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0.43 0.50 100 mg
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1.

1.1

TRK NTRK 1

MAPK TRK

Nat Rev Clin Oncol 2018; 15: 731-47 Cancers 2018: 10; 105

Nerviano Medical Sciences TRK

TRK TRKA TRKB TRKC

1.2

Nerviano Medical Sciences 2012 10 TRK ALK ROS1

ALKA

Ignyta Roche 2015 11 NTRK

STARTRK-2

EU STARTRK-2 2018 12 2019 1

2019 3

STARTRK-2

STARTRK-2

2018 9 NTRK

30 6 2018 12 NTRK

30 422

RO7102122 100 mg 200 mg

100 mg 200 mg

2.

2.1

2.1.1

4 2

1 NTRK1 NTRK2 NTRK3 TRKA TRKB TRKC
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1

UV/VIS IR NMR 1H- 13C-NMR

X

2.1.2

QbD 1

CQA

CPP

1
CQA

2.1.3

IR HPLC X

HPLC GC

HPLC

2.1.4

2

2

4 25 60%RH
LDPE

12

4 40 75%RH 6
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ICH Q1E LDPE

2.2

2.2.1

1 100 200 mg

2.2.2

QbD 3

CQA

CPP

3
CQA

2.2.3

UV HPLC

HPLC HPLC

HPLC

2.2.4

4

4

3 30 65%RH
HDPE

12

3 40 75%RH 6
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ICH Q1E

HDPE 24

2.R

2.R.1

ICH Q1A

5

4 24

5

100 mg  mL  g 
200 mg  mL  g
100 mg  mL  g
200 mg  mL g

4 24

40 75%RH

30 75%RH 3

40 75%RH

4 24
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3.

3.1

3.1.1 CTD 4.2.1.1-1 4.2.1.1-2 4.2.1.1-3

TRKA TRKB TRKC ROS1 ALK M5
33P ATP

M5 IC50 6

6 TRKA TRKB TRKC ROS1 ALK M5
IC50 nmol/L

M5
TRKA 1.7 2.5
TRKB 0.1 0.1
TRKC 0.1 0.2
ROS1 0.2 0.2
ALK 1.6 1.9

n 1

51 33P ATP

IC50 100 nmol/L

7

7
IC50 nmol/L

TRKA 2 1
ROS1 7 3
ALK 19 9
JAK2 38 27
ACK1 68 14

n 6

3.1.2 TRK CTD 4.2.1.1-9 4.2.1.1-14

TPM3-NTRK1 2 CRC KM12 TRKA

PLC-γ AKT ERK1/2 10 nmol/L

TRKA PLC-γ AKT ERK1/2

ETV6-NTRK3 3 AML IMS-M2 M0-91

SCID 3 TRKC PLC-γ ERK1/2 STAT3

120 140 mm3 3 30 mg/kg 4

TRKC PLC-γ ERK1/2 STAT3

3.1.3 ROS1 CTD 4.2.1.1-21

2 TPM3 7 NTRK1 10
3 ETV6 4 NTRK3 15
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ETV6-ROS1 4 pro-B Ba/F3 ROS1

ROS1

3.1.4 CTD 4.2.1.1-7 4.2.1.1-9

KM12

G1

3.1.5 CTD 4.2.1.1-7

KM12 3 7

3.1.6

3.1.6.1 in vitro CTD 4.2.1.1-4 4.2.1.1-8 4.2.1.1-13 4.2.1.1-14 4.2.1.1-21

NTRK ALK

ATP IC50 8

8 NTRK ALK
n IC50 nmol/L

IMS-M2
ETV6-NTRK3 AML

4 0.47 0.11
M0-91 4 0.65 0.09

CUTO-3 MPRIP-NTRK1*1 NSCLC 1 1.255
KM12 TPM3-NTRK1 CRC 7 17 4

SU-DHL-1

NPM1-ALK*2 ALCL

1 20
KARPAS-299 54 31 17

SUP-M2 5 41 20
SR-786 43 81 33

NCI-H2228 EML4-ALK*3 NSCLC 6 68 30
n 1 *1 MPRIP 22 NTRK1 12 *2

NPM1 4 ALK 20 *3 EML4 6 ALK
20

NTRK Ba/F3 ATP

IC50 9

4 ETV6 5 ROS1 34
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9 NTRK Ba/F3
n IC50 nmol/L n IC50 nmol/L

TPM3-NTRK1 3 2.52 0.11 VCL-NTRK2*6 2 6.50 4.28
LMNA-NTRK1*1 2 1.31 1.25 AFAP1-NTRK2*7 2 2.76 2.94

ETV6-NTRK1 2 2.58 2.41 TRIP13-NTRK2*8 2 0.74 0.66
BCAN-NTRK1*2 2 0.49 0.52 ETV6-NTRK2*9 2 4.04 4.19

SQSTM1-NTRK1*3 2 0.83 0.86 ETV6(e5)-NTRK3(e15)*10 2 3.50 5.43
SCYL3-NTRK1*4 4 1.42 0.17 ETV6(e4)-NTRK3(e14)*11 2 0.27 0.47

PLEKHA6-NTRK1*5 4 1.05 0.40
n 2 *1 LMNA 11 NTRK1 11 *2

BCAN 13 NTRK1 11 *3 SQSTM1 3 NTRK1
10 *4 SCYL3 11 NTRK1 12 *5 PLEKHA6

14 NTRK1 10 *6 VCL 16 NTRK2 12
*7 AFAP1 13 NTRK2 12 *8 TRIP13 3 NTRK2

13 *9 ETV6 5 NTRK2 16 *10 ETV6
5 NTRK3 15 *11 ETV6 4 NTRK3 14

ETV6-ROS1 Ba/F3

ATP IC50 n 1

5 180 nmol/L

3.1.6.2 in vivo

3.1.6.2.1 NTRK1 CTD 4.2.1.1-10 4.2.1.1-13

4.2.1.1-17 4.2.1.1-18 4.2.1.1-20 4.2.1.1-25

KM12 10

7 0.3 1.5 3 15 30 mg/kg QD 14

20 5 15 30 mg/kg

1

1 KM12
n 10 * 15 mg/kg 30 mg/kg p 0.05

MPRIP-NTRK1 NSCLC CUTO-3

10 9 0.1 0.3 1 3

10 30 mg/kg QD 39 5

3 10 30 mg/kg 2

5  1% v/v 80 0.5%
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2 CUTO-3
n 10 * 3.0 mg/kg 10 mg/kg 30 mg/kg p 0.05

ETV6-NTRK3 6 CTG-0798

10 100 300 mm3

15 60 mg/kg BID 21
5 p 0.0001

Dunnett

TPM3-NTRK1 7 G002 SCID 10

26 0.1 0.3 1 3 10

30 mg/kg QD 20 5

3 10 30 mg/kg p 0.05

KM12-Luc 8 9

6 10 30 mg/kg QD 28
5

p 0.05

3.1.6.2.2 ROS1 CTD 4.2.1.1-22 4.2.1.1-23

CD74-ROS1 9 NSCLC CTG-0848

8 150 300 mm3

30 60 mg/kg BID 29
5 p 0.001

Newman-Keuls

6 ETV6 5 NTRK3 14
7 TPM3 7 NTRK1 9
8 KM12
9 CD74 6 ROS1 34
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SDC4-ROS1 10 NSCLC LU-01-0414

10 100 200 mm3

1.5 5 mg/kg BID 21 15 45 mg/kg BID 49
5

p 0.05 Dunnett

3.1.6.2.3 NTRK1 CTD 4.2.1.1-15 4.2.1.1-16

IMS-M2 M0-91 SCID

SCID

3.2

3.2.1 CTD 4.2.1.2-2 4.2.1.2-

3 4.2.1.2-4 4.2.1.2-5

89 M5

M5 10 μmol/L 50% α1A α2A

α2C CB2 D1 D2S D3 D5 δ DOP GR sigma2 OX1 H1 H2 kappa KOP M1 M4 M5

μ MOP PPAR-γ 5-HT1B 5-HT2A 5-HT2B 5-HT5A 5-HT6 5-HT7 sst4 L-type

dihydropyridine verapamil sites hERG site 2

COX2

M5 0.0157 

μmol/L11 500

hERG

QT QT

7.R.3.7

3.3

3.3.1 CTD4.2.1.3-1

5 50 100 200 mg/kg 14

Irwin 14 200 mg/kg

7.R.3.3

3.3.2

10 SDC4 2 ROS1 32
11  STARTRK-1 600 mg QD 1 14

Cmax 3.13 μmol/L 6.2.1.1 99.5% 4.2.2
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3.3.2.1 hERG CTD4.2.1.3-2

hERG HEK293 hERG 0.05

0.5 1.5 15 μmol/L

IC50 0.6 μmol/L

3.3.2.2 CTD4.2.1.3-4

4 60 120 mg/kg 7

RR PR QRS QT QTc

3.3.3 CTD4.2.1.3-5

8 50 100 200 mg/kg

3.R

3.R.1

NTRK

Breakpoint cluster region-Abelson BCR-ABL NSCLC ALK ROS1

Nature 2007; 448: 561-6 Nat Med 2012; 

18: 378-81 NTRK NTRK

TRK-T1

Oncogene 2000; 19: 5729-35

Cre ETV6-NTRK3

WAP Cre

Cancer Cell 2007; 12: 542-58

NTRK NTRK

TRK TRKA TRKB TRKC MAPK

Nat Rev 

Clin Oncol 2018; 15: 731-47

TRK Mol Cancer Ther 2016; 15: 

628-39 TRK TRKA TRKB TRKC 3.1.1
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PLC-γ AKT ERK1/2 3.1.2 NTRK

NTRK

NTRK

NTRK TRK

3.1.2

NTRK

3.1.6

TRKA F589L12

NTRK1 TRKA

Nat Rev Clin Oncol 2018; 15: 731-47 TRK

larotrectinib G667S13 V573M14 NTRK1

TRK

L564H15 D679G16 F646I17 NTRK1 TRKA

JCO Precis Oncol 2018; 2: doi: 10.1200/PO.18.00183

Mol Cancer Ther 2017; 16: 2130-43

G595R18 G595L19 G667C20 NTRK1 G623R21

NTRK3

Nat Rev Clin Oncol 2018; 15: 731-47 Mol Cancer Ther 2017; 16: 2130-43

NTRK1 CRC NTRK3

1 G595R G667C G623R

Cancer Discov 2016; 6: 36-44 Ann Oncol 2016; 27: 920-6

NTRK

12  TRKA 589
13  TRKA 667
14  TRKA 573
15  TRKA 564
16  TRKA 679
17  TRKA 646
18  TRKA 595
19  TRKA 595
20  TRKA 667
21  TRKC 623
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4.

