0 0 0 

NOS 0 0 0 0 1 0 1 16.7 
0 0 0 0 0 1 1 16.7 
0 0 0 0 0 1 1 16.7 
0 1 1 25.0 1 0 1 16.7 
1 0 1 25.0 0 0 0 0 
1 0 1 25.0 0 0 0 0 
0 1 1 25.0 1 0 1 16.7 
0 1 1 25.0 1 0 1 16.7 

NOS 0 1 1 25.0 0 0 0 0 
1 0 1 25.0 1 0 1 16.7 
0 0 0 0 1 1 2 33.3 

NOS 0 0 0 0 1 0 1 16.7 
0 0 0 0 0 1 1 16.7 
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3 1 4 100 2 2 4 66.7 
1 0 1 25.0 0 0 0 0 
0 0 0 0 1 0 1 16.7 
0 0 0 0 1 0 1 16.7 
4 0 4 100 4 0 4 66.7 
2 1 3 75.0 2 2 4 66.7 
1 0 1 25.0 2 0 2 33.3 
0 0 0 0 1 0 1 16.7 
2 1 3 75.0 2 2 4 66.7 
0 1 1 25.0 0 0 0 0 
0 1 1 25.0 0 0 0 0 
1 0 1 25.0 0 0 0 0

NOS 1 0 1 25.0 0 0 0 0 

2 305618
47 111In- 45

45 44 97.8% Grade3
39 86.7% 43 95.6% Grade3 39 86.7%

Grade3 35 77.8%
31 68.9% 29 64.4 11 24.4%

5 11.1% 1 2.2% Grade3
2 4.4%

1 2.2%
5% Grade3

5%

100,000/mm3

150,000/mm3 19
150,000/mm3

26
45

 [ / ] % % %
19 100 25 96.2 44 97.8
12 63.2 17 65.4 29 64.4

1 5.3 2 7.7 3 6.7
2 10.5 8 30.8 10 22.2
2 10.5 6 23.1 8 17.8
2 10.5 1 3.8 3 6.7
4 21.1 4 15.4 8 17.8
1 5.3 3 11.5 4 8.9
4 21.1 8 30.8 12 26.7

14 73.7 13 50.0 27 60.0
2 10.5 2 7.7 4 8.9
3 15.8 4 15.4 7 15.6
8 42.1 4 15.4 12 26.7
5 26.3 7 26.9 12 26.7
1 5.3 5 19.2 6 13.3
1 5.3 4 15.4 5 11.1
5 26.3 9 34.6 14 31.1
2 10.5 5 19.2 7 15.6

19 100 24 92.3 43 95.6
4 21.1 5 19.2 9 20.0
4 21.1 4 15.4 8 17.8
2 10.5 3 11.5 5 11.1
7 36.8 4 15.4 11 24.4
1 5.3 2 7.7 3 6.7
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11 57.9 8 30.8 19 42.2
1 5.3 6 23.1 7 15.6

14 73.7 17 65.4 31 68.9
16 84.2 16 61.5 32 71.1
16 84.2 22 84.6 38 84.4
17 89.5 21 80.8 38 84.4
18 94.7 21 80.8 39 86.7

3 15.8 3 11.5 6 13.3
14 73.7 15 57.7 29 64.4
18 94.7 20 76.9 38 84.4

Grade3

100,000/mm3  150,000/mm3

150,000/mm3 19  150,000/mm3 26 45
 Grade Grade Grade 
 3 4 3 4 3 4 3 4 3 4 3 4

% % %
10 7 17 89.5 12 10 22 84.6 22 17 39 86.7

1 0 1 5.3 2 0 2 7.7 3 0 3 6.7
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4
0 0 0 0 1 0 1 3.8 1 0 1 2.2
0 0 0 0 1 0 1 3.8 1 0 1 2.2
0 0 0 0 1 0 1 3.8 1 0 1 2.2
2 0 2 10.5 3 0 3 11.5 5 0 5 11.1
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4
0 0 0 1.0 0 1  3.8 1 0 1 2.2
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4

