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CRS  

CRS T

CAR T

 

CRS  

CRS B2202 B2205J Grade

Grade 3 Grade 4 CRS AUC0-28d Cmax

AUC0-28d Cmax Grade CRS

 

CRS C2201 DLBCL 36

mL CRS 40 Grade1

2 CRS 40 Grade 3 4 CRS 24

29 60 145 CRS

B-ALL CRS MRD

Blood 2017; 130: 2317-25 B-ALL DLBCL

CRS  

 

CRS  

B2202 C2201 CRS

CRS

72

CRS  

 

CRS  

B2202 C2201 CRS 46 CRS

 
 

46 CRS B2202 C2201  
 CRS   

 
 

 
 

 

  
 

 

 
 

 
  
 

 
  

30 kg 12 mg/kg 30 
kg 8 mg/kg 800 mg/body 1

 

  
1 12 18

 

                                                        
36  PET  



50 
 

 CRS   
2 mg/kg  

  

24
30 kg 12 

mg/kg 30 kg 8 mg/kg 800 mg/body
2  

  

2
24

30 kg
12 mg/kg 30 kg 8 mg/kg 800 mg/body

3 B2202 *  

  T  
* Siltuximab Siltuximab 11 mg/kg C2201

3  

 

CRS B2202 C2201

Grade CRS 77.3% 58/75 57.7% 64/111 CRS 62.7% 47/75

27.0% 30/111 CRS  

CRS ICU

CRS  

 

 

CRS CRS

3 CRS CRS

CRS

CRS

ICU

CRS

 

 

7.R.4.4.2  

 

MedDRA SMQ

47  
 

47 2% B2202 C2201  

PT* 

%  
B2202  

75  
C2201  

111  

Grade  
Grade 3 

 Grade  
Grade 3 

 
 33 44.0  12 16.0   27 24.3  15 13.5  

  8 10.7  3 4.0   3 2.7  2 1.8  
  8 10.7  4 5.3   7 6.3  5 4.5  

 7 9.3  0 10 9.0  3 2.7  
 6 8.0  0  2 1.8  1 0.9  
 6 8.0  0  5 4.5  0 
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49 5% B2202 C2201  

PT* 

%  
B2202  

75  
C2201  

111  

Grade  
Grade 3 

 Grade  
Grade 3 

 
 50 66.7  34 45.3  60 54.1  36 32.4  

  9 12.0  2 2.7  13 11.7  2 1.8  
 6 8.0  1 1.3  1 0.9  0 

 6 8.0  1 1.3  0 0 
 5 6.7  0 4 3.6  0 

 5 6.7  5 6.7  1 0.9  0 
 5 6.7  2 2.7  1 0.9  0 

 4 5.3  3 4.0  5 4.5  5 4.5  
 4 5.3  1 1.3  0 0 
 4 5.3  1 1.3  3 2.7  1 0.9  

 4 5.3  2 2.7  4 3.6  0 
 1 1.3  1 1.3  8 7.2  4 3.6  

 3 4.0  2 2.7  6 5.4  5 4.5  
* B2202 MedDRA/J ver.20.0 C2201 MedDRA/J ver.20.1 

 

B2202 C2201 2/75 2.7% 2/111

1.8% 25/75 33.3% 19/111 17.1%  

 

2018 7 1 B

C  

 

 

Grade 3

 

 

7.R.4.4.4  

 

MedDRA SMQ 28

50  
 

50 B2202 C2201  

PT* 

%  
B2202  

75  
C2201  

111  

Grade  
Grade 3 

 Grade  
Grade 3 

 
 28 37.3  24 32.0  49 44.1  36 32.4  

 11 14.7   8 10.7  12 10.8  7 6.3  
  9 12.0  7 9.3  26 23.4  21 18.9  
  8 10.7  6 8.0  7 6.3  7 6.3  

 7 9.3  5 6.7  1 0.9  1 0.9  
 6 8.0  4 5.3  22 19.8  6 5.4  

 6 8.0  6 8.0  7 6.3  7 6.3  
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PT* 