PK

4.1

4.1.1
14C 2 mg/kg 14C 20 mg/kg

M5 10 M5 PK

BA 36.9 39.5%

0.67 L/kg Pharm Res 1993; 10: 1093-5 Vss

10 M5 PK *

Cmax

nmol/L
tmax

h
AUCinf

nmol h/L
t1/2

h
CL

L/h/kg
Vss

L/kg

2 mg/kg 1,344 1,369 0.083 0.083 2,656 3,529 3.28 3.70 1.34 1.01 6.34 5.40
M5 6.01 3.93 1 4 96.3 10.8

20 mg/kg 795 1,077 8 4 9,340 13,333 5.24 4.18
M5 25.6 26.7 8 4 249 7.23

* n 3

4.1.2

7.5 15 30 mg/kg QD 13 M5

11 M5 Cmax AUC24h

91 M5 Cmax AUC24h 1

M5 PK

11 M5 PK 13

mg/kg
n

Cmax

μmol/L
tmax*1

h
AUC24h

μmol h/L

1

7.5
4 0.195 0.110 0.136 0.0282 2 2, 2 2 2, 2 1.06 0.699 0.773 0.212

M5 4 0.203 0.147 0.158 0.0302 4 4, 4 4 2, 4 2.00 1.46 1.52 0.314

15
4 0.274 0.0965 0.299 0.198 1.5 1, 2 1.5 1, 2 1.52 0.565 1.92 1.52

M5 4 0.262 0.109 0.261 0.157 3 2, 4 4 4, 4 2.53 1.19 3.12 2.28

30
6 0.528 0.271 0.564 0.450 2 1, 2 2 1, 2 3.31 1.84 4.17 2.97

M5 6 0.403 0.187 0.451 0.250 4 2, 4 4 1, 4 4.73 2.88 5.77 4.42

91

7.5
4 0.276 0.0404 0.226 0.148 3 2, 4 2 1, 2 1.93 0.289 1.81 1.69

M5 4 0.239 0.0565 0.204 0.130 4 2, 4 4 2, 4 2.66 0.893 2.44 1.67

15
4 0.476 0.232*2 0.673 0.398 2 1, 4 *2 2 2, 2 3.39 1.42*2 5.04 2.18

M5 4 0.350 0.122*2 0.488 0.160 4 2, 4 *2 4 2, 4 4.46 1.76*2 6.45 1.85

30
6 0.912 0.482 0.839 0.672 2 2, 4 2 2, 2 8.04 4.94 7.09 5.98

M5 6 0.699 0.419 0.605 0.467 4 4, 4 4 4, 4 9.06 5.65 8.06 7.45
*1 *2 n 3

4.1.3 in vitro

CRC Caco-2 0.1 μmol/L

Papp A→B P-gp 10 μmol/L 1.07 10 6 cm
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100 μmol/L 10 μmol/L Papp A→B

0.191 10 6 5.25 10 6 cm

4.2

4.2.1
14C 20 mg/kg

8

66,200 44,900 31,500 29,800 ng Eq./g 2,370 ng Eq./g

3,590

523 ng Eq./g 24,100 4,160 ng Eq./g

24 608 ng Eq./g

179 ng Eq./g 23,200 4,000 ng Eq./g

4.2.2

5 50 μmol/L M5 0.5 2.5

10 μmol/L 37 6 5 M5

M5

50 μmol/L M5 10 μmol/L

98.35 99.32 99.98 99.17

99.39% 99.8 99.8 99.8 99.7 99.9%

45 g/L α1- 0.7 g/L 1 μmol/L 37 5

α1-

α1-

98.7 98.2%

α1-

4.2.3

3 μmol/L M5 3 μmol/L 37 30

M5 M5

1.8 2.0 1.3 1.2 1.5 1.0

M5

4.2.4
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M5

5.5

4.3

4.3.1 in vitro

10 μmol/L 37 1

M5 M2 M3 M7 M14

M1 M11 N-

CYP3A4

UGT1A4

CYP3A CYP3A 6.2.2.1 

CYP 1A1 1A2 2A6 2B6 2C8 2C9 2C18 2C19 2D6 2E1 3A4

3A5 10 μmol/L NADPH 37 1

CYP CYP3A4 56%

CYP 79 102%

UGT 1A1 1A3 1A4 1A6 1A7 1A8 1A9 1A10 2B4 2B7 2B10

2B15 2B17 14C 2 μmol/L UDPGA 37 1

UGT UGT1A4

M11

4.3.2 in vivo
14C 2 mg/kg 14C 20 mg/kg

4

100 100% 94.0 100%

24 M5

49.6 40.6% 72.7 25.6% 50.6 36.7%

79.6 20.4%

14C 1 mg/kg 14C 10 mg/kg

6 M5

53.5 46.5% 30.1 69.9%
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12 24 M5

91.8% 93.7%

4.4

4.4.1

14C 2 mg/kg 14C 20 mg/kg

168

1.64 102% 0.849 97.4% 1.28 99.5% 0.686

97.7%
14C 1 mg/kg 14C 10 mg/kg

120 0.612

78.0% 0.401 84.6%

7.5 15 30 mg/kg QD 13

M5

M5 PK

4.4.2

M5 M5

99% 4.2.2 M5 BCRP 4.5.3

M5

4.5

4.5.1

M5

M5 Cmax,ss 2.48

0.997 μmol/L22 M5 CYP1A2 2B6 2C8 2C9

2C19 2D6 M5 CYP3A

CYP3A

0.00729 10 μmol/L M5 0.025 25 μmol/L CYP 1A2

22 STARTRK-2 600 mg QD 2
1 Cmax
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2B6 2C8 2C9 2C19 2D6 3A 23 NADPH CYP

M5 CYP3A

IC50 2.04 μmol/L M5 CYP2C8

IC50 4.9 μmol/L CYP

M5

0.00729 10 μmol/L M5 0.025 25 μmol/L NADPH

CYP 1A2 2B6 2C8 2C9 2C19 2D6 3A 23

CYP M5

CYP3A

IC50 1.28 μmol/L CYP

CYP

M5

4.5.2

M5 Cmax,ss 2.48

0.997 μmol/L22 CYP1A2 2B6 2C8 2C9 2C19

3A M5 CYP1A2 2B6 2C19 3A

1 10 μmol/L 24 CYP 1A2 2B6

3A4 mRNA 24 CYP1A2 2B6 3A4

mRNA 0.1%DMSO 87 5 78 10

μmol/L CYP1A2 3A4 mRNA CYP1A2 3A4 mRNA

0.1%DMSO 7 29 10 μmol/L
CYP2B6 mRNA

1 10 μmol/L 3 CYP 1A2 2C8 2C9

2C19 3A mRNA 25 3 10 μmol/L
CYP2C8 2C9 3A4 mRNA 26 30.8 38.3 12.5%

90.2 109 47.9% 3 10 μmol/L CYP1A2

mRNA CYP2C19 CYP3A

23 CYP1A2 2B6 2C8 2C9 2C19 2D6
S- R- CYP3A

M5 CYP1A2 2B6 2C8 2C9 2C19 3A
CYP2D6

24  CYP1A2 2B6 3A4 50 μmol/L 1,000 μmol/L
25 μmol/L

25  CYP1A2 mRNA CYP2C8 CYP2C9 mRNA CYP2C19 CYP3A4
mRNA CYP3A

26  CYP2C8 2C9 3A4 20 μmol/L
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M5 0.1 10 μmol/L 3 CYP CYP1A2 2B6

2C19 3A mRNA 27 M5 10 μmol/L CYP1A2 2B6

3A4 mRNA 28 1.7 26.5 16.5%

M5 10 μmol/L CYP1A2 2B6 2C19 3A

4.5.3

M5

BCRP OATP1B1 OATP1B3 P-gp

M5 OATP1B1 OATP1B3 OCT1 P-gp BCRP

P-gp MDCK P-gp 3 μmol/L

M5 1.5 μmol/L efflux ratio P-gp valspodar

10 μmol/L 13.8 1.25 M5 efflux ratio

P-gp elacridar 3 μmol/L 108 28.0

BCRP MDCK BCRP 3 μmol/L M5

1.5 μmol/L BCRP Ko143 1 μmol/L

efflux ratio 1.72 1.18 M5 efflux ratio 33.2 8.77

OATP1B1 OATP1B3 HEK293 OATP1B1 OATP1B3

1 25 μmol/L
OATP1B1 OATP1B3 29

OATP1B1 OATP1B3 OCT1 MDCK OATP1B1 OATP1B3

OCT1 M5 0.15 15 μmol/L M5

OATP1B1 OATP1B3 OCT1 OATP1B1 OATP1B3 OCT1

2

M5 Cmax,ss 2.48

0.997 μmol/L22 600 mg

4,280 μmol/L OAT1 OAT3 OATP1B3 OCT1 OCT2 MATE2-K

BSEP M5 P-gp BCRP OAT1 OAT3 OATP1B1 OATP1B3 OCT1 OCT2

MATE2-K BSEP

P-gp BCRP OATP1B1 MATE1 M5 MATE1

Caco-2 BCRP OCT1 MATE1 MATE2-K MDCK

27  CYP1A2 2B6 mRNA CYP2C19 CYP3A4 mRNA CYP3A
M5

28  CYP1A2 2B6 3A4 50 μmol/L 750 μmol/L
20 μmol/L

29  OATP1B1 OATP1B3 10 μmol/L
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OAT1 OAT3 OATP1B1 OATP1B3 OCT2 HEK293 BSEP

Sf9 P-gp BCRP OAT1 OAT3

OATP1B1 OATP1B3 OCT1 OCT2 MATE1 MATE2-K BSEP
30 0.1 30 μmol/L31 P-gp

BCRP OATP1B1 MATE1 MATE2-K BSEP IC50 1.33

3.02 6.46 1.10 19.4 13.3 μmol/L OAT1 OAT3 OATP1B3 OCT1

OCT2

P-gp BCRP OAT1 OAT3 OATP1B1 OATP1B3 OCT1 OCT2 MATE1 MATE2-K

MDCK BSEP Sf9

P-gp BCRP OAT1 OAT3 OATP1B1 OATP1B3 OCT1 OCT2 MATE1 MATE2-

K BSEP 32 M5 0.1 30 μmol/L

M5 P-gp BCRP MATE1 MATE2-K IC50

10.1 8.35 0.642 3.14 μmol/L M5 OAT1 OAT3 OATP1B1

OATP1B3 OCT1 OCT2 BSEP

4.R

4.R.1

4.2.1

STARTRK-2 ALKA STARTRK-1

b STARTRK-NG

8.7% 31/355 8.2% 29/355

Grade 2

4.R.2

30  P-gp BCRP OAT1 OAT3 OCT1 OCT2 BSEP 10 μmol/L
1 μmol/L p- 1 μmol/L -3- 0.05 μmol/L 3H 1-methyl-4-phenylpyridinium 

iodide 2 μmol/L 10 μmol/L 3H 1 μmol/L OATP1B1 OATP1B3
-17β- 0.05 μmol/L MATE1 MATE2-K 14C

10 μmol/L
31  OATP1B1 OATP1B3 OCT2 OAT1 OAT3 0.03 30 μmol/L
32  P-gp BCRP OAT1 OAT3 OATP1B1 OATP1B3 OCT1 BSEP 3H 0.1 

μmol/L 3H 2 μmol/L 3H p- 2 μmol/L 3H p- 10 μmol/L
3H -17β- 2 μmol/L 3H 8 2 μmol/L 3H 1-methyl-
4-phenylpyridinium iodide 2 μmol/L 3H 1 μmol/L OCT2 MATE1 MATE2-K

14C 10 μmol/L
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in vitro

4.5.3

BCRP OATP1B1 MATE1 M5 MATE1

P-gp M5 P-gp BCRP

STARTRK-2 ALKA STARTRK-1

b STARTRK-NG BCRP OATP1B1

MATE1 P-gp BCRP

P-gp BCRP OATP1B1 MATE1

CYP3A P-gp 4.5.1 4.5.3

6.2.2 

5.

