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CLL
2

1.
1.1

CLL SLL B BCR Nat 

Immunol 2011; 12: 933-40 B CXCR4 CXCR5

B Immunity 2007; 26: 93-104

Celera Genomics B BCR

BTK BTK

481 BTK B

2016 3

2016 12

1.2
CLL/SLL Pharmacyclics

CLL/SLL 1115 2013 3

1115 2015 9 CLL

2016 3 IMBRUVICA is indicated for the treatment of patients with chronic lymphocytic 

leukemia (CLL). PCI-32765CLL3001 1

2015 11 SLL 2016 5 IMBRUVICA is indicated 

for the treatment of adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL).

EU 1115 2015 10

CLL 2016 5 IMBRUVICA as a single agent is indicated for the 

treatment of adult patients with previously untreated chronic lymphocytic leukaemia (CLL).

2018 2 CLL/SLL 75

CLL/SLL 1001

2015 6

1115 1001 CLL/SLL

2014 6 26 339

2.

1 CLL/SLL



CLL
3

3.

4.

in vitro

5.

M21 M34

6.

6.1
PK

6.1.1 CTD 5.3.3.4.1 1005 2016 2 3
20 PK 20 PK

560 

mg QD 1 7 40 mg QD 3 7

Cmax AUClast

90%CI 0.3750 0.2635, 0.5338 0.9249 0.7784, 1.0990

AUClast Cmax

pH



CLL
4

CLL/SLL 420 mg QD 2 MCL 560 mg QD
3 CLL/SLL MCL Cmax

4 CLL/SLL MCL

Cmax ng/mL CLL/SLL 6.64 49.35

49.35 77 77 129 129 702 MCL 7.1 56.85

56.85 99.9 99.9 156 156 598

6.R
PK

7.
1 1 1

2 1 1

1

1001 CLL/SLL 8 420 mg QD
PK

1115 CLL/SLL
273

137
136

420 mg QD
CLB 0.5 mg/kg Q2W

1005 20
560 mg QD 1 7

40 mg QD
3 7

PK

7.3 

PK 6.1

7.1
7.1.1
7.1.1.1 CTD 5.3.5.2.1-1 5.3.5.2.1-2 5.3.5.2.1-3 1001 2015 7

CLL/SLL 4 10 PK

5

420 mg QD

8

2  PCYC-1102-CA PCYC-1112-CA 1115 PCYC-1117-CA PCI-32765CLL3001 PCYC-04753

3  PCYC-1104-CA PCI-32765MCL2001 PCI-32765MCL3001 PCYC-04753
4 20 70



CLL
5

6 6

10 5

33.3% 6

IWCLL Blood 2008; 111: 5446-56 7

2

2

%
8

CR 1 12.5
PR 5 62.5

PR with lymphocytosis 2 25.0
SD 0
PD 0

CR PR 95%CI % 6 75.0 34.9, 96.8

7.1.2
7.1.2.1 CTD 5.3.5.1.1 1115 2013 3 2015 5

CLL/SLL 8 272 CLB

88

420 mg QD

CLB CLB 1 0.5 mg/kg 1 1

Q2W 0.8 mg/kg

24

273 137 CLB 136 GCP

1 4 269 136 CLB 133 ITT

ITT 267 135 CLB

132

IWCLL Blood 2008; 111: 5446-56 IRC

PFS 9 3 1 CLB

5 33.3% 80% 0.05 80%
8 10

6  CLL  1999; 40: 1236-44
33.3%

7  SLL IWG J Clin Oncol 2007; 25: 579-86 SLL

8 FCR 17p 65 65 70
70 mL/min 10  /μL 10 g/dL

ECOG PS 1 2

9 12 81
15



CLL
6

3 PFS ITT IRC
CLB

136 133
% 15 11.0 64 48.1

95%CI NE NE, NE 18.92 14.1, 22.0
95%CI *1 0.161 0.091, 0.283

