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HER2  

 
 

1.  
1.1  

ADC HER2 IgG1
MAAL-9001

MAAA-1181a HER2
MAAA-1181a DNA

 
2020 3 HER2

1 2020 9 HER2
2022 11

HER2 1  
 
1.2  

HER2 IHC 1 IHC 2 ISH
U303 2018 12

 
EU U303 2022 5

2022 8 ENHERTU is indicated for the treatment of adult patients with unresectable or metastatic 
HER2-low (IHC 1+ or IHC 2+/ISH-) breast cancer who have received a prior chemotherapy in the metastatic setting 
or developed disease recurrence during or within 6 months of completing adjuvant chemotherapy.

EU 2022 11
HER2  
 

U303 2018 12  
U303 HER2

 
 
2.  

 
 
3.  

 
 
4.  

MAAA-1181a

 
1  HER2 IHC 3 IHC 2 ISH  
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5.  

 
 
6.  

 
U303 MAAA-1181a

 
 

MAAA-1181a
OS MAAA-1181a

PFS MAAA-1181a
Grade ILD

 
 

 
 
7.  

1 1
1 1  

J101
2 2 17

100 mg  
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1  
 
 

 
     

   
 

  
U303

 
HER2 *1

 

557 
373 
184 

5.4 mg/kg Q3W
 

 
  
  
  
  
 

 

 
 

  
J101

 

1  

 
2  

2a T-DM1 HER2
*2  

2b
HER2 *3  

2c HER2 *4

 
2d HER2 *5

HER2
 

2e HER2 *6

 

1  
27 

2  
2a 103 
2b  41 
2c  40 
2d  60 
2e  21 

1  
0.8 1.6 3.2 5.4 6.4

8.0 mg/kg Q3W  
2  

5.4 6.4 mg/kg Q3W
 

 
 
 

PK 

*1 IHC 1 IHC 2 ISH *2 IHC 3 ISH *3 IHC
3 IHC 2 ISH *4 IHC 2 ISH IHC 1 ISH
IHC 1 ISH *5 IHC ISH NGS *6

IHC 1 2 3 ISH  

 
U303

NCCN 2
7.2

 
 

2 NCCN  
  

 3 1 1 14 1,000 1,250 mg/m2 1 2  
 3 1 1 8 1.4 mg/m2  

 4 1 1 8 15 800 1,200 mg/m2  
 175 mg/m2 Q3W 80 mg/m2 QW  
 

 
260 mg/m2 Q3W 4 1 1 8 15 100

125 mg/m2  
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7.1  
7.1.1  
7.1.1.1 CTD 5.3.5.1-1 U303 2018 12

2022 1 11  
2 HER2 3 540 HR

480 4 HR 60 TPC
19 161  

5.4 mg/kg Q3W TPC

 
557 373 TPC 184 FAS

56 TPC 29 FAS HR 494 331 TPC 163
HR 47 TPC 25 FAS HR

FAS 14 2 TPC
12 543 371 TPC 172

56 TPC 29  
RECIST ver1.1 BICR PFS

HR 318 PFS
U303 HR PFS

FAS PFS HR OS FAS OS
5 OS PFS HR 233

333 OS 3 2
OS Lan-

DeMets O’Brien-Fleming α  
HR BICR PFS 2022 1 11

Kaplan-Meier 3 1 TPC
FAS PFS Kaplan-Meier

4 2 TPC  

 
2  1 2

6 1
HR 1

 
3  IHC 1 10%

IHC 2 10% ISH
IHC ISH ASCO/CAP 2018 INFORM HER2 Dual ISH DNA 

Probe Cocktail  
4  HR CDK4/6 240  
5  OS U303

OS OS
5 2020 10 12  
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3 PFS BICR HR 2022 1 11  
  TPC  

 331 163 
%  211 63.7  110 67.5  

95%CI  10.1 9.5, 11.5  5.4 4.4, 7.1  
95%CI *1 0.51 0.40, 0.64  

p *2 0.0001 
*1 HER2 IHC 1 IHC 2 ISH 1 2 CDK4/6

Cox *2 log-rank Cox
0.05 

 