10 7 17 89.5 12 10 22 84.6 22 17 39 86.7
1 0 1 5.3 0 0 0 0 1 0 1 2.2
1 0 1 5.3 4 0 4 15.4 5 0 5 11.1
2 1 3 15.8 7 1 8 30.8 9 2 11 24.4

14 0 14 73.7 21 0 21 80.8 35 0 35 77.8
5 7 12 63.2 9 10 19 73.1 14 17 31 68.9

13 0 13 68.4 14 2 16 61.5 27 2 29 64.4
1 0 1 5.3 4 0 4 15.4 5 0 5 11.1
9 5 14 73.7 10 7 17 65.4 19 12 31 68.9
1 0 1 5.3 0 0 0 0 1 0 1 2.2
1 0 1 5.3 0 0 0 0 1 0 1 2.2
1 0 1 5.3 0 0 0 0 1 0 1 2.2
1 0 1 5.3 0 0 0 0 1 0 1 2.2

2
1 106-01

17 14 90Y- 1
17 164 109 2 3

3 38 30 Grade3
1 17 4
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2 / 106-03
2 3 51

51 628 Grade3 127 50/51 98.0
384 Grade3 107

9 17 2 3  
 2

3 106-04
143 90Y- 73

70 90Y-
72/73 98.6% 67/70 95.7% 90Y-

63/73 (86.3%) 62/70 88.6% Grade3
90Y- 23/73 16.1%

7/70 10.0% 15
5% Grade3

5%
90Y-

73 70

% %
72 98.6 67 95.7 
61 83.6 56 80.0 
35 47.9 29 41.4 
17 23.3 20 28.6 
15 20.5 10 28.6 
14 19.2 12 17.1 
14 19.2 9 12.9 
13 17.8 11 15.7 
11 15.1 16 22.9 

6 8.2 4 5.7 
6 8.2 10 14.3 
5 6.8 1 1.4 
5 6.8 3 4.3 

16 21.9 12 17.1 

＊：新薬承認情報提供時に置き換えた
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8 11.0 7 10.0 
42 57.5 24 34.3 
31 42.5 13 18.6 
14 19.2 5 7.1 

8 11.0 2 2.9 
7 9.6 6 8.6 
5 6.8 5 7.1 
4 5.5 1 1.4 
4 5.5 0 0.0 

12 16.4 4 5.7 
7 9.6 0 0.0 

24 32.9 18 25.7 
9 12.3 2 2.9 
6 8.2 11 15.7 
4 5.5 2 2.9 
4 5.5 1 1.4 

GOT 4 5.5 1 1.4 
19 26.0 15 21.4 

9 12.3 5 7.1 
8 11.0 9 12.9 

26 35.6 17 24.3 
11 15.1 5 7.1 

7 9.6 3 4.3 
5 6.8 0 0 
3 4.1 4 5.7 

37 50.7 21 30.0 
11 15.1 5 7.1 
11 15.1 5 7.1 
10 13.7 3 4.3 

7 9.6 7 10.0 
4 5.5 3 4.3 
4 5.5 0 0 

24 32.9 31 44.3 
9 12.3 10 14.3 
8 11.0 12 17.1 
2 2.7 6 8.6 
2 2.7 4 5.7 
6 8.2 12 17.1 
4 5.5 2 2.9 