p *2 0.0001
*1 ECOG PS 0-1 2 Rai Cox
*2 log-rank Cox 0.05

1 PFS Kaplan-Meier ITT IRC

30 2/135 1.5%

CLB 1/132 0.8% 2 CLB 1

7.2
7.2.1

6.1.1

30

7.2.1.1 CTD 5.3.3.4.1 1005 2016 2 3

CLB

CLB

Subjects at risk
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7

7.R
7.R.1

CLL/SLL 1115

CLL/SLL

1001

7.R.2
CLL/SLL

7.R.2.1
1115

1115 2013 NCCN v.1.2013 1115

CLB 1115 CLB

7.R.2.2
1115

CLL/SLL PFS

1115 PFS

SLL

Blood 2008; 111: 5446-56 IWG

IWCLL 10 IWCLL IWG

CLL SLL IWCLL

CLL/SLL

OS

PFS

1115 IRC

PFS OS

10 IWCLL 2 2 PR PR
IWG 1 PR IWCLL

IWG IWCLL CT
IWG CT PET



CLL
8

1115 SLL

7.R.2.3
1115 IRC PFS CLB

7.1.2.1 1115

IRC OS IRC

EFS MRD

FACIT-Fatigue

PFS 4

4 PFS ITT
CLB

136 133
% 9 6.6 70 52.6

95%CI NE NE, NE 15.0 10.2, 18.9
95%CI *1 0.086 0.043, 0.172

p *2 0.0001
*1 ECOG PS 0-1 2 Rai Cox
*2 log-rank Cox

OS Kaplan-Meier 5 2

OS

5 OS ITT
CLB

136 133
% 3 2.2 17 12.8

95%CI NE NE, NE NE NE, NE
95%CI *1 0.163 0.048, 0.558

p *2 0.0010
*1 Cox *2 log-rank 0.05
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2 OS Kaplan-Meier ITT

1115 IRC PFS CLB

OS CLB

1115

7.R.2.4

1001 6

6

33.3% 10

IWCLL 11 95%CI

7.1.1.1

1115 ITT IWCLL IRC 12

CLB 82.4% 112/136 35.3% 47/133

1001 1001

95%CI

1001

11 CR PR
12 CR CRi nPR PR

CLB

CLB

Subjects at risk
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10

1115

7.R.3 7.3 

CLL/SLL

13 Stevens-Johnson

27 8 18

140 mg 28 2 18 2 140 mg 28

10 18 140 mg

CLL/SLL

7.R.3.1

1115 1001 6

6 1115 1001
%

1115
1001

CLB
135 132 8

133 98.5 124 93.9 8 100
Grade 3 89 65.9 68 51.5 3 37.5

3 2.2 4 3.0 0
55 40.7 33 25.0 3 37.5
14 10.4 30 22.7 0
65 48.1 58 43.9 4 50.0
13 9.6 25 18.9 1 12.5

1115 15% 7

13



 
CLL  

11 

7 15% 1115  

SOC 
PT 
MedDRA/J ver.17.1  

%  
 CLB  

135  132  
Grade Grade 3  Grade Grade 3  

 133 98.5  89 65.9  124 93.9  68 51.5  
     

  57 42.2  5 3.7   22 16.7  0 
  30 22.2  1 0.7   52 39.4  1 0.8  
  21 15.6  1 0.7   21 15.9  0 

     
  23 17.0  3 2.2   23 17.4  2 1.5  

     
  41 30.4  1 0.7   50 37.9  7 5.3  

  25 18.5  2 1.5  12 9.1  0 
  23 17.0  0  19 14.4  2 1.5  
     

  23 17.0  0  6 4.5  0 
     

  22 16.3  2 1.5   9 6.8  1 0.8  
     

  30 22.2  0  20 15.2  0 
     

  25 18.5  8 5.9   27 20.5  11 8.3  
  21 15.6  14 10.4   30 22.7   24 18.2  

 