0.5%

5.1

2

12

12

mg/kg mg/kg CTD

CD-1
0 120 240

2
240

4.2.3.2-1

Sprague 
Dawley

0 60 120 240
120

240 240
4.2.3.1-1

0 300 300 300
4.2.3.1-2

5.2

2 4 13 4 13

13

QT/QTc
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33 13

7.5 mg/kg/ 7.5 mg/kg/

Cmax AUC0-24h 0.630 μmol/L 6.34 μmol/L h 0.251 μmol/L 1.87 

μmol/L h 34 0.20 0.13 0.08

0.04

13

mg/kg/ mg/kg/ CTD

CD-1

2
QD 0 120 240

240

240 4.2.3.2-1

Sprague 
Dawley

2
QD

2

2
QD

4

0 50 100 200

200 3/15 b

50
MCV

AST ALT

100

c

200

c

c

NOAEL

4.2.3.2-3

Sprague 
Dawley

4
QD

2

0 25 50 100

100 d

25
MCV MCH

A/G

50
ALB

25 4.2.3.2-4

Sprague 
Dawley

13
QD

8

0 7.5 15 30

15 15 1/15
e 2/15 30 2/15 1/15

7.5f 7.5 4.2.3.2-5

33 2 CTD 4.2.3.2-2 400 mg/kg/

34  STARTRK-1 600 mg QD 1 14
Cmax 3.13 μmol/L AUC0-24h 48.0 μmol/L h F2A 6.2.1.1
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mg/kg/ mg/kg/ CTD
15g

MCHC MCV MCH

A/G

30

2
QD

2

2
QD

2

0 30 60 120

120 4/5 h

30

ALB

60

ALT AST

120
QT/QTc

ALP GGT

NOAEL
4.2.3.2-7
4.2.3.2-8

4
QD

2

0 15 30 60/45a

60 1/5 i

15
A/G

30
ALB

60/45

A/G

15 4.2.3.2-9

13
QD

8

0 7.5 15 30

15 1/4 j

7.5 /

A/G

15

7.5 4.2.3.2-10
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mg/kg/ mg/kg/ CTD

30

a 9 14
15 45 mg/kg/ b

15 c d
24 TK

ALT ALP GGT
e

f 7.5 mg/kg/
g 15 mg/kg/ 3 1 30 mg/kg/ 11 3

6 22 49 64 h
i j 25

33

5.3

in vitro FISH

in vivo

15 μg/mL 14

FISH

in vivo

Cmax AUC0-24h 11.6 μmol/L 242 μmol/L h
34 3.7 5.0

14
μg/plate

μg/mL
mg/kg/

CTD

in
vitro

Ames
TA98 TA100
TA1535 TA1537

WP2 uvrA

S9 /
0c 2.44 4.88 9.76
19.5 39 78.1 156.25
312.5d 625d 1250d

4.2.3.3.1-1

FISH

S9
4 0c 7.5 15 25

4.2.3.3.1-3S9
4 0c 7.5 15 20

S9
24 0c 3 7.5 15 15 f

in vivo Sprague Dawley
a b

0e 250 1000 2000
3

4.2.3.3.2-1

a b c DMSO d
e 0.5% 1% 80 f 15 μg/mL

15 μg/mL FISH 45%
15 μg/mL 81%

5.4
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5.5

5.2

24.5 μmol/L h 7.57 μmol/L h

AUC0-24h
34

ROS1

Endocrinology 2014; 155: 3661-73 Genes Dev 1996; 10: 1184-93

15 50 mg/kg/

200 mg/kg/

12.5 mg/kg/ Cmax AUC0-24h 0.82 μmol/L 10.2 μmol/L
h 34 0.26 0.21

15

mg/kg/ mg/kg/ CTD

Sprague 
Dawley

6
17
QD

0 12.5
50 200

200

12.5 a

50

5 6

1 2 3 4

200

50

12.5

4.2.3.5.2-2

a 12.5 mg/kg/ 5.1 5.4%  g

5.6

16
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16

CTD

NZW

500 mg 4 1 24
48 72

4.2.3.6-1

NZW

100 mg 1
1 24 48 72 3 7 4.2.3.6-2

5.7

5.7.1

7 13 17

13 4 mg/kg/

Cmax AUC0-24h 0.343 μmol/L 2.66 μmol/L h 34 0.11 0.06

13 5.2

200 mg/kg/ Cmax AUC0-24h

34 1.9 2.3 8 mg/kg/

Cmax AUC0-24h
34 0.22 0.12

TRK Annu Rev Neurosci 2003; 26: 299-

330 Reprod Toxicol 2017; 

72: 129-35
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17

mg/kg/ mg/kg/ CTD

Sprague 
Dawley

13
7

97

4

0 4 8
16

16 2/59a 1/59a

b

4

ALB

8

16

4 4.2.3.5.4-3

a 10 5 20 TK 24 b

5.7.2

in vitro

18 35

18

CTD

in vitro Balb/c 3T3
0.178 10.00 mg/L UVR a

0.178 10.00 mg/L UVR 6.0
4.2.3.7.7-1

In vivo
Long-Evans

0 50 100 200 mg/kg/ 1 1
3 UVR b

1 4 3
3

4.2.3.7.1-2

a UVR UV-A 5 J/cm2 UV-B 19 mJ/cm2 30 b UVR UV-A 9.80 10.29 J/cm2 UV-B 138
145 mJ/cm2 3 5 15 40 42

5.7.3

ICH Q3A Q3B

6 *不純物A *不純物B *不純物C *不純物D *不純物E *不純物F

19

35 /

*新薬承認情報提供時に置き換え
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19

μg/plate μg/well CTD

*不純物A
*不純物B
*不純物C Ames

TA98 TA100
TA1535 TA97a

WP2 uvrA

S9 / 0a 0.3 1 3 10 30
100 300 1000 μg/well

4.2.3.7.6-2
4.2.3.7.6-3
4.2.3.7.6-4

*不純物D
*不純物E
*不純物F Ames

TA97 TA98
TA100 TA1535
TA102

S9 / 0a 5 16 50 160
500 1600 5000 μg/plate

4.2.3.7.6-5
4.2.3.7.6-6
4.2.3.7.6-7

a DMSO

*不純物G 4

20

20 *不純物G

mg/kg/ mg/kg/ CTD

Sprague Dawley

4
QD 0 0.33 1.0 1.0 4.2.3.7.6-1

5.7.4 QT

QT 5.2

QT

21

21 QT

mg/kg/ CTD

7
QD 80 120

120
7 2/4 Cmax

4.2 μmol/L AUC0-24h 90 μmol/L h
7 1/4 QT Cmax

7.08 μmol/L AUC0-24h 144 μmol/L h
4 7

QT

4.2.3.7.7-1

5.R

5.R.1

5.7.1

7.R.5.2

*新薬承認情報提供時に置き換え
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5.R.2

5.4

NTRK

6.

6.1

PK

22 F06 100 mg 200 mg

22

F400
400 mg/g 101-06

14C
200 mg 101-05

F1
50 100 200 mg

STARTRK-2 *1 *2 ALKA CA14707
*1 STARTRK-1 101-06 *1 b STARTRK-NG
*3

F2
200 mg CA14707

F2A
200 mg

STARTRK-2 CA14707 STARTRK-
1 101-04 101-07 101-13 101-15

F2B
100 200 mg CA14707 *1 b STARTRK-NG

F05
200 mg 101-07

F06
100 200 mg

101-07 *1 101-08 *1 101-09 *1 101-12 101-14
*1 101-15 *1

F07
200 mg 101-07

*1 200 mg *2 F2A *3 100 200 mg

6.1.1

NTRK STARTRK-1 STARTRK-NG NGS STARTRK-

2 NGS Ignyta NGS Trailblaze Pharos

NGS FoundationOne CDx
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31 1 18

6.1.2

M5 LC-MS/MS

M5 2 ng/mL

6.1.3

6.1.3.1 CTD 5.3.1.2-2 101-15 1 2018 2 6

48 PK 48 F2A F06 200 mg

2 2

600 mg 36 9

F2A F06 Cmax AUClast

90%CI 0.933 0.883, 0.986 0.914 0.853, 0.979

0.80 1.25

F2A F06 200 mg

6.1.3.2 CTD 5.3.1.2-2 101-15 2 2018 2 6

48 37 PK 47 F06 200 mg PK

2 2

600 mg 36 38 30

9

Cmax AUCinf

90%CI 1.06 0.989, 1.15 1.15 1.07, 1.24

6.1.3.3 CTD 5.3.3.4-1 101-09 2017 11 2018 1

20 PK 19 F06 200 mg PK

2 2

600 mg 30 mg QD 9

600 mg 5

10

Cmax AUCinf

90%CI 0.765 0.676, 0.866 0.745 0.647, 0.859

36  10 4
37  101-15 1 13
38 800 1,000 kcal 50%
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F2A 600 mg QD