13 17.8 5 7.1 
6 8.2 1 1.4 

Grade3
90Y-

73 70
 Grade Grade 
 3 4 3+4 3 4 3+4 

% %
13 3 16 21.9 5 2 7 10.0 

5 1 6 8.2 2 1 3 4.3 
2 1 3 4.1 0 0 0 0 
1 0 1 1.4 0 0 0 0 
0 0 0 0 2 1 3 4.3 
1 0 1 1.4 1 0 1 1.4 
1 0 1 1.4 0 0 0 0 
0 0 0 0 0 1 1 1.4 
1 0 1 1.4 0 0 0 0 
2 1 3 4.1 0 1 1 1.4 
1 0 1 1.4 0 0 0 0 
0 1 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
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0 0 0 0 0 1 1 1.4 
0 0 0 0 1 0 1 1.4 
1 1 2 2.7 0 1 1 1.4 
0 1 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
0 0 0 0 0 1 1 1.4 
0 0 0 0 1 0 1 1.4 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
5 0 5 6.8 2 0 2 2.9 
2 0 2 2.7 2 0 2 2.9 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 

LDH 1 0 1 1.4 0 0 0 0 

1 0 1 1.4 0 0 0 0 

GOT 1 0 1 1.4 0 0 0 0 
GPT 1 0 1 1.4 0 0 0 0 

1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 0 0 0 0 
2 0 2 2.7 2 0 2 2.9 
1 0 1 1.4 2 0 2 2.9 
1 0 1 1.4 0 0 0 0 
1 0 1 1.4 1 0 1 1.4 
1 0 1 1.4 0 0 0 0 
0 0 0 0 1 0 1 1.4 
3 0 3 4.1 0 0 0 0 
3 0 3 4.1 0 0 0 0 

4 106-05
30 7 11 5 6
2 3 90Y-

5 106-06
57 57 56

98.2 411 9 Grade3
47 82.5 252 6 Grade3

8 14.0 4

20% Grade3
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20%
%

 56 98.2
 53 93.0

 37 64.9
 16 28.1
 15 26.3
 12 21.1

 33 57.9
 23 40.4

Grade3
%

3 9 15.8
7 12.3
2 3.5
2 3.5
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
3 5.3
1 1.8
1 1.8
1 1.8
2 3.5
1 1.8
1 1.8
1 1.8
2 3.5
1 1.8
1 1.8
2 3.5
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8
1 1.8) 

6 compassionate use 106-98
535 CRF 514

514 394 76.7% 1856 122 23.7%
Grade 3 326 63.4% 993

Grade 3 79 15.4%
94 18.3% 19 3.7%
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1

GCP

2 GCP
CTD 5.3.3.2.1 5.3.5.2.1

5.3.5.2.2 GCP
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2

19 10 9

90Y

90Y

18 6 23

111In

111In

18 6 23

10mg/mL 

18 6 23

1

19 5 8
1 2 1

1
303535

305618 5
B B-NHL

MCL
B-NHL MCL

82.5% 33/40 95% 67.2%, 92.7%
B-NHL MCL 90Y-

MCL
6 3 3 1

MCL 90Y-

B-NHL MCL
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106-04
106-04

90Y-
B-NHL MCL 90Y-

90Y-

90Y- CD20
B

111In- 90Y- CD20
CD20

111In- 90Y- CD20

CD20 111In- 90Y-

111In- 90Y-
CD20

111In- 90Y- CD20

305618
CD20

In; Cancer Principles & Practice of Oncology, 7th edt
90Y-

CD20

CD20

CD20 CD20
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11In-

111In
90Y

11In-

2
111In- 90Y-

B

111In-
90Y-

111In- 90Y-

111In-

HAMA/HACA
100,000/mm3

90Y
111In

111In- 90Y-

111In-
90Y-

3 HAMA / HACA
1

111In-
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90Y- HAMA
HAMA

B-NHL MCL
B-NHL

MCL
90Y-

HAMA

111In- 90Y-
HAMA

111In- 90Y- HAMA
111In- 90Y-

HAMA HAMA 111In- 90Y-
HAMA

111In- 90Y-
HAMA

HAMA

1
4.3  3 2 HAMA/HACA

90Y-
HAMA/HACA 111In- 90Y-

HAMA/HACA

HAMA/HACA

6. 