%  
B2202  

75  
C2201  

111  

Grade  
Grade 3 

 Grade  
Grade 3 

 
 3 4.0  2 2.7  5 4.5  4 3.6  
 2 2.7  2 2.7  1 0.9  1 0.9  

FN 1 1.3  1 1.3  2 1.8  2 1.8  
 1 1.3  1 1.3  1 0.9  1 0.9  

 1 1.3  0 0 0 
 0 0 1 0.9  1 0.9  

* B2202 MedDRA/J ver.20.0 C2201 MedDRA/J ver.20.1 
 

B2202 C2201

3/75 4.0% 3/111 2.7%  

Grade 3 Grade 2

B2202 28 C2201 49 61 60 70

90 60 57 44 60 59 83  

Grade Grade 3 FN B2202 27/75 36.0% 27/75 36.0%

C2201 18/111 16.2% 17/111 15.3%  

 

B2202 C2201

 

 

 

FN 28 Grade 3

 

 

7.R.4.4.5  

 

MedDRA SMQ 51

B2202 C2201
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7.R.4.4.8.3 T  

CAR

CAR-T

Nature Medicine 2018; 24: 1499–1503

 

 

Penn B-ALL /

Penn 0.01 0.03% B

DynabeadsCD3/CD28CTS T FAST

B

B

 

 

 

 

7.R.5 AYA B-ALL

 

B-ALL CD19

B

 

 25  

 CD19

 

 

7.R.2 AYA B-ALL 7.R.4.1 

AYA B-ALL

B2202

7.1.1.1

CD19

B 2

 

 25  

 CD19
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7.R.5.1  

AYA B-ALL

 

 

 

 NCCN Acute Lymphoblastic leukemia ver.1.2018 ALL

26 2 ALL

2 TKI HSCT

Category 2A37 HSCT  

 

 

B2202 CD19 B-ALL

 

B2202 HSCT

HSCT  

 

 

B2202 68 2 1

7 ALL 2 CR

3 1 HSCT

3 1 CR HSCT

1  

B2202 75 1 7

 

B2202 1 81.3% 61/75

100% 7/7  

58  
 

58 B2202  

 
%  

 
75  

1  
7  

 75 100  7 100  
Grade 3 4  66 88.0  4 57.1  

 58 77.3  4 57.1  
 19 25.3  0 

                                                        
37  NCCN
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B-ALL  

 

HSCT  

B2202 HSCT 29 16 HSCT

HSCT HSCT 38  

B2202 75 HSCT 29 HSCT

HSCT 16  

B2202 HSCT HSCT HSCT

81.3% 61/75 79.3% 23/29 81.3% 13/16
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59 B2202  

 

%  

 
75  

HSCT  
29  

HSCT
HSCT  

16  
 75 100  29 100  16 100  

Grade 3 4  66 88.0  25 86.2  15 93.8  
 58 77.3  25 86.2  14 87.5  

 19 25.3   9 31.0   6 37.5  

 

HSCT B-ALL  

 

B2202 3 B2202

21 B-ALL  

 B2101J 3

71% 3  

 B2202 ALL

21 Ped Blood Cancer 2008; 50: 1090-

3 21  

 

B2202 3

2018 6 27

3 3 1 CR

 

25

B-

ALL I2301  

 

ALL CD19 B2202 CD19

                                                        
38  HSCT B2202 HSCT
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CD19

 

CD19 B

 

 25  

 CD19

 

 

 

B2202 B2202

HSCT  

 B-ALL HSCT HSCT

HSCT

HSCT  

 CRS B2202

 

 

B-ALL B2202

B2202

2 CR

 

 
 

 

AYA B-ALL

25

 

 

 

 CD19

 

 

 

 

CD19 B 2
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 25  

 CD19

 

 
 

 

7.R.5.2 HSCT  

HSCT  

B2202 13 HSCT  

HSCT 8

245 571 HSCT

5 2 HSCT 100

 

HSCT  

 

 

HSCT B-

ALL

 

 

7.R.6 AYA B-ALL  

AYA B-ALL

 

 

1.  
T  

2.  
 

3.  
 

 

 

4.  
 

5.  
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6.  
 

 

25

 

 50 kg CAR T 0.2 5.0 106 /kg 
 50 kg CAR T 0.1 2.5 108  

 

 

 

 1,000/μL  

 

 

  

  

 Infusion reaction

 

 CRS IL-6  

  

  

  

  

 

7.R.2 AYA B-ALL 7.R.4.1

AYA B-ALL

AYA B-ALL

 

 

 

1.  
T  

2.  
 