6.2.1.1

6.2

PK

PK

6.2.1

6.2.1.1 CTD 5.3.5.2-2 STARTRK-1 2014 7

2018 5 31

NTRK ALK ROS1 76 PK 75

PK

28 1 30

QD M5

F1 100 200 400 mg/m2

F1 600 800 mg 

1.85 m2 F1 600 mg 1.85 m2 F1 800 mg 

F2A 600 mg 

1 M5 PK 23 PK

100 400 mg/m2 Cmax

AUC24h F2A 600 mg QD

M5 39 1.55 2.84

23 M5 PK

n Cmax

nmol/L
tmax*1

h
AUC24h

nmol h/L

F1

100 mg/m2

QD

1
5 506 52.8 6.00 4.00, 8.00 7,170 34.1

M5 2 200 220 6.00 6.00 3,040 3,320

14
4 1,040 50.4 2.00 2.00, 6.00 16,800 66.0

M5 2 402 1,150 6.00 4.00 8,310 19,000

200 mg/m2

QD

1
5 1,340 46.7 6.00 4.00, 8.00 19,700 41.6

M5 5 441 54.8 6.00 4.00, 8.00 6,560 60.6

14
5 1,530 79.5 6.00 2.00, 8.00 22,500 96.8 *3

M5 5 713 42.9 6.00 0, 8.00 12,800 60.4 *3

400 mg/m2

QD

1
10 2,520 45.2 4.00 2.00, 8.00 38,000 57.9 *4

M5 7 930 76.2 4.00 4.00, 8.00 17,800 80.6 *5

14
7 4,030 60.4 4.00 2.00, 6.00 68,500 65.3

M5 6 892 36.9 4.00 2.00, 6.00 16,400 37.2

600 mg QD
1

22 1,870 42.4 4.00 1.00, 8.00 22,300 52.1 *6

M5 22 461 94.8 4.00 3.00, 8.00 6,670 90.8 *7

14
17 2,740 58.1 4.00 2.00, 8.00 43,900 63.9 *8

M5 17 634 76.4 4.00 2.00, 24.0 11,600 75.5 *9

39 1 AUC24h 14 AUC24h
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n Cmax

nmol/L
tmax*1

h
AUC24h

nmol h/L

800 mg QD
1

9 3,410 52.7 4.00 4.00, 8.00 49,600 50.1
M5 9 1,410 84.8 6.00 4.00, 24.0 23,000 84.6

14
6 4,720 53.3 6.00 2.00, 8.00 77,300 72.7 *5

M5 6 2,910 65.3 7.00 4.00, 24.0 49,600 62.1 *5

600
800 mg QD*2

1
5 3,100 4.61 4.00 2.00, 4.00 41,100 17.6

M5 5 525 102 4.00 4.00, 6.00 7,980 120 *3

14
3 3,030 27.3 4.00 4.00, 4.00 50,200 24.7

M5 3 845 89.0 6.00 4.00, 8.00 14,400 96.2

F2A 600 mg QD
1

18 2,250 57.5 4.00 2.00, 8.00 31,800 47.7 *9

M5 18 622 79.2 4.00 2.00, 24.0 10,200 81.5 *9

14
12 3,130 80.3 4.00 2.00, 6.00 48,000 76.5 *10

M5 12 1,250 89.6 4.00 0.580, 24.0 24,000 97.4 *10

% n 2 *1 *2 1.85 m2

600 mg 1.85 m2 800 mg *3 n 4 *4 n 8 *5 n 5 *6 n 19 *7 n 17 *8 n 15
*9 n 16 *10 n 9

6.2.1.2 CTD 5.3.3.1-2 101-05 2016 3 4

7 PK 6
14C 600 mg

24 AUC 47,300

90,300 nmol·h/L

24

68.6% M11 N- M5

18.6 11.5%

312 3.06

82.9% 24 M2

0.782% M5

0.663 0.171% 264

35.7% M5 22.1%

6.2.2

6.2.2.1 CTD 5.3.3.4-2 101-12 2017

10 12

20 PK 19 40 PK CYP3A

CYP3A 2 2

9

1 1 1 100 mg 2 10 19

200 mg QD 14 100 mg

2 1 1 600 mg 2 10 25

600 mg QD 21 600 mg

40 1 2 10 PK 9 10
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Cmax AUCinf 90%CI 1.73 1.37, 2.18 6.04 4.54, 8.04

0.444 0.353, 0.559 0.233 0.184, 0.295

CYP3A CYP3A

6.2.2.2 CTD 5.3.3.4-3 101-13 2017 9 10

10 PK 10 P-gp PK

2 0.5 mg

600 mg 1 0.5 mg

10

Cmax AUCinf

90%CI 1.28 0.982, 1.67 1.18 1.06, 1.32

STARTRK-2

ALKA STARTRK-1 b STARTRK-NG

P-gp

P-gp

6.2.2.3 CTD 5.3.3.4-4 101-14 2017 11

2018 7 16

15 PK 10 CYP3A PK

600 mg 8 22 QD 1 8 21 2 mg

21 Cmax

AUCinf 90%CI 0.786 0.659, 0.937 1.50 1.29, 1.73

CYP3A CYP3A CYP3A

6.2.3

101-05 M5

6.2.1.2

STARTRK-2 ALKA STARTRK-1

b STARTRK-NG 166

108 34 46

Grade 3
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41.6 34.3 29.4 45.7% 59.6 65.7 50.0 65.2% 25.9 28.7

32.4 32.6% 9.0 6.5 14.7 6.5%

 

 

6.2.4 QT/QTc  

STARTRK-2

107 ΔQTcF

 

ΔQTcF

QT/QTc

 

 

6.2.5 PPK  

STARTRK-2 STARTRK-1 b

STARTRK-NG M5 PK 276 41 7,642

M5 PPK

NONMEM Version 7.4 PK 0 1 1 1-

M5 M5 PK 1

1 1-  

CL/F V/F Frel ka

42 pH ka

CL/F V/F Frel
43 44

M5 CL/F V/F
43  

 

 STARTRK-2

PK

PK b

STARTRK-NG
                                                        
41  STARTRK-1 STARTRK-2 STARTRK-NG

kg m2 55.1 18.0, 80.0 54.1 15.0, 86.0
10.5 4.00, 20.0 72.4 46.7, 127 69.4 31.6, 130 32.1 13.3, 79.2 1.8 1.43, 2.58

1.8 1.17, 2.54 1.1 0.59, 1.94 STARTRK-1 STARTRK-2 STARTRK-NG
F1 F2A F2B F1 F2A

% 66.7 8.4 81.2 33.3 91.1 18.8
0 0.5 0 pH % 35.1 32.0

0 64.9 68.0 100  
42  F1 F2A F2B F1 F2A

 
43  CL/F V/F 70

0.75 1  
44  STARTRK-NG Frel F1 F1 Frel 0.718
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7.1.3.3

7.R.5.2

F06 PK

6.2.6

6.2.6.1

STARTRK-2 STARTRK-1

NTRK 45 M5 AUCss

6.2.6.2

STARTRK-2 STARTRK-1 b

STARTRK-NG 45 1 Cmax AUC

Cmax,ss AUCss M5 Grade 3

4 5 Grade 3

6.2.7 PK

M5 PK

101-04 46 400 600 mg 36

600 mg 38 30 PK

24

M5 Cmax,ss STARTRK-2

657 1,930 ng/mL 225 1,060 ng/mL STARTRK-1

F2A 600 mg QD 802 4,620 ng/mL

142 1,080 ng/mL

24 PK

n Cmax

nmol/L
AUCinf

nmol h/L
400 mg 12 1,740 28.3 32,200 28.1
600 mg 12 2,170 27.6 40,800 31.7

600 mg 12 2,200 19.9 47,800 26.4
400 mg 12 1,520 23.9 32,100 30.9
600 mg 12 1,920 35.1 41,500 40.3

600 mg 11 1,950 19.6 49,800 33.1
%

45 PPK 6.2.5
46 24 PK 24 PK
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6.R

6.R.1

6.2.1.2

STARTRK-2 ALKA STARTRK-1 b

STARTRK-NG 47

294 59

Grade 3

37.8 40.7% 58.8 71.2% 29.6 22.0% 7.5 11.9%

1 Grade 3

PK GP41174

7.

25 1

13 b 1 15

25

*1

STARTRK-2 NTRK ALK ROS1
207 F1 F2A 600 mg QD

STARTRK-1 76

F1 100 200 400 mg/m2

600 800 mg *2

600 800 mg QD
F2A 600 mg QD

PK

47 AST ULN AST ULN
ULN 1.0 1.5 ULN 1.5 3

ULN 3
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*1

ALKA
NTRK ALK ROS1

58
20
32

6

1 28 F1
100 200 400 800 1,200

1,600 mg/m2 1 4 QD
5 7 3

7
F1 200 400 mg/m2 600 mg

QD
1 28 F1

400 800 mg/m2 1 4
QD 5 7
4

PK

CA14707
72
24
24
24

1 9 30 mg
QD 4

F1 F2 800 mg

1 9 30 mg
QD

4 F2A 800 mg

1 8 1 9
30 mg QD

1
F2B 800 mg

PK

101-04 24

F2A 400 mg 1
F2A

600 mg 10
19

PK

101-05 7 14C 600 mg PK

101-06 16

9 1
3 F1 600 mg
F400 400 mg 600 mg

4 F400
600 mg

PK

101-07 48

1 4 F05 F06 F07 F2A
600 mg

5 F05 F06 F07 F2A
600 mg

PK

101-08 24 600 mg F06 PK

101-09 20

30 mg QD
600 mg F06

10
PK

101-12
20
10
10

100 mg F06 1
10 19

200 mg QD
100 mg F06

14
600 mg F06 1

10 25
600 mg QD

600 mg F06
21

PK
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*1

101-13 10

0.5 mg 1
600 mg F2A

0.5 mg 11
PK

101-14 15

2 mg 1 8 21

600 mg F06 8 22
QD

PK

101-15
83*3

48
48

600 mg F06 F2A

600 mg F06
PK

STARTRK-
NG

b

2 22
b

NTRK ALK ROS1

22

16

16
b

0

250 F2B 400 F1 550
F1 750 F1 mg/m2 QD PK

*1 101-06 F400 *2 1.85 m2 600 mg QD
1.85m2 800 mg QD *3 2 1 13

7.3 

PK 6.1 6.2

7.1

7.1.1

11 6.1

6.2 30 1 101-14 1/14

1

7.1.1.1 CTD5.3.1.1-1 CA14707 2015 2 2015 11
7.1.1.2 CTD5.3.3.1-1 101-04 2015 12 2016 2
7.1.1.3 CTD5.3.3.1-2 101-05 2016 3 2016 4
7.1.1.4 CTD5.3.1.1-3 101-06 2017 10 2017 12
7.1.1.5 CTD5.3.1.1-2 101-07 2017 2 2017 6
7.1.1.6 CTD5.3.1.2-1 101-08 2017 10 2017 12
7.1.1.7 CTD5.3.3.4-1 101-09 2017 11 2018 1
7.1.1.8 CTD5.3.3.4-2 101-12 2017 10 2017 12
7.1.1.9 CTD5.3.3.4-3 101-13 2017 9 2017 10
7.1.1.10 CTD5.3.3.4-4 101-14 2017 11
7.1.1.11 CTD5.3.1.2-2 101-15 2018 2 2018 6