1115 2 5 3.7%

3 2.2%

2

1.5% 2

1 1115 2

2 1.5%

2  

1115 CLB 10%

57 42.2% CLB 22 16.7% 23 17.0% 6 4.5%

19 14.1% 0 CLB 2%

Grade 3 6 4.4% 0 5 3.7% 0 5

3.7% 2 1.5% 4 3.0% 1 0.8% 4 3.0% 1

0.8% 4 3.0% 0 3 2.2% 0 CLB

2% 5 3.7% 0

5 3.7% 2 1.5% 3 2.2% 0 CLB

2% 4 3.0%

0 4 3.0% 0 3 2.2% 0 CLB

2%  

 

1001 1115
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1115 1001 30%

6 75.0% 7 5.2%

4 50.0% 1 0.7% 3 37.5% 10 7.4%

20% Grade 3

2 25.0% 2 1.5% 2 25.0% 0

20% 2 25.0% 3 2.2%

20%

Grade Grade

Grade 3 1001 1115

100% 47.4% 87.5% 57.0%

25.0% 28.1%

1115 CLB

CLL/SLL

CLL/SLL

2017 12 20

7.R.3.2

MedDRA SMQ MedDRA/J ver.20.0

21 14

1,981 15 0.8% 8 3

2 1

2 1

1

14  PCI-32765-JPN-101 PCI-32765CLL3002 PCI-32765LYM1003 PCI-32765MCL2002 PCI-
32765CLL3001 PCI-32765DBL1002 PCI-32765FLR2002 PCI-32765MCL2001 PCI-32765MCL3001

PCYC-04753 PCYC-1102-CA PCYC-1104-CA PCYC-1106-CA PCYC-1108-CA
PCYC-1109-CA PCYC-1112-CA 1115 PCYC-1117-CA PCYC-1118E PCYC-1121-CA

PCYC-1129-CA
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120 100 42

25 14 12 8 4

3 93 37 24

14 12 7 4

3 8

5 2 1 5 3

2

2 45/102 44.1%

2/5 40%

7.R.4

7.R.2 7.R.3

1115 CLB

7.R.4.1

CLL/SLL
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NCCN v.2.2018 17p TP53 CLL/SLL

65

65 Category 115 65

Category 2A16 17p TP53 CLL/SLL

Category 2A16

ESMO Ann Oncol 2015; 26 Suppl 5: v78-84 eUpdate 2017 6 27

17p TP53 CLL/SLL

17p TP53 CLL/SLL

NCI-PDQ 2018 2 7 CLL/SLL 17p

Williams Hematology, 9th edition The McGraw-Hill Education. 2016, USA CLL

17p CLL

DeVita, Hellman, and Rosenberg’s Cancer: Principles & Practice of Oncology 10th edition Wolters Kluwer. 

2014, USA 65 CLL/SLL b

71% 22/31 Grade 2

Lancet Oncol 2014; 15: 48-58

CLL/SLL

17p CLL/SLL

1115 7.R.2 7.R.3

1115 CLL/SLL

17p CLL/SLL

17p 17p TP53

CLL/SLL N Engl J Med 2014; 371: 213-23 Lancet 

Oncol 2016; 17: 1409-18 CLL/SLL

CLL CLB OS

Lancet 2007; 370: 230-9 1115 CLB

OS 7.R.2.3

CLL/SLL

15 NCCN
16 NCCN



CLL
15

1115 CLB CLL/SLL 1115

1115

CLB CLL/SLL

CLL/SLL 1001

CLL/SLL 17p

1115 CLB 1115

17p CLL/SLL

7.R.4.2
CLL SLL

1115 IRC PFS 8 SLL

PFS SLL

SLL

8 PFS ITT IRC
CLL SLL

CLB CLB
123 126 13 7

% 12 9.8 63 50.0 3 23.1 1 14.3
95%CI NE NE, NE 17.7 12.1, 20.7 NE 14.8, NE NE 2.6, NE

95%CI *1 0.127 0.068, 0.236 1.624 0.169, 15.62
p *2 0.0001 0.6715

*1 Cox *2 log-rank

1115 CLL SLL 9

SLL CLL

SLL

SLL



CLL
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CLL SLL

9 CLL SLL 1115
%

CLB
CLL SLL CLL SLL

122 13 125 7
121 99.2 12 92.3 118 94.4 6 85.7

Grade 3 80 65.6 9 69.2 64 51.2 4 57.1
1 0.8 2 15.4 4 3.2 0

47 38.5 8 61.5 31 24.8 2 28.6
12 9.8 2 15.4 30 24.0 0
60 49.2 5 38.5 56 44.8 2 28.6
12 9.8 1 7.7 24 19.2 1 14.3