4
1 90Y-
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1
150,000/mm3 15MBq/kg

100,000/mm3 150,000/mm3 11MBq/kg 1200MBq

90Y- 0.3mCi/kg
0.4mCi/kg SI 1mCi = 37MBq

11.1MBq/kg 14.8MBq/kg

SI SI
SI Company Core Data Sheet 

CCDS
11MBq/kg 15MBq/kg

SI 1.5%
90Y-

150000/mm3  15MBq/kg
1200MBq 150000/mm3 100000/mm3 11MBq/kg

1200MBq 2004

1184MBq 90Y- CCDS
1200MBq

90Y- 11.1 14.8MBq/kg
0.1 0.2MBq/kg

150,000/mm3 14.8MB/kg 100,000/mm3

150,000/mm3 11.1MBq/kg
100,000/mm3

90Y-
100,000/mm3

100,000/mm3

100,000/mm3

100,000/mm3

100,000/mm3

90Y-
90Y
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14.8MBq/kg 1184MBq
10 1 11.1MBq/kg

100,000/mm3 150,000/mm3 90Y
11.1MBq/kg

100,000/mm3 90Y

111In-

2 111In-
111In-

250mg/m2

1 111In-
130MBq 185MBq

129.5 185MBq 3.5 5mCi/ 111In-
129.5MBq/ 3.5mCi/

90Y-

111In-

111In
1 130MBq 10

111In-

5 111In-
90Y- 90Y-

111In-

111In-

I 10 10 1
90Y-

＊：新薬承認情報提供時に置き換えた
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14.8MBq/kg Grade 4
Grade 3 111In-

90Y-

40
2

111In-
FDG-PET

111In- 2

6

400 111In- 90Y-
111In- 90Y-

50 250 5

111In-

111In- 90Y-
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HAMA/HACA

HAMA/HACA
90Y-

111In- 90Y-
HAMA 111In- 90Y-

HAMA 111In- 90Y-

FDG-PET CT/MR

HAMA/HACA

90Y-
HAMA/HACA

111In- 90Y-

111In- 90Y-
HAMA/HACA

HAMA/HACA
HAMA/HACA

HAMA/HACA
HAMA HACA

5 400
1

7
111In- 90Y-

6 2005 10
2007

111In
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GMP

90Y- CD20
90Y

CD20

111In- 90Y-

111In- 90Y-

111In
90Y

10
90Y

111In

23 6 19

90Y

90Y

CD20 B

90Y 1500MBq
1.3mL 90Y
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90Y 14.8MBq/kg
1184MBq 10 11.1MBq/kg

90Y

90Y
90Y

90Y

1

2 90Y
111In

3 10mg/mL 111In

111In
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111In

111In 145MBq
1.0mL 111In

111In 130MBq
10

111In
111In

111In

1

2 10mg/mL 90Y

10mg/mL
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1 CD20 B
2 111In

90Y

1 CD20 B
1 375mg/m2 1

8
111In
90Y

250mg/m2 1

2 5% 10

1

2 30 2 infusion reaction

24

1 25,000/ L
2
3

3
Al_P tumor lysis syndrome

12 24
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4 B

5 Stevens-Johnson Lyell

6 90Y 111In

90Y 111In

. 1
1

2

1
HSA

HSA

FDA
HBs

HIV-1 HIV-2 HCV HCV RNA HIV-1 RNA
HBV DNA

Log10
*1 HIV HBV HCV HAV Parvo B19 

RNA DNA RNA RNA DNA 
*1 HIV PRV BVDV HAV PPV 

      

60 10       

 9.98  7.97  9.87 5.35 6.3 
*1  HIV: Human immunodeficiency virus, HBV: Hepatitis B virus, HCV: Hepatitis C virus, 

HAV: Hepatitis A virus, Parvo B19: Parvovirus B19, PRV: Pseudorabies virus, BVDV: 
Bovine viral diarrhea virus, PPV: Porcine parvovirus 