3.  
 

 

 

 



65 
 

4.  
 

5.  

 
6.  

 
 

25  

 50 kg CAR T 0.2 106 5.0 106 /kg 
 50 kg CAR T 0.1 108 2.5 108  

 

 

 

 1,000/μL

 

 

 

  

  

 Infusion reaction

 

 CRS  

  

  

  

  

 

7.R.6.1  

B-ALL

 

a B2101J 0.15 108 50

108 3 1 10% 2 30% 3 60%

21/56

1 1 3 CR

B2202 1  

B2202

2 106 /kg CR 5 108

B2202
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50 kg 2.0 106 5.0 106 /kg 0.2 106 5.0 106 /kg

50 kg 1.0 108 2.5 108 0.1 108 2.5 108  

B2202 B2202

 

 

 

 

7.R.7 DLBCL  

CD19

B

 

 HSCT HSCT  

 

7.R.3 DLBCL 7.R.4.2 

DLBCL

C2201

CD19 B

2 HSCT HSCT

 

 CD19

 

 
 

 

7.R.7.1  

DLBCL

 

 

 

 NCCN B-Cell Lymphomas ver.1.2019 2 DLBCL

DLBCL FL Category 

2A  

 

 

C2201 HSCT HSCT

DLBCL  

 

C2201 2
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1

1

 

C2201 93 1

5 5.4%  

 FL DLBCL DLBCL 1

3  

 DLBCL 1 HSCT C2201

1  

 FL DLBCL DLBCL

R-CHOP R-EPOCH R-CHOP R-EPOCH

1

1  

 

5 4 80.0% CR 3 PR 1 DLBCL 1

HSCT 1

SD 1 DLBCL

 

 

CD19

B

 

 HSCT HSCT  

 

 

CRS C2201

C2201

HSCT  

C2201 1 5

5 FL DLBCL 2

1 DLBCL

1 DLBCL

 

FL DLBCL 3

DLBCL 1

2 C2201 FL DLBCL

 

 
 



68 
 

 

DLBCL CD19 FCM

 

 

DLBCL

 

 

CD19 B 2

 

 

 

 CD19

 

 
 

 

7.R.7.2 HSCT  
HSCT  

C2201 HSCT 1 1

CR 157 199 HSCT

HSCT SD 242 HSCT HSCT

PR 287  

HSCT

 

 

 

HSCT DLBCL

 

 

7.R.8 DLBCL  

DLBCL

B-ALL  

 CAR T 0.6 6.0 108  
 

7.R.3 DLBCL 7.R.4.2 

DLBCL

DLBCL

B-ALL 7.R.5.1  
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28

 

3

B2202 B2205J C2201

B-ALL DLBCL 100 280  

8  

 

 

 

 

9.  

7.1 

7.2  

 

9.1 B2202  

71/75 94.7%

Grade 20% 61  

61 20%  
 

 
MedDRA/J ver.20.0  

%  
75  

Grade Grade 3  
 75 100  66 88.0  

   
FN 27 36.0  27 36.0  

 23 30.7   9 12.0  
   

 17 22.7   3 4.0  
   

 22 29.3   1 1.3  
 19 25.3   2 2.7  
 18 24.0   1 1.3  

   
 30 40.0  10 13.3  
 16 21.3  0 

   
CRS 58 77.3  35 46.7  

γ  25 33.3   4 5.3  
   

 23 30.7  14 18.7  
  22 29.3  20 26.7  
 21 28.0  14 18.7  

AST  20 26.7  11 14.7  
ALT  18 24.0  7 9.3  

 16 21.3  15 20.0  
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MedDRA/J ver.20.0  

%  
75  

Grade Grade 3  
   

 29 38.7  11 14.7  
 20 26.7  11 14.7  

 18 24.0   9 12.0  
 16 21.3  5 6.7  

   
 27 36.0  2 2.7  

   
 18 24.0  14 18.7  

 17 22.7  0 
   
 22 29.3  15 20.0  

 

58/75 77.3% 3 CRS 47

62.7% FN 15 20.0% 8 10.7% 7 9.3%

5 6.7% 3 4.0% CRS 47

FN 13 8 4 3 2

 