1115 SLL SLL

SLL CLL

SLL

1115 7.R.2 7.R.3

SLL CLL NCCN

v.2.2018

CLL/SLL SLL

27 8 18 140 

mg

7.R.5
420 mg 1 1

30 3 20

PCI-32765LYM1003

140 mg 1 1

7.R.2 7.R.3
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420 mg 1 1

Grade 3 Grade 1

1 1 1 420 mg
2 1 1 280 mg
3 1 1 140 mg
4

140 mg 1 1

7.R.5.1

CLL/SLL

420 mg QD 27 8 18

140 mg 1115 1001 1115

1001 CLL/SLL

7.R.5.2
CLL/SLL

1115 1001

1115

1001 Grade 4

CLL/SLL

Grade 3

27 8 18 140 mg
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18 

CLL/SLL CLL/SLL

 

 

 

 

7.R.5.3  
CLL/SLL

 

 

 

 

7.R.6  

CLL/SLL

 

 1115 1001

7.R.3  

 CLL/SLL MCL

 

 

 

CLL/SLL

 

 

7.3  

7.1 

7.2  

 
7.3.1 1001  

8/8 100% 8/8 100.0%

20% 10  

 

 

 

 

 
 



 
CLL  

19 

10 20%  

SOC 
PT 

MedDRA/J ver.19.0  

%  
8  

Grade Grade 3  
 8 100  3 37.5  

   
  3 37.5  0 
  2 25.0  0 
  2 25.0  0 

  2 25.0  0 
  

 3 37.5  0 
 2 25.0  1 12.5  
 2 25.0  2 25.0  
 2 25.0  1 12.5  
 2 25.0  0 

  
 6 75.0  0 
 4 50.0  0 
 2 25.0  2 25.0  

  
 2 25.0  0 

 
 3 37.5  0 
 2 25.0  0 

  
 2 25.0  0 

  
 2 25.0  0 
 2 25.0  0 

  
  2 25.0  0 

  
 2 25.0  0 

 

3/8 37.5%

1 12.5%

1  

 
 

7.3.2 1115  

133/135 98.5% CLB 124/132 93.9%

114/135 84.4% CLB 101/132 76.5%

20% 11  
 



 
CLL  

20 

11 20%  

SOC 
PT 
MedDRA/J ver.17.1  

%  
 CLB  

135  132  
Grade Grade 3  Grade Grade 3  

 133 98.5  89 65.9  124 93.9  68 51.5  
     

  57 42.2  5 3.7   22 16.7  0 
  30 22.2  1 0.7   52 39.4  1 0.8  
  18 13.3  0  27 20.5  1 0.8  

     
  41 30.4  1 0.7   50 37.9  7 5.3  

     
  30 22.2  0  20 15.2  0 

     
  25 18.5  8 5.9   27 20.5  11 8.3  

  21 15.6  14 10.4   30 22.7   24 18.2  

 

55/135 40.7% CLB 33/132 25.0% 2

5 3.7%

3 2.2%

2 1.5% CLB

5 3.8% 2 1.5%

2

1 CLB 3 1

 

14/135 10.4% CLB 30/132 22.7%

2 2 1.5%

CLB 4 3.0% 2

1.5% 2 CLB 4 3

2 1  

 

7.3.3 1005  

5/20 25.0% 5/20 25.0%

4/20 20.0%

2/20 10.0%

10% 2 10.0%

2 10.0%  

 
 

8.  
8.1  

2  

 



 
CLL  

21 

8.2 GCP  
2  

 

9. 1  
CLL/SLL

CLL/SLL

 

 

 

 
  



CLL
22

2

30 4 26

140 mg 

29 11 21

1.

