
 

29 5 22  

 

 

 

 

 

 

 

40 mg 

 

 

28 10 31  

1 40 mg 41.49 mg

 

4  

29 1 17 0117 2  

 

 

 

 

 

 

 

 

 

 

 

1 1 160 mg 3 1

1  

 

 



1

 

29 4 12  

 

 

 

  40 mg 

   

   

  28 10 31  

 1 40 mg 41.49 mg

 

 

 

 

 1 1 160 mg 3

1 1
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AFP alpha-fetoprotein -  
ALP alkaline phosphatase  
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ALT alanine aminotransferase 
AST aspartate aminotransferase 

 
BCRP breast cancer resistance protein  
BMI body mass index  
BRAF v-raf murine sarcoma viral oncogene 

homolog B1 
v-raf

B1 
Cavg average plasma concentration  
CI confidence interval  
CR complete response  
CrCL creatinine clearance  
ECOG Eastern Cooperative Oncology Group  
eGFR estimated glomerular filtration rate  
FGFR fibroblast growth factor receptor  
GGT -glutamyltransferase -  
GIST gastrointestinal stromal tumor  
IDMC independent data monitoring committee  
ITT intention-to-treat  
KIT   
MedDRA Medical Dictionary for Regulatory 

Activities 
ICH  

NCCN  National Comprehensive Cancer 
Network Clinical Practice Guidelines in 
Oncology, Hepatobiliary Cancers 

 

NCI-ODWG National Cancer Institute Organ 
Dysfunction Working Group 

 

NCI-PDQ National Cancer Institute Physician Data 
Query 

 

OS overall survival  
PDGFR platelet-derived growth factor receptor  
P-gp P-glycoprotein P-  
PK pharmacokinetics  
PPK population pharmacokinetics  
PR partial response  
PS performance status  
PT preferred term  
QD quaque die 1 1  
RECIST Response Evaluation Criteria in Solid 

Tumors 
 

RET rearranged during transfection  
SOC system organ class  
TIE2   
TTP time to progression  
VEGFR vascular endothelial growth factor 

receptor 
 

  
   

 
  2013
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1.

1.1

Bayer HealthCare VEGFR TIE2 PDGFR FGFR KIT RET

BRAF

 

2013 3 2013 8

 

 

1.2  

Bayer HealthCare

14596 2009

9

15982 2013 5  

EU 14596 15982 2016 10

11  

2017 2

 

 

15982 201  

15982

 

 

2.

 

3.

 

 

4.

 

 

5.

 

6.
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6.1

M-2 N- M-5

N- PK 1

PK  

 

6.1.1

6.1.1.1 CTD 5.3.3.4.2 16674 2014 4

2015 4 27  

42 PK 30 P-gp

BCRP PK

7 15 2 0.5 mg 5 

mg 1 21 160 mg QD  

Cmax AUC24h

90%CI 1.12 0.963, 1.31 1.05 0.968, 1.15

Cmax AUC24h

90%CI 4.55 3.45, 6.01 3.82 3.18, 4.60  

P-gp BCRP

BCRP

 

 

6.1.1.2 CTD 5.3.3.4.1 16675 2013 12 2014 4

 

27 PK 27 M-2 M-5 PK

1

160 mg 2 4 1,000 

mg 1 3 160 mg 1 2

14  

M-2 M-5 Cmax

AUCinf 90%CI 0.962 0.836, 1.11 0.943 0.857, 1.04 0.184

0.153, 0.222 0.237 0.198, 0.283 0.196 0.166, 0.230 0.141 0.112, 0.177

 

 

M-2 M-5 M-2 25 3 4

40 mg M-2 M-5

M-2 M-2

                                                        
1  
2 28 1 1 15 16 PK

2 15 PK  
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40 mg M-2 M-5

0.39 0.58 0.185 0.190 0.05% 25 3 4

40 mg M-2 M-5

 

 

6.1.2 PK CTD 

5.3.3.3.1 16653 2013 6 2015 7  

11650

M-2 M-5 PK 25 3 4

40 mg

M-2 M-5 PK  

24 18 6 PK

M-2 M-5 PK

1 160 mg

2 160 mg QD 3 1
3 M-2 M-5 1 1 2

5  

2 21

Cmax AUClast

M-2 M-5 Cmax AUClast

 