 

9.2. C2201  

99/111 89.2%

Grade 20% 62  

62 20%  
 

 
MedDRA/J ver.20.1  

%  
111  

Grade Grade 3  
 111 100  99 89.2  

   
 53 47.7  43 38.7  

   
 35 31.5  1 0.9  
 32 28.8  1 0.9  

   
 39 35.1  6 5.4  
 28 25.2  7 6.3  

   
CRS 64 57.7  24 21.6  

   
  38 34.2  37 33.3  
 37 33.3  31 27.9  
 37 33.3  34 30.6  

   
 25 22.5  9 8.1  

   
 25 22.5  1 0.9  

   
 29 26.1  10 9.0  
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72/111 64.9% 3 CRS 30

27.0% FN 9 8.1% 8 7.2% 4 3.6%

3 2.7% CRS 30 FN 6 4

2 1

 

 

9.3. B2205J  

28/29 96.6%

Grade 20% 63  
 

63 20%  
 

 
MedDRA/J ver.19.0  

%  
29  

 Grade Grade 3  
 29 100  24 82.8  

   
 11 37.9   7 24.1  

FN 10 34.5  10 34.5  
  7 24.1   7 24.1  
  6 20.7   6 20.7  

   
  8 27.6  2 6.9  

   
 15 51.7  2 6.9  
 13 44.8   5 17.2  
 11 37.9  1 3.4  
  9 31.0  1 3.4  

   
 13 44.8   3 10.3  
  9 31.0  1 3.4  
  7 24.1  0 

   
CRS 26 89.7  11 37.9  

γ  13 44.8  1 3.4  
   

ALT  11 37.9   7 24.1  
AST  11 37.9   7 24.1  

 10 34.5   8 27.6  
  9 31.0   6 20.7  

  8 27.6  2 6.9  
  8 27.6   7 24.1  

  8 27.6  1 3.4  
  7 24.1  1 3.4  
   

 13 44.8  10 34.5  
 11 37.9   4 13.8  
  6 20.7  0 

   
  8 27.6  0 

   
  7 24.1  0 

  7 24.1   3 10.3  
  7 24.1   6 20.7  
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MedDRA/J ver.19.0  

%  
29  

 Grade Grade 3  
   
 10 34.5   9 31.0  
  6 20.7  1 3.4  

 

23/29 79.3% 3 CRS 

20 69.0% FN 10 34.5% 4 13.8% CRS 20 FN 9

4  

 

9.4 B2102J  

CLL ALL

CLL ALL 13/14 92.9% 6/6 100%

Grade 40% 64  
 

64 40%  

 
 

MedDRA/J ver.18.0  

CLL 
%  

14  

ALL 
%  

6  
Grade Grade 3  Grade Grade 3  

 14 100  13 92.9  6 100  6 100  
     

  7 50.0   7 50.0  3 50.0  3 50.0  
  6 42.9   5 35.7  4 66.7  4 66.7  

  6 42.9   5 35.7  2 33.3  2 33.3  
     

  8 57.1  0 1 16.7  0 
  7 50.0  0 4 66.7  0 

     
 11 78.6    2 14.3  2 33.3  0 
 10 71.4   1 7.1  2 33.3  0 
  8 57.1  0 1 16.7  0 

  7 50.0  0 2 33.3  0 
     

CRS  8 57.1   6 42.9  6 100  5 83.3  
     

  8 57.1  0 1 16.7  0 
  8 57.1   7 50.0  2 33.3  2 33.3  

  6 42.9  0 1 16.7  1 16.7  
  6 42.9   2 14.3  1 16.7  0 

  3 21.4  1 7.1  3 50.0  3 50.0  
     
  7 50.0  0 3 50.0  0 

  6 42.9  0 0 0 
     
  6 42.9  0 0 0 

     
  6 42.9  1 7.1  0 0 

 

CLL ALL 12/14 85.7% 6/6 100%

3 CLL CRS 6 42.9% 4 28.6%
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FN 3 21.4% ALL CRS 5 83.3% CLL CRS 6

4 FN 2 ALL CRS 5  

 