20 12 25 20 8

1.1
1 7.R.2 CLL/SLL

1115 IWCLL

PFS CLB

1.2
1 7.R.3 

Stevens-Johnson

CLL/SLL

1.3
1 7.R.4 

1115 CLB



 
CLL  

23 

1115 17p

CLL/SLL

 

 

 

 

 

 

 

 

 

1.4  

1 7.R.5 

420 mg 1 1

 

 

 

 Grade 3 Grade 1

 
 

 
  

1  1 1 420 mg 
2  1 1 280 mg 
3  1 1 140 mg 
4   

 

 

 

  

 
140 mg 1 1  

 

 
 



 
CLL  

24 

 

 

1.5  
1 7.R.6 

CLL/SLL

 

 

 

 

12

13

 
 

12  
 

   
  
  
  
  
  
  
  
  
  
  
 CYP3A

 
  

  
 Stevens-

Johnson  

  

 
 CLL/SLL  
 MCL  

 

 
13  

 
   

 CLL/SLL

 
 MCL

 

 CLL/SLL

 
 MCL

 

 
 

 

 
2.  
2.1  



CLL
25

2.2 GCP

CTD 5.3.5.2.1-1 CTD 5.3.5.2.1-2 CTD 5.3.5.2.1-3 GCP

3.

38 3 27

1

2

1

420 mg 1 1

2

560 mg 1 1

1

2



 
CLL  

26 

3  

4  

 

 

 

 

 

1 Grade 3 Grade 1

 
CTCAE Common Terminology Criteria for Adverse Events version 4.0  

 

 

 
 

  
1  1 1 420 mg 1 1 560 mg 
2  1 1 280 mg 1 1 420 mg 
3  1 1 140 mg 1 1 280 mg 
4   

 
2

 

3  

4

140 mg 1 1  

 

 

 



i 
CLL  

 
 

 
   

BCR B cell receptor B  
BTK Bruton’s tyrosine kinase  
CI confidence interval  
CLB Chlorambucil  
CLL chronic lymphocytic leukemia  
CLL/SLL chronic lymphocytic leukemia/small 

lymphocytic lymphoma  
CR complete response  
CRi CR with incomplete blood count recovery 

 
CXCR C-X-C motif chemokine receptor C-X-C

 
CYP cytochrome P450 P450 
ECOG Eastern Cooperative Oncology Group 

 
EFS event-free survival  
ESMO European Society for Medical Oncology  
ESMO  Chronic lymphocytic leukemia:ESMO 

Clinical Practice Guidelines for diagnosis, 
treatment and follow-up 

 

FACIT-Fatigue Functional Assessment of Chronic Illness 
Therapy-Fatigue 

 

FCR  

 
GCP Good Clinical Practice  
ITT intent-to-treat  
IRC Independent review committee  
IWCLL International Workshop on Chronic 

Lymphocytic Leukemia 
CLL  

IWG International Working Group  
MCL mantle cell lymphoma  
MedDRA Medical Dictionary for Regulatory Activities ICH  
MedDRA/J Medical Dictionary for Regulatory Activities 

Japanese version 
ICH  

MRD minimum residual disease  
NCCN National Comprehensive Cancer Network  
NCCN

v.1.2013  
NCCN Clinical Practice Guidelines in 
Oncology, Non-Hodgkin’s Lymphomas 
Version1.2013 

 

NCCN  
v.2.2018  

NCCN Clinical Practice Guidelines in 
Oncology, Chronic Lymphocytic 
Leukemia/Small Lymphocytic Lymphoma 
Version2.2018 

 

NCI-PDQ National Cancer Institute Physician Data 
Query 

 

NE not estimable  



ii
CLL

nPR nodular partial response
OS overall survival
PD progressive disease
PFS progression-free survival
PK pharmacokinetics
PR partial response
PS performance status
PT Preferred term
QD quaque die 1 1
Q2W quaque 2 weeks 2 1
SD stable disease
SLL small lymphocytic lymphoma
SMQ standardized MedDRA query
SOC system organ class
1001 54179060LEU1001
1005 PCI-32765CLL1005
1115 PCYC-1115-CA
17p 17

2013