7.1.2
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7.1.2.1 CTD 5.3.5.2-1 STARTRK-2 2015 11

2018 5 31

NTRK ALK ROS1 18 NTRK

62 ROS1 NSCLC 150

62

15 84

F1 F2A 48 600 mg QD

5 600 mg QD DLT

NTRK 63 ECOG PS score 2

1 NTRK 3 49 50 2
51 5 1 51

52 1 STARTRK-2 207

1 206 16

206 F1 1 F1 F2A

17 F2A 188

RECIST ver1.1 BICR

2 20%53 1 13

3 2

49 62 14

1 4

6 2018 5 31

RECIST ver1.1 BICR

26 2018 5 31

                                                       
48 F1 pH

F2A
51 F1 F2A 5 F2A

46 F1
49 NTRK

1
50 1
51 RANO
52 Efficacy Analysis Population EA

Efficacy Evaluable Analysis Population EE 51
3

53 NTRK
0 41.6% 13.4%
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26 NTRK
RECIST ver.1.1 BICR 2018 5 31

%

51 1
CR 4 7.8 0
PR 25 49.0 1 100
SD 9 17.6 0
PD 3 5.9 0

Non CR/PD 3 5.9 0
Missing or unevaluable 7 13.7 0

CR PR 95%CI* % 29 56.9 42.3, 70.7 1 100 ,
* Clopper-Pearson

30 30/206 14.6% NTRK

8 ROS1 NSCLC 17

5 ROS1 NSCLC

2 NTRK 4 ROS1

NSCLC 15 2 4

NTRK 1

ROS1 NSCLC 1

1

7.1.3

7.1.3.1 CTD 5.3.5.2-2 STARTRK-1 2014 7

2018 5 31

NTRK ALK ROS1 18

15 50 PK

11 NTRK ALK ROS1

2018 5 31

1 28 F1 100 200

400 mg/m2 600 800 mg 54 600 800 mg QD

F2A 600 mg QD

76

28 DLT 800 mg QD

3/9 DLT Grade 3 2 Grade 3 1 RP2D F1

600 mg QD

30 8/76 10.5% 400 mg/m2 2

600 mg 6 3 600 mg 3 2 600 mg

400 mg/m2 1 600 mg 400 mg/m2

54 1.85 m2 1.85 m2 600 mg 800 mg QD
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600 mg 1

7.1.3.2 CTD 5.3.5.2-3 ALKA 2012 10

2018 5 31

TRK ALK ROS1 18 70

PK 2

A

1 28 1 4 F1 100 200 400 800 1,200 1,600 mg/m2

QD 5 7 3 7

B

F1 200 400 mg/m2 600 mg QD

C

1 28 1 4 F1 400 800 mg/m2 QD

5 7 4

58 57

28 DLT

DLT

30 8/57 14.0% A 2 B

5 C 1 7 A 2 55 B 4 56 C 1 57

B 400 mg/m2 1

7.1.3.3 b CTD 5.3.5.2-4 STARTRK-NG 2016 5

2018 5 31

NTRK ALK ROS1

2 22 58 6 30 b 22 59 62 60

PK 8

55  100 mg/m2 200 mg/m2 1
56  600 mg 3 400 mg/m2 1
57  800 mg/m2 1
58 NTRK ALK ROS1
59 b

A D 2 22 E 0 22
A NTRK ALK ROS1

B NTRK ALK ROS1
C
D NTRK ALK ROS1
E A D

60 B D 62 C 20 A
E
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2018 5 31

1 28 F2B 250 mg/m2

F1 400 550 750 mg/m2 QD

16

28 DLT F1

550 mg/m2 QD 1/7 DLT Grade 2 1 F1

750 mg/m2 QD 3/3 DLT Grade 3 Grade 2

1 RP2D F1 550 mg/m2 QD

30 2/16 12.5% 550 mg/m2 2

7.R

7.R.1

NTRK

NTRK ALK ROS1

STARTRK-2 NTRK

STARTRK-2 2

NTRK PK

STARTRK-1

NTRK PK

ALKA

PPK PBPK

7.R.5.2

7.R.2

NTRK

7.R.2.1

NTRK
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Breakpoint cluster 

region-Abelson BCR-ABL NSCLC ALK ROS1

Nature 2007; 448:561-6 Nat Med 2012; 18: 378-81

TRK NTRK TPM3

MAPK PI3K AKT PLC-γ
TRK TRK

Nat Clin Pract Oncol 2006; 3: 448-57 Cancer 

Res 2008; 68: 3077-80

NTRK NSCLC

NTRK

Cancers 2018; 10: 105 NTRK

27

27 NTRK
NTRK NTRK

90 100% 2%
80 100% 1%
80 100% 1%

83% 1%
Spitz 16% 1%

7% NSCLC 1%
4% 1%
3% 1%
3% 1%

J

Clin Oncol 2006; 24: 3831-7 JAMA 2003; 290: 2149-58

STARTRK-2

NTRK 95%CI % 56.9 42.3, 70,7

7.1.2.1 STARTRK-2 EE RECIST ver1.1

BICR 28 1 NSCLC

PR 6

STARTRK-2 NTRK 3

PR
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28 STARTRK-2 NTRK
RECIST ver.1.1 EE BICR 2018 5 31

% CR PR
%51

13 25.5 6 46.2
NSCLC 9 17.6 6 66.7

6 11.8 5 83.3
6 11.8 5 83.3
5 9.8 1 20.0
3 5.9 1 33.3
3 5.9 1 33.3
3 5.9 2 66.7

* 2 3.9 1 50.0
1 2.0 1 100

* 1

STARTRK-2

3 EA EE 52

EA RECIST ver1.1 BICR 29 2018 5

31

29 STARTRK-2 NTRK
RECIST ver.1.1 EA BICR 2018 5 31

%
62

CR 4 6.5
PR 27 43.5
SD 10 16.1
PD 7 11.3

Non CR/PD 3 4.6
Missing or unevaluable 11 17.7

CR PR 95%CI % 31 50.0 37.6, 62.5

NTRK

NTRK

STARTRK-2 7.R.3 NTRK

EA EE

STARTRK-2 NTRK

OS STARTRK-2
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NTRK

STARTRK-2 EA EE

NTRK

NTRK

7.R.3 7.3 

NTRK

ILD QT QT

7.R.3.1

STARTRK-2 STARTRK-1 ALKA

STARTRK-2 STARTRK-1 ALKA 30

30 STARTRK-2 STARTRK-1 ALKA
%

STARTRK-2
206

STARTRK-1
76

ALKA
57

205 99.5 75 98.7 57 100
Grade 3 131 63.6 51 67.1 27 47.4

13 6.3 6 7.9 1 1.8
81 39.3 30 39.5 24 42.1
21 10.2 6 7.9 2 3.5
93 45.1 39 51.3 25 43.9
72 35.0 19 25.0 5 8.8

STARTRK-2 10% Grade 110 53.4%

95 46.1% 80 38.8% 78 37.9% 67 32.5%

63 30.6% 61 29.6% 60 29.1%

59 28.6% 55 26.7% 47 22.8% 46 22.3% 42

20.4% AST 41 19.9% 40 19.4% ALT 37 18.0%

35 17.0% 34 16.5% 33 16.0% 30 14.6%

27 13.1% 25 12.1% 23 11.2% 22

10.7% 21 10.2%

2% Grade 3 22 10.7% 20 9.7%

12 5.8% 11 5.3% 10 4.9% ALT 9 4.4%

AST 8 3.9% 7 3.4% 6
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2.9%

5 2.4% 2% 10 4.9% 9 4.4%

6 2.9% 5 2.4% 2%

10 4.9% 8 3.9%

6 2.9% ALT 5 2.4%

2% 12 5.8% 9

4.4% 5 2.4% 2%

STARTRK-1 10% Grade 47 61.8%

34 44.7% 28 36.8% 27 35.5% 21

27.6% 19 25.0% 18 23.7%

16 21.1% 15 19.7% 14 18.4%

12 15.8% 11 14.5%

10 13.2% 9 11.8% 8

10.5% 2% Grade 3 9 11.8%

8 10.5% 6 7.9% 4 5.3%

AST 3 3.9%

2 2.6% 2%

2 2.6% 2%

3 3.9%

2 2.6% 2% 5 6.6% 4

5.3% 3 3.9% AST

2 2.6% 2%

3 3.9% 2 2.6%

2%

ALKA 10% Grade 31 54.4% 26

45.6% 24 42.1% 23 40.4% 21 36.8%

20 35.1 % 19 33.3% 18 31.6% 17 29.8% 16

28.1% 14 24.6% 13 22.8% 12 21.1%

11 19.3% 10 17.5% 9 15.8%

8 14.0% 7 12.3%

6 10.5% 2% Grade 3

5 8.8% 4 7.0% 3 5.3%

2 3.5% 2%

6 10.5% 3 5.3%

2 3.5% 2%

4 7.0% 3 5.3%

2 3.5% 2%



NTRK
47

2 3.5% 2%

STARTRK-2 STARTRK-1 ALKA NTRK

6 STARTRK-2 5 STARTRK-1 1

4/6 66.7%

1 Grade 3

3/6 50.0% AST ALT

1 4/6 66.7%

1

STARTRK-2 STARTRK-1 ALKA

Grade 3

7.R.3.2

STARTRK-2

STARTRK-2 31

31 STARTRK-2
%

16 190
16 100 189 99.5

Grade 3 8 50.0 123 64.7
1 6.3 12 6.3
4 25.0 77 40.5
2 12.5 19 10.0
9 56.3 84 44.2
5 31.3 67 35.3

STARTRK-2 10% Grade

11 68.8% 48 25.3%

9 56.3% 71 37.4% AST 9 56.3% 32 16.8%

8 50.0% 70 36.8% ALT 8 50.0% 29 15.3%

7 43.8% 35 18.4% 6 37.5% 21 11.1% 5 31.3%

2 1.1% 4 25.0% 9 4.7% 3 18.8% 13

6.8% 3 18.8% 11 5.8% 2 12.5% 3 1.6%

2 12.5% 2 1.1% 2 12.5% 2 1.1%

QT 2 12.5% 1 0.5% 2 12.5% 0
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20% Grade 3

STARTRK-2 STARTRK-1 ALKA

ALK ROS1

7.R.3.3

MedDRA PT

STARTRK-2 STARTRK-1 ALKA 32

32 STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

37 18.0 1 0.5 13 17.1 2 2.6 8 14.0 0
17 8.3 0 6 7.9 0 0 0
14 6.8 0 3 3.9 8 14.0 0
11 5.3 1 0.5 5 6.6 2 2.6 0 0