9.5. / a B2101J  

Grade 30% 65  
 

65 30%  
 

 
MedDRA/J ver.19.1  

%  
56  

Grade Grade 3  
 56 100  54 96.4  

   
 46 82.1  38 67.9  

FN 44 78.6  44 78.6  
   

 26 46.4  1 1.8  
   

 44 78.6  4 7.1  
 42 75.0   8 14.3  
 32 57.1  1 1.8  
 18 32.1  2 3.6  

   
 27 48.2   7 12.5  
 25 44.6  0 
 22 39.3  0 
 20 35.7  1 1.8  

   
CRS 50 89.3  26 46.4  

γ  37 66.1  0 
   

 53 94.6  35 62.5  
 52 92.9  17 30.4  

 51 91.1  39 69.6  
 49 87.5  27 48.2  

AST  42 75.0  16 28.6  
ALT  40 71.4  17 30.4  

 20 35.7  1 1.8  
 19 33.9  5 8.9  

   
 39 69.6  20 35.7  

 19 33.9  0 
   

 42 75.0   7 12.5  
   

 31 55.4  0 
   
 29 51.8  18 32.1  

 

50/56 89.3% 5 CRS 

46 82.1% FN 40 71.4% 22 39.3% 15 26.8% 13 23.2%

10 17.9% 8 14.3% 5 8.9%

CRS 46 FN 40 21 15 11

10 7 5  
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9.6 A2201  

Grade 30% 66

 
 

66 30%  

 
 

 
MedDRA/J ver.18.0  

%  
 

1 107 5 107  
17  

 
1 108 5 108  

11  
Grade Grade 3  Grade Grade 3  

 17 100  16 94.1  11 100  11 100  
     

 7 41.2  6 35.3  5 45.5  2 18.2  
     

 7 41.2  0 1 9.1  0 
 7 41.2  0 3 27.3  0 

     
 8 47.1  0 4 36.4  0 
 6 35.3  0 5 45.5  1 9.1  

     
CRS 6 35.3  1 5.9  4 36.4   3 27.3  

     
CD4  11 64.7  11 64.7  4 36.4   4 36.4  

 9 52.9   7 64.7  5 45.5   3 27.3  
 6 35.3   6 35.3  2 18.2   2 18.2  

 4 23.5   4 23.5  4 36.4   4 36.4  
     

 0 0 4 36.4  1 9.1  

 

11/17 64.7% 11/11 100%

3 CRS 6 35.3% 5

29.4% FN 4 23.5% CRS 4 36.4% FN 3 27.3%

CRS 6 5 FN 4 CRS 4 FN 

3  

 

10.  

10.1.  

 

 

10.2. GCP  

CTD 5.3.5.2-1 CTD 5.3.5.2-4 GCP
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11. 1  

CD19 B-ALL 2

CD19 DLBCL 2

B-

ALL DLBCL
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2  
 

31 2 1  

 

 
  

  

  

 30 4 23  

 

 

 

 

1.  

20 12 25 20 8  

 

1.1  

1 7.R.2 AYA B-ALL

7.R.3 DLBCL

AYA B-ALL DLBCL

LD  

 AYA B-ALL B2202

IRC

 

 DLBCL C2201

IRC

 

 B2202 B2205J C2201

1,000/μL LD

 

 

 

 LD LD

LD
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B2202 B2205J C2201 LD

 

B2202 B2205J LD 5

CR 3 60.0% CRi 95%CI % 60.0 14.7, 

94.7 LD 5 8

CRS TLS FN
39 69 70 LD

 
 

69 B2202 B2205J  

 %  
5  

  5 100  
Grade 3   5 100  

  1 20.0  
  5 100  

 
70 B2202 B2205J  

 
%  

5  
Grade Grade 3 4 

CRS 5 100  4 80.0  
TLS 1 20.0  1 20.0  
FN 1 20.0  1 20.0  

 4 80.0  2 40.0  
 2 40.0  0 
 1 20.0  0 

 

C2201 LD 7

CR 2 28.6% PR 95%CI % 28.6

3.7, 71.0 C2201 LD 8

8

CRS TLS FN 39 71 72

 
 

71 C2201  

 %  
8  

 8 100  
Grade 3  7 87.5  

 0 
 5 62.5  

 
 
 
 
 