 
1 PFS Kaplan-Meier  

BICR HR 2022 1 11  
 

4 PFS BICR FAS 2022 1 11  
  TPC  

 373 184 
%  243 65.1  127 69.0  

95%CI  9.9 9.0, 11.3  5.1 4.2, 6.8  
95%CI *1 0.50 0.40, 0.63  

p *2 0.0001 
*1 HER2 IHC 1 IHC 2 ISH 1 2 HR CDK4/6

HR CDK4/6 HR CDK4/6 HR
Cox *2 log-rank Cox

0.05 

 

TPC  

Number at risk 
 

TPC  
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n-
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l (
%

) 

Time from Randomization (months) 
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2 PFS Kaplan-Meier BICR FAS 2022 1 11  

 

47 14/371 3.8%
TPC 8/172 4.7% 0 TPC 3

4 TPC 7 2

1 TPC 1
1  

 
7.R  
7.R.1  

U303
19 9 28

0928010
3 12 10

30 6 12 0612 1 U303
 

 
7.R.2  

HER2
 

TPC  

Number at risk 
 

TPC  

Pr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l (
%

) 

Time from Randomization (months) 
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7.R.2.1  

U303  
U303 S-

1
2018

 
 

 

7.R.2.3  
 
7.R.2.2  

U303 PFS
 

U303 PFS
U303

PFS  
 

 
HER2

U303 OS
PFS

U303 OS  
 
7.R.2.3  

U303 BICR PFS
HR TPC FAS PFS

TPC 7.1.1.1 FAS
PFS OS

OS 1 Kaplan-Meier 5 3 4
TPC  
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5 OS 1 HR FAS 2022 1 11  
 HR  FAS 
  TPC   TPC  

 331 163 373 184 
%  126 38.1  73 44.8  149 39.9  90 48.9  

95%CI  23.9 20.8, 24.8  17.5 15.2, 22.4  23.4 20.0, 24.8  16.8 14.5, 20.0  
95%CI  0.64 0.48, 0.86 *1 0.64 0.49, 0.84 *2 

p *3 0.0028 0.0010 
*1 HER2 IHC 1 IHC 2 ISH 1 2 CDK4/6

Cox *2 HER2 IHC 1 IHC 2 ISH
1 2 HR CDK4/6 HR CDK4/6

HR CDK4/6 HR Cox *3 log-rank
Cox 0.00748 

 

 
3 OS 1 Kaplan-Meier HR 2022 1 11  

 

TPC  

 

Number at risk 
 

TPC  

O
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ll 
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al

 (%
) 

Time from Randomization (months) 



11 
HER2  

 
 

 
4 OS 1 Kaplan-Meier FAS 2022 1 11  

 
TPC HR FAS

PFS 6 7 HR FAS OS
8 9 TPC

TPC

 
 

TPC PFS  
 PFS TPC

OS TPC
 

 

TPC  

 

Number at risk 
 

TPC  

O
ve

ra
ll 

Su
rv

iv
al

 (%
) 

Time from Randomization (months) 
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6 PFS  
BICR HR 2022 1 11  

    
%  

95%CI  
 

 
95%CI  

 
 61  37 60.7   12.0 9.6, 17.9  

0.67 0.39, 1.16  
TPC  34  21 61.8   10.7 6.9, 12.8  

 
 161 103 64.0    9.7 7.2, 11.4  

0.46 0.33, 0.63  
TPC  87  62 71.3   4.6 3.0, 6.4  

 
 25  10 40.0  18.4 8.4,  

0.18 0.07, 0.47  
TPC  12   9 75.0   2.7 1.2, 5.4  

 
 34  27 79.4    9.0 5.4, 12.2  

1.25 0.48, 3.29  
TPC  12   5 41.7   5.9 1.6,  

 
 

 50  34 68.0    9.8 7.5, 13.0  
0.37 0.19, 0.72  TPC  18  13 72.2   2.9 1.4, 7.3  

 