1 0.5 0 0 0 0 0

STARTRK-2 3/206 1.5%

1 1

4/206 1.9% 2 1

6/206 2.9% 3 1

STARTRK-1 1/76 1.3%

5/76 6.6% 4 1

2/76 2.6% 1
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ALKA

STARTRK-2 STARTRK-1 ALKA

15.0 1 267 10.0 2 519 13.0 1 858

STARTRK-2 STARTRK-1 ALKA

33

33 STARTRK-2 STARTRK-1
PT

MedDRA 
ver.21.0

Grade

STARTRK-2*
6 1 29 7
6 NSCLC 3 5 4
3 NSCLC 2 318 7

STARTRK-1 6 NSCLC 3 8 3
* STARTRK-2 1

Grade 2

Grade 3

7.R.3.4

MedDRA PT

STARTRK-2 STARTRK-1 ALKA 34

34 STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

49 23.8 6 2.9 30 39.5 8 10.5 12 21.1 2 3.5
17 8.3 3 1.5 11 14.5 2 2.6 0 0
12 5.8 1 0.5 7 9.2 1 1.3 7 12.3 2 3.5

9 4.4 0 3 3.9 0 1 1.8 0
6 2.9 0 6 7.9 1 1.3 4 7.0 0
4 1.9 0 0 0 0 0
3 1.5 2 1.0 3 3.9 3 3.9 0 0
3 1.5 0 3 3.9 0 3 5.3 0
3 1.5 1 0.5 0 0 0 0
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PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

1 0.5 0 0 0 0 0
0 0 1 1.3 1 1.3 0 0

STARTRK-2 5/206

2.4% 3 2 2 1

1/206 0.5% 1

6/206 2.9% 4

1 8/206 3.9% 3 2

1

STARTRK-1 7/76 9.2% 3 2

1 3 1

10/76 13.2% 3

2 1

2/76 2.6% 1

ALKA 2/57 3.5% 2

1/57 1.8% 1

1/57 1.8% 1

STARTRK-2 STARTRK-1 ALKA

31.0 1 419 13.5 1 858 13.5 1 341

STARTRK-2 STARTRK-1 ALKA

35

35 STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0 Grade

STARTRK-2

5 3 14
6 NSCLC 3 40 6
6 3 9 20
5 GIST 3 31 12
3 NSCLC 2 71 4

STARTRK-1

5 3 7 7
6 NSCLC 3 13 2
6 NSCLC 3 8 3
6 3 27 6
7 NSCLC 3 29 2
5 NSCLC 3 112 2

5 NSCLC
3 489 9
2 498 15

ALKA
6 NSCLC 3 365 6
6 NSCLC 3 12 3
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TRK

Proc Natl Acad Sci USA 1999; 96: 4067-72

Grade 3

7.R.3.5

MedDRA PT

STARTRK-2 STARTRK-1 ALKA 36

36 STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

10 4.9 6 2.9 2 2.6 1 1.3 5 8.8 1 1.8
7 3.4 6 2.9 2 2.6 1 1.3 4 7.0 1 1.8
4 1.9 1 0.5 0 0 1 1.8 0

STARTRK-2 1/206 0.5% 1

STARTRK-1 1/76 1.3% 1

1/76 1.3% 1

ALKA 1/57 1.8% 1

1/57 1.8% 1

STARTRK-2 STARTRK-1 ALKA

164.5 13 697 261.5 29 494 65.0 1 384

STARTRK-2 STARTRK-1 ALKA

37
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37 STARTRK-2 STARTRK-1 ALKA
PT

MedDRA 
ver.21.0

Grade

STARTRK-2 5 NSCLC
3 427 2
3 435 1

STARTRK-1 6 NSCLC 3 494 1
ALKA 6 NSCLC 3 384 1

TRK

J Neurotrauma 2002; 19: 1531-41

7.R.3.6 ILD

ILD

ILD MedDRA SMQ

STARTRK-2 STARTRK-1 ALKA ILD 38

38 ILD STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

ILD 5 2.4 1 0.5 1 1.3 0 2 3.5 0
4 1.9 1 0.5 0 0 0 0
2 1.0 0 1 1.3 0 0 0

0 0 0 0 1 1.8 0
0 0 0 0 1 1.8 0

STARTRK-2 ILD ILD ILD

2/206 1.0% 2
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ILD 1/206 0.5% 1 ILD 2/206 1.0%

2

STARTRK-1 ALKA ILD ILD ILD

ILD ILD

STARTRK-2 STARTRK-1 ALKA ILD

84.0 43 280 50.0 463.0 127 799

STARTRK-2 STARTRK-1 ALKA ILD

39

39 ILD STARTRK-2
PT

MedDRA 
ver.21.0

Grade

7 NSCLC 2 280 14

2 3 331 7

ILD ILD

ILD ALK ROS1

ILD

ILD

ILD

7.R.3.7 QT

QT

QT MedDRA SMQ QT

STARTRK-2 STARTRK-1 ALKA QT 40

40 QT STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

QT 3 1.5 1 0.5 2 2.6 0 0 0
QT 3 1.5 1 0.5 2 2.6 0 0 0

STARTRK-2 QT 1/206 0.5% QT 1

QT QT QT

QT
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STARTRK-1 QT QT QT

QT QT

ALKA QT QT QT

QT QT

STARTRK-2 STARTRK-1 QT

58.0 1 114 9.0 8 10

STARTRK-2 STARTRK-1 ALKA QTcF 41

QTcF QT

41 QTcF STARTRK-2 STARTRK-1
%

STARTRK-2
206

STARTRK-1
76

480 ms 2 1.0 0
500 ms 1 0.5 1 1.3
550 ms 0 0

30 ms 28 13.6 6 7.9
60 ms 6 2.9 4 5.3
100 ms 1 0.5 0

90%CI ms 12.3 9.4, 15.2 12.4 8.7, 16.2

QT QT

QT

Grade 2 QT

QTcF 60 ms

QT/QTc

5.2 QT

QT

7.R.3.8 QT

MedDRA SOC MedDRA HLT ECG

QT 61

STARTRK-2 42

61 MedDRA SMQ QT
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42 1%
STARTRK-2 STARTRK-1 ALKA

PT
MedDRA ver.21.0

%
STARTRK-2

206
STARTRK-1

76
ALKA

57
Grade Grade 3 Grade Grade 3 Grade Grade 3

34 16.5 11 5.3 6 7.9 2 2.6 8 14.0 2 3.5
7 3.4 0 0 0 3 5.3 0
6 2.9 0 1 1.3 0 0 0
5 2.4 0 0 0 2 3.5 0
3 1.5 3 1.5 0 0 0 0
3 1.5 2 1.0 0 0 0 0
3 1.5 1 0.5 0 0 0 0
3 1.5 0 1 1.3 0 0 0
3 1.5 2 1.0 0 0 0 0
3 1.5 0 0 0 0 0
2 1.0 2 1.0 0 0 0 0
2 1.0 0 0 0 0 0
1 0.5 1 0.5 0 0 1 1.8 1 1.8
1 0.5 0 0 0 1 1.8 1 1.8
1 0.5 0 0 0 1 1.8 0

0 0 2 2.6 0 0 0
0 0 1 1.3 1 1.3 0 0
0 0 1 1.3 1 1.3 0 0
0 0 1 1.3 0 0 0

STARTRK-2 3/206 1.5% 2

1 9/206 4.4%

3 2

1

1

4/206 1.9% 2

1 7/206 3.4%

2 1

STARTRK-1 2/76 2.6% 1

1 2/76

2.6% 1

ALKA 2/57 3.5% 1

1/57 1.8%

1 2/57

3.5% 1

STARTRK-2 STARTRK-1 ALKA

68.0 1 529 36.0 3 995 8.5 1 318

STARTRK-2 STARTRK-1 ALKA

43



NTRK
56

43 STARTRK-2 STARTRK-1 ALKA
PT

MedDRA 
ver.21.0

Grade

STARTRK-2

5 NSCLC
4 2
5
4 2

5 NSCLC
3 17 5
2 18

5 NSCLC
1 1 2
1

7 NSCLC 5 43 1
5 MASC 5 2 1
3 NSCLC 3 124 3
5 3 217 9

6
3 57 10
3 74 5

6 3 145 9
*

STARTRK-1
4 NSCLC 4 3 5

7 3 21 2

ALKA
7 NSCLC 3 50 17
5 NSCLC 3 69 4

* 141 Grade 3

7.R.4

NTRK

NTRK

7.R.2 7.R.3 7.R.5.2 

STARTRK-2

NTRK
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NTRK

7.R.5.2

7.R.4.1

STARTRK-2

NSCLC

STARTRK-2

7.1.2.1 7.R.2

STARTRK-2

STARTRK-2 0 1 2 3

65.0 45.5 64.3 33.3%

NTRK

STARTRK-2 NTRK 5 1/5

20% 62

7.R.3.1 NTRK

STARTRK-2

NTRK

62  RANO
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NTRK 7.R.2.1

STARTRK-2 2

NTRK

 

STARTRK-2

 

 
 

 STARTRK-2  

 
 

 

 

  

 

 

 

 

 

7.R.4.2 NTRK  

FoundationOne 

CDx

 

• STARTRK-2

NTRK

Ignyta Trailblaze Pharos 6.1.1

NTRK STARTRK-2

Trailblaze Pharos 86.2%

 

• Trailblaze Pharos FoundationOne CDx

85.7%  
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7.R.5

18 1 1 600 mg

18 1 1 300 mg/m2

600 mg

18 300 mg/m2 1 1
m2 1 1

0.43 0.50 100 mg
0.51 0.80 200 mg
0.81 1.10 300 mg
1.11 1.50 400 mg

1.51 600 mg

7.R.2 7.R.3 

1 1 600 mg

1 1 300 mg/m2 600 mg

300 mg/m2 1 1
m2 1 1

0.43 0.50 100 mg
0.51 0.80 200 mg
0.81 1.10 300 mg
1.11 1.50 400 mg

1.51 600 mg

7.R.5.3

7.R.5.1
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STARTRK-2 NTRK

STARTRK-2

18 1 1 600 mg

STARTRK-1 F1 RP2D 600 mg

QD

F2A 600 mg STARTRK-2

STARTRK-2

F2A 600 mg QD DLT F2A

600 mg QD

101-15 F06 F2A

6.1.3.1

18

STARTRK-2

18

7.R.5.2

b STARTRK-NG

STARTRK-NG b NTRK

5 4 44

5 RP2D F1 550 mg/m2 QD 1 AUCss

62,100 nmol h/L F1 400 mg/m2 QD

3 AUCss 14,800 61,600 nmol h/L STARTRK-

1 F2A 600 mg QD AUCss

9,530 80,300 nmol h/L

44 NTRK
RECIST ver.1.1*1 2018 10 31

mg/m2

4 F1 750 PR
3 F1 550 CR
4 F1 400 PR
4 F1 400 PR
0*2 F1 400 SD

*1 RANO
*2 4.5
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STARTRK-2 STARTRK-NG 18 63 205 18