                                                        
39  28  
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72 C2201  

 
%  

8  
Grade Grade 3 4 

CRS 5 62.5  3 37.5  
TLS 1 12.5  1 12.5  
FN 1 12.5  1 12.5  

 4 50.0  2 25.0  
 2 25.0  2 25.0  
 5 62.5  4 50.0  

 

 

LD LD

LD

 

 

1.2  

1 7.R.4 

CRS γ TLS

 

B-ALL DLBCL

 

 

 

 

1.3  

1 7.R.5 AYA B-ALL

7.R.7 DLBCL

B-ALL DLBCL

73

 
 

73  
   

B-ALL 

CD19 B
2

 

 25  
 

CD19
 

 

 

DLBCL 
CD19

B 2
 

CD19
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 2

 

 

 

74  
 

74  
   

B-ALL 

CD19 B

 
 2

 
 1

 
 

 

 25  
 

CD19
 

 

 

DLBCL 

CD19
B

 
 2

1

 
 

2
1

 

 
CD19

 
 

 

 

 

 

1.4  

1 7.R.6 AYA B-ALL

7.R.8 DLBCL
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1

 

 

 

 

B2202 C2201 LD

T

LD

B2202 C2201  

 

 

 

 

 

1.  

T  

2.  

 

3.  

 

 

 

4.  

 

5.  

1 1,000/μL 2

 

1 CD19 B

 

1 500 mg/m2 1 1 2

30 mg/m2 1 1 4  

2 Grade 4

500 mg/m2 1 1 2

150 mg/m2 1 1 3
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2 CD19 B

 

1 250 mg/m2 1 1 3

25 mg/m2 1 1 3  

2 Grade 4

90 mg/m2 1 1 2

 

Grade CTCAE v4.03  

6.  

 

1 CD19 B  

25  

 50 kg CAR T 0.2 106 5.0 106 /kg 

 50 kg CAR T 0.1 108 2.5 108  

2 CD19 B  

CAR T 0.6 108 6.0 108

 

 

1.5  

380 B-ALL 100 DLBCL 280

8  

 

1 8 

 

 

 

 

75

 

 

3 400 B-ALL 130

DLBCL 270  

 

 
 

 CRS CRS

 
 FN  
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1.6.2  

26 11 5 1105 1 1105 2

 

  

 
 

 
293T

 

2.  

10

 

 

 

1. CD19 B

 

 2  

 1  

  

2. CD19 B

 

 2 1

 

 2

1

 

 

 

 

1.  

T  
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2.  

 

3.  

 

 

4.  

 

5.  

1 1,000/μL 2

 

1 CD19 B

 

1 500 mg/m2 1 1 2

30 mg/m2 1 1 4  

2 Grade 4

500 mg/m2 1 1 2

150 mg/m2 1 1 3

 

2 CD19 B

 

1 250 mg/m2 1 1 3

25 mg/m2 1 1 3  

2 Grade 4

90 mg/m2 1 1 2

 

Grade CTCAE v4.03  

6.  

 

1 CD19 B  

25  

 50 kg CAR T 0.2 106 5.0 106 /kg 

 50 kg CAR T 0.1 108 2.5 108  

2 CD19 B  

CAR T 0.6 108 6.0 108
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1. 

 

2. 

 

 

 
 
  







iii 
 

OS Overall survival  
pCQA Potential critical quality attribute  
PD Progressive disease  
Penn University of Pennsylvania  
PI3 Parainfluenza-3 3  
PPV Porcine parvovirus  
PR Partial response  
PVB19 Parvovirus B19 B19 
R-CHOP  

 
RCL Replication competent lentivirus  
R-EPOCH  

 
scFv Single-chain variable fragment  
SD Stable disease  
SIN Self-inactivating  
SV40 Simian Virus 40 40 
TCM  Central memory T cell T  
TE  Effector T cell T  
TEM  Effector memory T cell T  
Th2 T-helper cell 2 T 2 
TKI Tyrosine kinase inhibitor  
TLS Tumor lysis syndrome  
293T   SV40 large T HEK293  
VSV-G  G  
Vero    
WCB Working cell bank  
WUPyV WU polyomavirus WU  

    
   

 
Cyclophosphamide hydrate  

   
 Tocilizumab (genetical 

recombination) 
 

 Fludarabine phosphate  

 
Bendamustine hydrochloride  

   
 
 