M-2 M-5 PK

 
 

                                                        
3 28 1 1 PK

2 PK  



8 
 

1 M-2 M-5 PK

 *1 
 
 

n Cmax 

mg/L  
tmax*2 

h  
AUClast 

mg h/L  
t1/2 
h  

1
1

 18 2.45 47.0 4.03 1.00, 24.0 67.2 45.5  28.7 23.0 *3

M-2 18 1.01 66.7 4.03 1.00, 24.0 27.8 80.4  26.2 25.7 *4

M-5 18 0.0877 125 47.8 6.00, 96.1 5.25 145   
 6 2.00 69.7 3.04 1.00, 23.8 76.6 50.3  27.9 32.0 *5

M-2 6 0.525 69.6 6.04 1.98, 23.8 19.0 58.7  25.5 24.0 *6

M-5 6 0.0341 67.0 48.9 24.1, 95.8 2.34 79.8   

2
21

 13 3.52 54.9 3.97 0, 23.8 133 55.1   
M-2 13 3.52 58.8 4.12 0, 23.9 136 64.9   
M-5 13 3.25 133 0 0, 24.0  183 128   

 4 2.87 62.2 4.25 0, 10.0 111 54.8   
M-2 4 2.29 257 4.00 0, 10.0 92.3 280   
M-5 4 2.23 659 0 0, 8.00  134 459   

% *1 CrCL 60 mL/min 15 mL/min
29 mL/min *2 *3 n 6 *4 n 13 *5 n 3 *6 n 4 

 

6.1.3 PPK

13172 11650 11651 12434 12435

12437 14656 14814 14996 15524 11726

14596 14387 25 3 4

40 mg 14874 25 7 9

40 mg 14 M-2 M-5 PK 902

27,194 NONMEM Version 7.2.0

PPK 15808

15982 PK 339 3,210

PPK PK 1 2-

M-2 PK M-2 2- M-

5 PK M-2 M-5 2-

 

160 mg QD 3 M-2 M-

5 Cavg BMI

eGFR ALT AST ALP 4

M-2 M-5 Cavg

BMI

ALT

M-2 M-5 Cavg

M-2 M-5 Cavg 84.1 180%

PK

 

 

6.1.4  

                                                        
4 NCI-ODWG  
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6.1.4.1  

15982 5 1

Cavg OS TTP Cox 1

Cavg OS TTP  

 

6.1.4.2  

15982

M-2 M-5 5 1 2 Cavg

3

M-2 M-5 1 2 Cavg

 

 

6.R

M-2 M-5 PK

 

7.

2 1

1 2 2 3

1 4  
 

                                                        
5  PPK 6.1.3  
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2
 
 

 
     

 
 15982  

 

573
379
194

4 1 160
mg QD 3

1  

 14596  
 

56 
4 1 160 mg 

QD 3 1
 

  

16674   
42 
 23
 19

7 15
0.5 mg

5 mg
1 21 160 mg QD

 

PK 

16675   27 

1  
160 mg  

2  
4

1,000 mg 1 3
160 mg

PK 

16653  
 

24 

1  
160 mg  

2  
160 mg QD 3
1  

PK 

15808  
 

204
136
 68

4 1 160
mg QD 3

1  

 

 

7.3 

PK 6.1  

 

7.1

7.1.1  

7.1.1.1 CTD 5.3.5.1.1 15982 2013 5 2016 2
6 560

21 152  

4 1 160 mg QD 3

1  

573 379 194 ITT

ITT 6 5

1 567 374 193

 

OS 2 1 111

                                                        
6  Child-Pugh

A  
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Lan-DeMets O’Brien-Fleming 2

259

O’Brien-Fleming

259

2

 

133 2014 11 16

CI

1.108 IDMC  

2016 2 29 OS

Kaplan-Meier 3 1

 
 

3 OS ITT 2016 2 29
  

 379 194 
%  233 61.5  140 72.2  

95%CI  10.6 9.1, 12.1  7.8 6.3, 8.8  
95%CI *1 0.627 0.500, 0.785  

p *2 0.0001 
*1 ECOG PS 0 1 AFP 400 ng/mL 400 ng/mL

Cox *2 ECOG PS 0 1
AFP 400 ng/mL 400 ng/mL
log-rank 0.025 
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1 OS Kaplan-Meier ITT 2016 2 29