17 20% Grade

10 58.8% 60 29.3% 10

58.8% 53 25.9% 9 52.9% 62 30.2%

9 52.9% 59 28.8% 9 52.9% 46 22.4% AST 9

52.9% 41 20.0% 8 47.1% 41 20.0% ALT 8 47.1%

37 18.0% 6 35.3% 21 10.2% 6 35.3% 21

10.2% 6 35.3% 13 6.3% 5 29.4% 17 8.3%

5 29.4% 16 7.8% 5 29.4% 12 5.9%

5 29.4% 7 3.4% 5 29.4% 4 2.0%

5 29.4% 2 1.0% 4 23.5% 13 6.3%

10% Grade 3

3 17.6% 4 2.0% 3 17.6% 1 0.5%

2 11.8% 3 1.5%

20%

1

5.R.1

5.R.1

PPK PBPK

b STARTRK-NG RP2D F1 550 mg/m2 

QD 7.1.3.3 1 1

AUC24h 26,400 53,400 nmol h/L STARTRK-1

F2A 600 mg QD 1 1 AUC24h

14,900 59,300 nmol h/L

F2A F06 6.1 6.1.3.1

F06 F06 600 mg

QD AUCss 4 4

2018 10 31 4 3 3 0 4.5 2

1 PK 2018 5 31 4

63
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4

M5 PK PPK

6.2.5 PPK F06 600 mg QD

AUCss M5 15 70 kg64

AUCss 45 AUCss 70 kg

F06 600 mg QD AUCss
65

45 100 200 mg 45

Livingston Am J Physiol 

Endocrinol Metab 2001; 281: E586-91 45

F06 600 mg QD AUCss F06

300 mg/m2 QD

45

kg AUCss 70 kg AUCss

mg mg mg/m2

15 3.18 188.97 200 300
20 2.56 234.48 200 300
25 2.16 277.19 300 300
30 1.89 317.81 300 300
35 1.68 356.76 400 300
40 1.52 394.34 400 300
45 1.39 430.76 400 300
50 1.29 466.18 500 300
70 1.00

CYP3A4 4.3.1 1 2 J Pharmacol 

Exp Ther 2003; 307: 573-82 CYP3A4 J Clin Pharmacol 

2016; 56: 266-83 PBPK 66

PBPK F06 600 mg QD

AUCss 1

1 6 6 4 F06

100 150 mg/m2 250 mg/m2 300 mg/m2

QD 46

300 mg/m2 100 mg

100 mg 6.1

64 15 70 kg 4 20 28

65 70 kg F06 600 mg QD AUCss 15 50 kg
F06 600 mg QD AUCss 0.8 1.2

66  PBPK Simcyp version 17.1 advanced dissolution absorption and metabolism ADAM
full PBPK CYP3A4 101-

12 6.2.2.1 78% Simcyp
PBPK Ontogeny J Clin Pharmacol 2016; 56: 266-83

PBPK STARTRK-NG 4 9
8 PK
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46
AUCss

nmol h/L

1
100 mg/m2 QD 38,400 15,700, 85,700
150 mg/m2 QD 56,300 22,800, 126,000

1 6 250 mg/m2 QD 50,900 21,500, 88,400
6 1 300 mg/m2 QD 62,700 23,200, 89,200

1 1 6 300 mg/m2 QD 60,300 22,800, 92,600
1 6 2 300 mg/m2 QD 49,100 22,600, 90,500
2 2 6 300 mg/m2 QD 53,600 22,500, 97,600
2 6 3 300 mg/m2 QD 62,700 22,100, 93,500
3 3 6 300 mg/m2 QD 61,200 22,400, 94,200
3 6 4 300 mg/m2 QD 58,200 22,600, 94,900

600 mg QD 57,300 27,900, 111,000
5% , 95%

F06 600 mg QD

6 F06 300 mg/m2

600 mg QD

100 200 mg 6.1

PPK 6.2.5 F06 600 mg QD

AUCss

0.51 m2 F06

QD AUCss F06 600 mg QD

AUCss 0.43 0.50 m2

F06 100 mg QD AUCss F06

600 mg QD AUCss

STARTRK-2 AUCss

4 4 6 0.58 0.78 m2 0.57 0.76 m2 67

QD AUCss PPK 6.2.5

PBPK

18 1 1 300 mg/m2

600 mg

18 300 mg/m2 1 1
m2 1 1

0.43 0.50 100 mg
0.51 0.80 200 mg
0.81 1.10 300 mg
1.11 1.50 400 mg

1.51 600 mg

67 22 Du Bois
Arch Intern Med 1916; 17: 863-71
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NTRK

NTRK 5

F06

18 7.R.5.1 

4

4 4

F06

4 F06

4 PK PPK 4

PK

PBPK 4

PK PBPK

7.R.4

STARTRK-NG F06 PK

F06

7.R.5.3

STARTRK-2

ILD STARTRK-2
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STARTRK-2

Grade

1

QT

Grade 2 Grade3

1 Grade 4

STARTRK-2

Grade 2 1

STARTRK-2 QT

Grade 1

STARTRK-2 Grade 3

38 20

1

PPK 6.2.5

F06 QD AUCss

QT

STARTRK-NG

STARTRK-2

STARTRK-2

NCI-CTCAE Grade

STARTRK-2
68

600 mg
400 mg
200 mg

200 mg

                                                       
68 PPK PBPK
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m2

0.43 0.50

100 mg
100 mg 5
100 mg 3

100 mg 3

0.51 0.80

200 mg
200 mg 5
100 mg 5

100 mg 5

0.81 1.10

300 mg
200 mg
100 mg

100 mg

1.11 1.50

400 mg
300 mg

200 mg 5
200 mg 5

1.51

600 mg
400 mg
200 mg

200 mg
5 3
5 3

Grade

QT Grade Grade 1 1

QT

Grade 2 Grade 1

Grade 3
Grade 1

1

Grade 1

7 1

7

Grade 4

Grade 2
Grade 1

1
1

Grade
1

1

Grade 3 Grade 2 1

Grade 4 Grade 2 1

ILD Grade 1 2

Grade 3 4

Grade 3 4 Grade 1 1

Grade NCI-CTCAE ver4.03
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7.R.6

ALKA STARTRK-1 STARTRK-2 STARTRK-NG

ALKA STARTRK-1 STARTRK-2

STARTRK-NG

50 200

ALKA STARTRK-1 STARTRK-2 STARTRK-NG

24

26 1

ALKA STARTRK-1 STARTRK-2 STARTRK-NG

NTRK

7.R.3 

QT QT ILD

5.R.1 7.R.5.2 

7.2

7.1
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7.2.1 STARTRK-2

205/206 99.5% 188/206

91.3% 20% 47

47 20%
SOC

PT
MedDRA/J ver.21.0

%
206

Grade Grade 3
205 99.5 131 63.6

63 30.6  9 4.4  
67 32.5 2 1.0
42 20.4  1 0.5  

110 53.4  1 0.5  
80 38.8  5 2.4  
55 26.7  0 

95 46.1  1 0.5  
78 37.9  3 1.5  

63 30.6  20 9.7  
59 28.6  3 1.5  

60 29.1  12 5.8  
46 22.3  0 

47 22.8  1 0.5  

61 29.6  22 10.7  

81/206 39.3% 2 10

4.9% 9 4.4% 6 2.9% 5 2.4%

4 1.9% 3 1.5%

2 1.0% 2

1

21/206 10.2%

3 1.5% 2 1%

1

0.5%

1

7.2.2 STARTRK-1

75/76 98.7% 70/76 92.1%
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20% 48

48 20%
SOC

PT
MedDRA/J ver.21.0

%
76

Grade Grade 3
75 98.7 51 67.1

47 61.8  6 7.9  
21 27.6 0

28 36.8  1 1.3  
28 36.8  0 
19 25.0  1 1.3  
18 23.7 2 2.6

34 44.7  0 
27 35.5  0 

18 23.7  2 2.6  

19 25.0  2 2.6  
16 21.1  0 

18 23.7  0 

19 25.0  9 11.8  

30/76 39.5% 3

3.9% 2 2.6%

1 1.3%

2 1

6/76 7.9%

1 1.3%

1

7.2.3 ALKA

51/57 89.5%

20% 31 54.4% 26 45.6% 24 42.1%

23 40.4% 21 36.8% 20 35.1% 19 33.3%

18 31.6% 17 29.8% 16 28.1% 14

24.6% 13 22.8% 12 21.1%

24/57 42.1% 6 10.5%



NTRK
70

3 5.3% 2 3.5%

1 1.8%

2/57 3.5%

1 1.8%

7.2.4 CA14707

A 7/24 29.2% B 13/24 54.2% C 7/11 63.6% D

6/12 50.0% E 15/24 62.5% F 16/23 69.6% G 5/12 41.7% H

5/10 50.0% I 18/24 75.0% J 17/22 77.3% K 8/11 72.7% L

6/10 60.0% A 6/24 25.0%

B 10/24 41.7% C 7/11 63.6% D 6/12 50.0% E 13/24 54.2%

F 12/23 52.2% G 5/12 41.7% H 4/10 40.0% I 17/24 70.8%

J 17/22 77.3% K 8/11 72.7% L 6/10 60.0%

20% B 7 29.2% C 4

36.4% D 6 50.0% E 7 29.2% 6 25.0%

F 7 30.4% H 3 30.0% I 8 33.3%

J 10 45.5% K 4 36.4% 3

27.3% L 4 40.0% 3 30.0% 2 20.0%

7.2.5 101-04

400 mg 600 mg 600 mg

14/24 58.3% 15/24 62.5% 15/23 65.2%

14/24 58.3% 13/24 54.2% 13/23 56.5%

20% 11 45.8% 7 29.2%

5 20.8% 7 30.4%

7.2.6 101-05

2/7 28.6% 2/7 28.6%

2

1/7 14.3%

1 14.3%

7.2.7 101-06

A 4/8 50.0% B 2/16 12.5% C 2/16 12.5% D 1/8

12.5% E 2/8 25.0% A 4/8
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50.0% B 2/16 12.5% C 2/16 12.5% D 1/8 12.5% E 2/8