*2 : 
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1
CD20

DNA cDNA

CD20

CD20
CDC CDC

CD20

MX-DPTA
MX-DTPA

CD20

N C
N C

CD20

CD20 N-
C- N-

CD20

 

C- N-
C- N-

C-
N-
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%

2
G0 1

G1 2 G2
3

 %

G0 %

MX-DTPA

MX-DTPA
MX-DTPA

SDS-PAGE
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SDS
SDS

SDS

/mg ×
/mL

111In
2 8 12 90Y

2 8 8

CD20 MX-DTPA

111In- 2 8
CD20

2 8 12
90Y- 2 8 8
8

2 8 8

2 111In
90Y

111In

111In

111In 7
1

Mallinckrodt Medical B.V.
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GMP Annex 17 to EU Guide to Good Manufacturing Practices, Parametric 
Release. ENTR/6270/00, January 2002

111In

F D
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LAL

D
SAL 10-6

1mL >
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L

Qualified Person QP

111In
F0

LAL
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GMP Annex 
17 to EU Guide to Good Manufacturing Practices, Parametric Release. ENTR/6270/00, January 
2002 SAL 10-6

111In

13 5 1 568

90Y

. 1

19 13 2
21 17 111In 111In

23  214.7W hr/m2 53.7 214.7W hr/m2

33 21 6 g/mL CDC 
A00643

0.1 g/mL CDC 
A00643

35 19 CD20 SB CD20 HSB
99.1

0.2% 83.6 1.1% 2.9 0.4% 111In-
98.2

0.5% 81.9 0.5% 3.4 3.1%

CD20 SB CD20 HSB
98.2

0.5% 81.9 0.5% 3.4 3.1% 111In-
99.1

0.2% 83.6 1.1% 2.9 0.4%
36 90Y-

18     332.5 202.1 

90Y-

18     346.2±202.1 
36 /90Y-

18     304.5 213.1 

/90Y-

18     321.8±213.1 
43 8 60% 61%
68 1
3 low grade IWF  A-D  low grade IWF  A-C
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44 14
ADCC CDC

B
CHO ADCC

CDC 89Y-
B

89Y-
B

ADCC CDC
B

AUC 2.5 3.2
 1

89Y-
B

89Y-
B

100 3 79 15.4%  74 14.4%

1 p96
5%

18 94.7 20 76.9 38 84.4

1 p96
5%

18 94.7 20 76.9 38 84.4
8 42.1 8 30.8 16 35.6
3 15.8 4 15.4 7 15.6
4 21.1 3 11.5 7 15.6
7 36.8 10 38.5 17 37.8
2 10.5 4 15.4 6 13.3
5 26.3 9 34.6 14 31.1
2 10.5 5 19.2 7 15.6
1 5.3 5 19.2 6 13.3
2 10.5 2 7.7 4 8.9
1 5.3 2 7.7 3 6.7
7 36.8 13 50.0 20 44.4
3 15.8 4 15.4 7 15.6
1 5.3 2 7.7 3 6.7
1 5.3 4 15.4 5 11.1
1 5.3 3 11.5 4 8.9
2 10.5 4 15.4 6 13.3

13 68.4 18 69.2 31 68.9
1 5.3 2 7.7 3 6.7
4 21.1 5 19.2 9 20.0
3 15.8 2 7.7 5 11.1
0 0 3 11.5 3 6.7
2 10.5 2 7.7 4 8.9
3 15.8 5 19.2 8 17.8
2 10.5 1 3.8 3 6.7

1 p97
Grade 3

2 0 2 10.5 3 0 3 11.5 5 0 5 11.1
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4
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0 0 0 1.0 0 1  3.8 1 0 1 2.2
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4

1 p97
Grade 3

2 0 2 10.5 3 0 3 11.5 5 0 5 11.1
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4
0 0 0 0 1 0   1 3.8 1 0 1 2.2
1 0 1 5.3 1 0 1 3.8 2 0 2 4.4

1