 

30 50/374 13.4%

38/193 19.7% 7 11

17

2

1 9 5

2

1

1 2

 

 

7.1.2

7.1.2.1 CTD 5.3.5.2.1 14596 2009 9 2013 3

36

13  

4 1 160 mg QD 3 1

 

56 36

 

30 8/36 22.2%

4 1
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1  

 

7.2

7.2.1

6.1

3 30 16674 4/42

9.5% 1

 

7.2.1.1 CTD 5.3.3.4.2 16674 2014 4 2015

4 27

7.2.1.2 CTD 5.3.3.4.1 16675 2013 12 2014 4

7.2.1.3 CTD 5.3.3.3.1 16653 2013 6 2015 7

7.2.2  

7.2.2.1 CTD 5.3.5.4.1 15808 2012 4 2013 11

200

25

 

4 1 160 mg QD 3

1  

204 136 68

 

30 12/136 8.8%

7/68 10.3% 8 6

1

1  

 

7.R  

7.R.1

15982

19 9 28 0928010

24 9 5 15982
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7.R.2

 

 

7.R.2.1

15982

 

15982 15982

 

15982 OS  

 

 

15982  

15982 OS 7.1.1.1

15982  

 

7.R.2.2

15982 OS Kaplan-Meier 4

2  
 

4 OS ITT 2016 2 29
   

 30 10 
%  19 63.3  9 90.0  

95%CI  13.3 9.1, 18.8  12.4 2.0, 18.1  
95%CI * 0.90 0.39, 2.08  

* Cox  
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2 OS Kaplan-Meier ITT 2016 2 29

 

15982 RECIST v1.1 CR PR 95%CI

% 6.6 4.3, 9.6 25/379 2.6 0.8, 5.9

5/194 16.7 5.6, 34.7 5/30

0 0/10  

 

 

15982 OS 15982

OS

 

 

7.R.3 7.3

25 3 4 40 mg 25 7 9

40 mg

 

 

7.R.3.1
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15982

 

15982 5  
 

5 15982

 
%  

  
374  193  

 374 100  179 92.7  
Grade 3   298 79.7  113 58.5  

   50 13.4  38 19.7  
  166 44.4  90 46.6  

   93 24.9  37 19.2  
  218 58.3  56 29.0  
  179 47.9  15 7.8  

 

10% Grade

193 51.6% 13 6.7% 156 41.7%

29 15.0% 116 31.0% 27 14.0% 115 30.7% 12 6.2%

73 19.5% 13 6.7% 67 17.9% 3 1.6%

2% Grade 3 55 14.7% 9 4.7%

46 12.3% 1 0.5% 31 8.3% 3 1.6%

25 6.7% 3 1.6% 23 6.1% 7 3.6% 14 3.7%

2 1.0% 12 3.2% 0 10 2.7% 0

2%  

 

GIST

 

15982 4 1 160 mg

QD 3 1

14387 GIST

14874 6

 
 

6 GIST

 

%  
15982  14387  14874  

  GIST 
374  500  132  

 374 100   498 99.6  132 100  
Grade 3   298 79.7   396 79.2  105 79.5  

   50 13.4    67 13.4   8 6.1  
  166 44.4   226 45.2   42 31.8  

  93 24.9    92 18.4  10 7.6  
 218 58.3   314 62.8   83 62.9  
 179 47.9   201 40.2   67 50.8  
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14387 14874 15982 5%

Grade AST 15982 96 25.7% 14387 35 7.0%

14874 12 9.1% 93 24.9% 31 6.2% 11

8.3% 58 15.5% 23 4.6% 4 3.0% 56 15.0%

46 9.2% 7 5.3% ALT 54 14.4% 27 5.4% 9 6.8%

52 13.9% 16 3.2% 5 3.8% 48 12.8% 39 7.8%

8 6.1% GGT 23 6.1% 5 1.0% 1 0.8% 15982

5% Grade 3 AST 43 11.5% 11 2.2%

3 2.3% 28 7.5% 7 1.4% 2 1.5%

15982 5%

 

 