25.0% 20% A 3/8 37.5%

2/8 25.0% E 2/8 25.0%

7.2.8 101-07

A 18/48 37.5% B 25/48 52.1% C 23/48 47.9% D

16/48 33.3% E 5/12 41.7% F 2/12 16.7% G 4/12 33.3% H 3/11

27.3% A 18/48 37.5% B

25/48 52.1% C 21/48 43.8% D 16/48 33.3% E 5/12 41.7% F

2/12 16.7% G 4/12 33.3% H 3/11 27.3%

20% B 12 25.0% E 3 25.0%

7.2.9 101-08

A 5/24 20.8% B 4/24 16.7%

A 5/24 20.8% B 3/24 12.5% 2

A 3 12.5% B 2 8.3%

7.2.10 101-09

A 10/19 52.6% B 7/19 36.8%

A 9/19 47.4% B 7/19 36.8% 2

A 5 26.3% 3 15.8%

2 10.5% B 4 21.1% 3 15.8% 2 10.5%

7.2.11 101-12

3/10 30.0%

10/10 100%

2 10 100%

1/10 10.0%

ALT 1 10.0%

7.2.12 101-13
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4/10 40.0%

3/10 30.0% 20%

2 20.0%

7.2.13 101-14

12/14 85.7% 11/14 78.6%

20% 7 50.0% 6 42.9%

5 35.7% 4 28.6%

3 21.4%

2/14 14.3%

1 7.1%

1/14 7.1%

1 7.1%

7.2.14 101-15

A 28/48 58.3% B 28/48 58.3% C 22/47 46.8% D

17/46 37.0% A 23/48 47.9%

B 23/48 47.9% C 19/47 40.4% D 13/46 28.3%

20% A 18 37.5% B 19 39.6%

10 20.8% C 13 27.7% D 12 26.1%

C 1/47 2.1% D 1/46 2.2%

C AST

1 2.1% D 1 2.2%

7.2.15 b STARTRK-NG

30% AST 9 56.3% ALT

8 50.0% 7 43.8% 6 37.5%

5 31.3%

2/16 12.5%

1 6.3% 1

1/16 6.3%

1 6.3%
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8.

8.1

8.2 GCP

CTD 5.3.5.2-1 GCP

9. 1

NTRK

TRK

NTRK
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2

5 21

100 mg 200 mg 

30 12 19

1.

20 12 25 20 8

1.1

1 7.R.2 NTRK

ALK ROS1 18

STARTRK-2 NTRK 95%CI % 56.9

42.3, 70.7 NTRK NTRK

7.R.2.1 NTRK

NTRK

1.2

1 7.R.3 NTRK

ILD QT QT

1.3
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1 7.R.4 7.R.5.2 

STARTRK-2

NTRK

FoundationOne CDx

NTRK

1.4

1 7.R.5 

1 1 600 mg

1 1 300 mg/m2 600 mg

300 mg/m2 1 1
m2 1 1

0.43 0.50 100 mg
0.51 0.80 200 mg
0.81 1.10 300 mg
1.11 1.50 400 mg

1.51 600 mg
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600 mg
400 mg
200 mg

200 mg

m2

0.43 0.50

100 mg
100 mg 5
100 mg 3

100 mg 3

0.51 0.80

200 mg
200 mg 5
100 mg 5

100 mg 5

0.81 1.10

300 mg
200 mg
100 mg

100 mg

1.11 1.50

400 mg
300 mg

200 mg 5
200 mg 5

1.51

600 mg
400 mg
200 mg

200 mg
5 3
5 3
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Grade

QT Grade Grade 1 1

QT

Grade 2 Grade 1

Grade 3
Grade 1

1

Grade 1

7 1

7

Grade 4

Grade 2
Grade 1

1
1

Grade
1

1

Grade 3 Grade 2 1

Grade 4 Grade 2 1

ILD Grade 1 2

Grade 3 4

Grade 3 4 Grade 1 1

Grade NCI-CTCAE ver4.03

1.5

200 1

NTRK
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QT QT

ILD

1 5.R.1 7.R.5.2 

NSCLC NTRK 1%

7.R.2.1 NTRK

FoundationOne CDx

NTRK

NTRK

NTRK

QT QT ILD

NTRK
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QT QT

ILD

NTRK

STARTRK-1 STARTRK-2 ALKA

200 STARTRK-1

STARTRK-2 ALKA

57.4% 30% 2.5% 90%

32 200

STARTRK-1 STARTRK-2 ALKA 1

STARTRK-1 STARTRK-2 ALKA

1

6.4 1

7

8

49

50 51 52
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49

QT QT

ILD

NTRK

50

51

QT QT ILD

1
200

QT QT
ILD

NTRK

NTRK

52

8
7

2.
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10

NTRK

1 1 600 mg

1 1 300 mg/m2

600 mg

300 mg/m2 1 1
m2 1 1

0.43 0.50 100 mg
0.51 0.80 200 mg
0.81 1.10 300 mg
1.11 1.50 400 mg

1.51 600 mg

1.

2.

1.

2. 17.

3. NTRK

4. 9.7

17.
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1.

2.

600 mg/
400 mg/
200 mg/

200 mg/

m2

0.43 0.50

100 mg/
100 mg/ 5
100 mg/ 3

100 mg/ 3

0.51 0.80

200 mg/
200 mg/ 5
100 mg/ 5

100 mg/ 5

0.81 1.10

300 mg/
200 mg/
100 mg/

100 mg/

1.11 1.50

400 mg/
300 mg/

200 mg/ 5
200 mg/ 5

1.51

600 mg/
400 mg/
200 mg/

200 mg/
5 3
5 3

Grade

QT Grade Grade 1 1

QT

Grade 2 Grade 1

Grade 3
Grade 1

1

Grade 1

7 1

7

Grade 4
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Grade 2 Grade 1
1

1

Grade
1

1

Grade 3 Grade 2 1

Grade 4 Grade 2 1

Grade 1 2

Grade 3 4

Grade 3 4 Grade 1 1

Grade NCI-CTCAE ver4.03



i 
NTRK

ACK1 activated CDC42 kinase 1
AFAP1 actin filament associated protein 1
A/G albumin-globulin ratio A/G
AKT protein kinase B
ALB albumin
ALCL anaplastic large cell lymphoma
ALK anaplastic lymphoma kinase
ALP alkaline phosphatase
ALT alanine aminotransferase
AML acute myeloid leukemia
AST aspartate aminotransferase
ATP adenosine triphosphate
AUCss area under the plasma concentration-

time curve at steady state
BA bioavailability
BCAN brevican
BCRP breast cancer resistance protein
BICR blinded independent central review
BID bis in die 1 2
BSEP bile salt export pump
Cmax,ss maximum plasma concentration at 

steady state
CI confidence interval
CPP critical process parameter
CQA critical quality attribute
CR complete response
CRC colorectal cancer
CYP cytochrome P450 P450
14C 14C
DLT dose limiting toxicity
DMSO dimethyl sulfoxide
ECG electrocardiography
ECOG Eastern Cooperative Oncology Group
efflux ratio

EML4 echinoderm microtubule-associated
protein-like 4 4

ERK1/2 extracellular signal-regulated kinase 
1/2 1 2

ETV6 E26 transformation-specific sequence
ETS variant 6

FISH fluorescence in situ hybridization in situ
Frel relative bioavailability
GC gas chromatography
GGT gamma-glutamyltransferase γ-
hERG human ether-a-go-go-related gene ether-a-go-go
HLT high level term
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HPLC high performance liquid 
chromatography

HDPE high-density polyethylene
ICH International Council for 

Harmonisation of Technical 
Requirements of Pharmaceuticals for 
Human Use

ICH Q1A
15 6 3

0603001
ICH Q1E

15 6 3
0603004

ICH Q3A  

14 12 16
1216001

ICH Q3B  

15 6 24
0624001

ILD interstitial lung disease
IR infrared absorption spectrum
JAK2 Janus kinase 2
ka absorption rate constant
LC-MS/MS liquid chromatography/tandem mass 

spectrometry
LDPE low-density polyethylene
LMNA lamin A/C
MAPK mitogen-activated protein kinase
MATE multidrug and toxin extrusion
MCH mean corpuscular hemoglobin
MCV mean corpuscular volume

MedDRA Medical Dictionary for Regulatory 
Activities ICH

MPRIP myosin phosphatase Rho interacting 
protein

mRNA messenger ribonucleic acid
NADPH nicotinamide adenine dinucleotide 

phosphate hydrogen
NGS next-generation sequencing
NMR nuclear magnetic resonance spectrum
NPM1 nucleophosmin 1
NSCLC non-small cell lung cancer
NTRK neurotrophic receptor kinase
NZW New Zealand White
OAT organic anion transporter
OATP organic anion transporting 

polypeptide
OCT organic cation transporter
OS overall survival
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Papp A B apparent permeability in apical to 
basolateral direction

PBPK physiologically based 
pharmacokinetics

PD progressive disease
P-gp P-glycoprotein P-
PI3K phosphatidylinositol 3-kinase
PK pharmacokinetics
PLC-γ phospholipase C-γ C-γ
PLEKHA6 pleckstrin homology domain 

containing A6
PPK population pharmacokinetics
PR partial response
PS performance status
PT preferred term
QbD quality by design
QD quaque die 1 1
QT QT interval QT
QTc QT interval corrected QT
ΔQTcF Fridericia QT

RANO Response Assessment in Neuro-
Oncology

RECIST Response Evaluation Criteria in Solid 
Tumors

ROS1 c-ros oncogene 1
RP2D recommended Phase dose
SD stable disease
SDC4 syndecan 4
SCYL3 SCY1 like pseudokinase 3
SMQ standardised MedDRA queries MedDRA
SOC system organ class
SQSTM1 sequestosome 1

STAT3 signal transducer and activator of 
transcription 3

TK toxicokinetics
TPM3 tropomyosin 3
TRIP13 thyroid hormone receptor interactor 

13
TRK tropomyosin receptor kinase
UDPGA uridine diphosphate glucuronic acid
UGT uridine diphosphate glucuronosyl 

transferase
ULN upper limit of normal
UV ultraviolet spectrum
UVR ultraviolet radiation
UV/VIS ultraviolet/visible spectrum
VCL vinculin
Vss volume of distribution at steady state
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ALKA ALKA-372-001
STARTRK-1 RXDX-101-01
STARTRK-2 RXDX-101-02
STARTRK-NG RXDX-101-03
101-04 RXDX-101-04
101-05 RXDX-101-05
101-06 RXDX-101-06
101-07 RXDX-101-07
101-08 RXDX-101-08
101-09 RXDX-101-09
101-12 RXDX-101-12
101-13 RXDX-101-13
101-14 RXDX-101-14
101-15 RXDX-101-15