 

15982

 

 

7.R.3.2

 

15982 7  
 

7 15982

 
%  

  
30  344  

 30 100  344 100  
Grade 3   27 90.0  271 78.8  

  2 6.7   48 14.0  
  12 40.0  154 44.8  

   6 20.0   87 25.3  
  26 86.7  192 55.8  
  21 70.0  158 45.9  

 

20% Grade

23 76.7% 170 49.4%

19 63.3% 96 27.9% AST 16 53.3% 80 23.3% 15 50.0%

7 2.0% 14 46.7% 52 15.1% 13 43.3% 60 17.4%

12 40.0% 40 11.6% ALT 10 33.3% 44 12.8%

10 33.3% 26 7.6% 10% Grade 

3 8 26.7% 23 6.7% 7
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23.3% 39 11.3% 7 23.3% 18 5.2% 5 16.7%

5 1.5% 4 13.3% 2 0.6% 10%

 

 

 

 

 

 

 

 

 

7.R.3.3

 

MedDRA SMQ MedDRA ver.19.0

PT  

15982 8
 

8 5% 15982

PT 
MedDRA ver.19.1  

%  
 

374  
 

193  
Grade Grade 3  Grade Grade 3  

 208 55.6  115 30.7   84 43.5   49 25.4  
AST   96 25.7   43 11.5   38 19.7   22 11.4  

  93 24.9  28 7.5   31 16.1  18 9.3  
  58 15.5  18 4.8   31 16.1  12 6.2  

ALT   54 14.4  11 2.9   21 10.9   5 2.6  
  52 13.9   6 1.6  14 7.3   1 0.5  

GGT  23 6.1  13 3.5  13 6.7   6 3.1  
ALP  22 5.9   7 1.9   8 4.1   4 2.1  

 

15982 8 2.1% 3 2

1 9 4.7% 5

1 1

2 41 11.0%

9 7 4

2 AST

1 29 15.0% 9 6
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3 2

1

3 AST 1 3

1  

 

 

GIST Grade Grade 3

7.R.3.1

15982

Grade

 

15982

Grade 3

 

 

7.R.4

 

 

 

 

7.R.2 7.R.3 

 

 

 

 

 

7.R.4.1  

NCCN v.1.2017

NCI-PDQ 2017

1 31
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Child-Pugh A

 

 

15982 15982

15982

 

 

 

 

15982 Child-Pugh A

7.1.1.1 Child-Pugh A

 

15982 Child-Pugh A Child-

Pugh B 4 4

15982 Child-Pugh B Child-

Pugh B  

 

 

15982

 

15982

Child-Pugh A
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7.R.5

1 1 160 mg 3

1 1

 

 

 

 

 

7.R.2 7.R.3 

 

 

7.R.5.1

 

25 3 4 40 mg

15982 4 1 160 mg QD 3

1 15982

 

15982

15982

 

 

 

 

7.R.6

 

 

15982

Grade 3

 

15982
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150  

15982 15.6

15982 128

2  

 

 

7.R.3.1 7.R.3.3 

 

GIST 1,268

 

7.3

7.1 

7.2  

 

7.3.1 15982

374/374 100% 179/193 92.7%

347/374 92.8% 101/193 52.3%

10% 9  
 

9 10%

SOC 
PT 
MedDRA ver.19.1  

%  
 

374  
 

193  
Grade Grade 3 Grade Grade 3

 374 100  298 79.7  179 92.7  113 58.5  
     

  51 13.6  15 4.0   21 10.9  11 5.7  
     

  80 21.4  10 2.7   30 15.5   5 2.6  
  48 12.8   3 0.8  17 8.8   2 1.0  

  58 15.5  18 4.8   31 16.1  12 6.2  
  65 17.4   1 0.3   21 10.9   1 0.5  
 156 41.7  12 3.2   29 15.0  0 
  67 17.9   2 0.5   26 13.5  0 
  47 12.6   3 0.8  13 6.7   1 0.5  

     
  57 15.2  14 3.7  18 9.3   2 1.0  

 108 28.9  23 6.1   48 24.9   7 3.6  
  44 11.8   38 10.2   27 14.0   25 13.0  

  56 15.0  0  26 13.5  0 
  73 19.5  0 13 6.7  0 
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SOC 
PT 
MedDRA ver.19.1  

%  
 

374  
 

193  
Grade Grade 3 Grade Grade 3

     
ALT   54 14.4  11 2.9   21 10.9   5 2.6  
AST   96 25.7   43 11.5   38 19.7   22 11.4  

  93 24.9  28 7.5   31 16.1  18 9.3  
  52 13.9   7 1.9   8 4.1  0 

     
 116 31.0  10 2.7   27 14.0   3 1.6  

  52 13.9   6 1.6  14 7.3   1 0.5  
     

  45 12.0   8 2.1  17 8.8   2 1.0  
  38 10.2  0  4 2.1  0 

     
  41 11.0   1 0.3  13 6.7  0 

  67 17.9  0  3 1.6  0 
     

 193 51.6  46 12.3  13 6.7   1 0.5  
     
 115 30.7  55 14.7  12 6.2   9 4.7  

 

166/374 44.4% 90/193 46.6%

39 10.4% 9 2.4%

7 1.9% 6 1.6% 5 1.3%

4 1.1%

3 0.8%

2 0.5%

AST

1 0.3%

24 12.4% 9 4.7% 6 3.1% 4 2.1%

3 1.6%

2 1.0%
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1 0.5% 5

3 2

AST

1 3

1  

93/374 24.9% 37/193 19.2%

14 3.7%

AST 9 2.4% 8 2.1% 7 1.9%

6 1.6% 5 1.3% 4 1.1% ALT 3

0.8% 2 0.5%

1 0.3% 7 3.6%

4 2.1% AST 3 1.6%

2 1.0%

GGT

1 0.5%

7 AST 6 3

2

ALT

1

AST 1

 

 

7.3.2 14596

36/36 100% 35/36

97.2% 20% 10  
 

10 20%
SOC 

PT 
MedDRA ver.19.0  

%  
36  

Grade Grade 3  
 36 100  32 88.9  
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SOC 
PT 
MedDRA ver.19.0  

%  
36  

Grade Grade 3  
   

 12 33.3  0 
   

 14 38.9   5 13.9  
 10 27.8  3 8.3  
 13 36.1  0 
 20 55.6  2 5.6  
 15 41.7  0 
  8 22.2  0 

   
11 30.6  3 8.3  
18 50.0   6 16.7  
12 33.3  0 

  
  9 25.0   7 19.4  

  
10 27.8  0 

  
18 50.0  0 

  
 9 25.0  0 

  
 9 25.0  2 5.6  

   
 12 33.3  0 

   
 20 55.6   5 13.9  

   
 13 36.1  1 2.8  

 

22/36 61.1%

2 5.6%

1 2.8%

1 2.8%

 

19/36 52.8%

3 8.3% 2 5.6%

1 2.8% 3

1

 

 

7.3.3 16674

20/22 90.9% 17/17 100%

20/22 90.9%
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17/17 100% 20% 11

 
 

11 20%

SOC 
PT 
MedDRA ver.19.0  

%  
 

22  
 

17  
Grade Grade 3  Grade Grade 3  

 20 90.9  17 77.3  17 100  15 88.2  
     

  5 22.7  1 4.5   8 47.1  0 
 1 4.5  0  4 23.5  1 5.9  

     
 13 59.1  1 4.5  10 58.8   4 23.5  

  3 13.6  0  6 35.3  0 
  7 31.8  0  3 17.6  0 

     
  5 22.7   3 13.6   4 23.5  1 5.9  

     
  6 27.3   3 13.6   6 35.3  0 

 2 9.1  2 9.1   5 29.4   4 23.5  
  3 13.6  0  4 23.5  0 

     
  8 36.4  1 4.5   9 52.9  0 

  3 13.6  2 9.1   4 23.5  1 5.9  
  3 13.6  2 9.1   5 29.4   5 29.4  

     
  5 22.7  1 4.5  1 5.9  0 

     
 1 4.5  0  7 41.2  0 

     
  4 18.2  0  5 29.4  0 

  9 40.9   3 13.6   8 47.1   2 11.8  
     
  9 40.9   5 22.7   8 47.1   6 35.3  

 

10/22 45.5% 8/17 47.1%

2 9.1%

1 4.5%

1 5.9%

1

1  

3/22 13.6%

5/17 29.4%

1 4.5%

1 5.9%

1

1  
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7.3.4 16675

12/27 44.4% 23/26 88.5%

4/27 14.8% 2/26 7.7%

10% 3/27 11.1%

16/26 61.5% 6/26 23.1% 4/26 15.4%

 

 

 

7.3.5 16653

6/6 100%

18/18 100%

6/6 100% 18/18 100%

40% 12  
 

12 40%

SOC 
PT 
MedDRA ver.19.0  

%  
 

6  
 

18  
Grade Grade 3  Grade Grade 3  

 6 100  6 100  18 100  16 88.9  
     

 3 50.0  0  5 27.8  0 
 3 50.0  0  5 27.8  0 
 4 66.7  1 16.7   8 44.4  1 5.6  
 6 100  0 10 55.6  0 
 4 66.7  0  6 33.3  0 

     
 3 50.0  1 16.7  13 72.2   2 11.1  

     
 3 50.0  0 11 61.1   3 16.7  

     
 3 50.0  0  5 27.8  1 5.6  

     
 2 33.3  0 10 55.6  0 

     
 3 50.0  2 33.3  1 5.6  0 

     
 2 33.3  0  8 44.4  0 

     
 3 50.0  2 33.3  10 55.6   2 11.1  

     
 4 66.7  2 33.3   8 44.4   4 22.2  

 

2/6 33.3% 9/18 50.0%

1 16.7% 2

11.1%

1 5.6%

1  
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2/6 33.3% 4/18 22.2%

1 16.7% AST 1

5.6%  

 

7.3.6 15808

136/136 100% 60/68 88.2%

132/136 97.1% 31/68 45.6%

20% 13  
 

13 20%

SOC 
PT 
MedDRA ver.19.0  

%  
 

136  
 

68  
Grade Grade 3  Grade Grade 3

 136 100   97 71.3  60 88.2  30 44.1  
     

  39 28.7   3 2.2  5 7.4  1 1.5  
     

  30 22.1   4 2.9   7 10.3  1 1.5  
     

ALT   44 32.4  11 8.1  12 17.6  1 1.5  
AST   43 31.6  13 9.6  15 22.1  0 

  61 44.9   14 10.3  14 20.6  3 4.4  
     

  39 28.7   1 0.7  0 0 
     

  98 72.1   22 16.2  3 4.4  0 
     
  32 23.5   15 11.0  4 5.9  3 4.4  

 

43/136 31.6% 18/68 26.5%

3 2.2%

2 1.5%

ALT

1 0.7%

2 2.9%

1 1.5%

3 2

ALT 1

1  

19/136 14.0% 4/68 5.9%
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6 4.4%

ALT 2 1.5%

AST

1 0.7% 1 1.5%

4 ALT 2

AST 1

1  

 

8.

8.1

2  

 

8.2 GCP

2

 

9. 1

 

 

 

 

  



30 
 

2

 

29 5 19  

 

 40 mg 

  

  

 28 10 31  

 

1.

20 12 25 20 8

 

 

1.1  

1 7.R.2 
7

15982

 

 

 

 

1.2  

1 7.R.3 

8

 

 

 

                                                        
7  Child-Pugh

A  
8   
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1.3  

1 7.R.4 

15982

Child-Pugh A

 

 

 

 

 

 

1.4  

1 7.R.5 

1 1 160 mg 3 1 1
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1.5  

150 2  

1 7.R.6 

 

 

 

1,268 1

7.R.6

 

 

 

14387 65 46.2% 30

6.2% 4 1,226 36.5% 448

13.9% 170  

Grade Grade 3 14387

29.2% 19 10.8% 7 31.3% 384 11.5% 141

 

 

 

14387

Grade Grade 3

14387
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14

15

14
* 

   
 
 

 
 

 
 

 

 
 

 

  

 
 

*
 

15
  

 
15982  

 

 

 

2.

2.1

 
 
2.2 GCP

CTD 5.3.5.1.1 GCP
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3.

33 3 24  

 

 

 

 

 

1 1 160 mg 3 1

1  

 

 

 

 

 

1

 

2

 

 

 

1  

2  

 

 

 

1.  
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