 
7 PFS  

BICR FAS 2022 1 11  

    
%  

95%CI  
 

 
95%CI  

 
 71  44 62.0   10.5 8.1, 16.6  

0.69 0.41, 1.15  
TPC  37  24 64.9   10.7 6.9, 12.8  

 
 185 121 65.4    9.9 7.2, 11.5  

0.44 0.33, 0.60  
TPC  94  69 73.4   4.4 2.9, 5.4  

 
 29  14 48.3  14.2 7.1,  

0.31 0.14, 0.67  TPC  19  13 68.4   3.0 1.3, 7.2  

 
 36  29 80.6    8.3 5.4, 12.0  

1.03 0.45, 2.38  TPC  15   7 46.7   5.6 2.9,  
 

 
 52  35 67.3    9.8 7.1, 13.6  0.35 0.18, 0.67  

TPC  19  14 73.7   2.8 1.4, 7.1  
 

 
8 OS  

HR 2022 1 11  

    
%  

95%CI  
 

 
95%CI  

 
 61 22 36.1   24.5 20.0,  

0.60 0.31, 1.16  
TPC  34 16 47.1   17.5 11.1,  

 
 161 60 37.3   23.4 18.8,  

0.84 0.55, 1.28  TPC  87 33 37.9   19.9 16.0,  

 
 25  9 36.0   24.5 16.1,  

0.22 0.08, 0.59  TPC  12  8 66.7    8.0 1.8, 13.6  

  34 14 41.2    20.8 17.1, 21.7  0.57 0.22, 1.50  
TPC  12  6 50.0  19.4 5.6,  

 
 

 50 21 42.0   23.9 16.9,  
0.47 0.22, 1.01  

TPC  18 10 55.6  14.9 5.8,  
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9 OS  
FAS 2022 1 11  

    
%  

95%CI  
 

 
95%CI  

 
 71 28 39.4   24.5 18.1,  

0.66 0.36, 1.21  
TPC  37 18 48.6   17.5 11.1,  

 
 185 72 38.9   23.4 18.8,  

0.76 0.52, 1.12  
TPC  94 40 42.6   19.9 15.6,  

 
 29 12 41.4   18.2 16.1,  

0.39 0.17, 0.89  
TPC  19 12 63.2   11.7 4.8, 23.6  

 
 36 15 41.7    20.8 17.1, 21.7  

0.43 0.19, 1.00  
TPC  15  9 60.0   11.4 7.5, 19.5  

 
 

 52 22 42.3   23.9 16.9,  
0.45 0.22, 0.94  

TPC  19 11 57.9   14.1 6.3, 20.0  
 

 

BICR PFS Kaplan-Meier 10
5 6  

 

10 PFS  
BICR HR FAS 2022 1 11  

 HR  FAS 
  TPC   TPC  

 47 25 56 29 
%  34 72.3  20 80.0  40 71.4  23 79.3  

95%CI  11.0 7.0, 15.1  5.8 1.4, 11.0  9.8 7.0, 15.1  4.8 1.4, 8.1  
95%CI * 0.56 0.32, 0.99  0.51 0.30, 0.86  

* Cox  
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5 PFS Kaplan-Meier  

BICR HR 2022 1 11  
 

 
6 PFS Kaplan-Meier  

BICR FAS 2022 1 11  
 

 

TPC  

Number at risk 

 
TPC  
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HER2
 

 U303 HR PFS TPC
 

 U303 FAS
PFS HR OS FAS OS TPC

 
 

 
 
7.R.3 7.2

 
HER2

ILD infusion reaction 4 10 5
100 mg  

HER2
 

 
7.R.3.1  

U303
 

U303 11  

11 U303 2022 1 11  

 
%  

 
371  

TPC  
172  

 369 99.5  169 98.3  
Grade 3  195 52.6  116 67.4  

 14 3.8   5 2.9  
 103 27.8   43 25.0  

  60 16.2  14 8.1  
 143 38.5   72 41.9  
  84 22.6   66 38.4  

 
U303 TPC 5% Grade

282 76.0% TPC 52 30.2% 150 40.4% 23
13.4% 147 39.6% 57 33.1% 139 37.5% 45 26.2%

126 34.0% 38 22.1% 118 31.8% 33 19.2%
73 19.7% 12 7.0% 60 16.2% 14 8.1% 54
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14.6% 11 6.4% 39 10.5% 2 1.2%
36 9.7% 5 2.9% 28 7.5% 0 ILD 23 6.2% 1

0.6% 2% Grade 3 38 10.2%
9 5.2% 20 5.4% 3 1.7% 20 5.4% 1 0.6%

17 4.6% 0 2%
21 5.7% 0 ILD 16 4.3% 0 2%

17 4.6% 4 2.3% 2%
17 4.6% 4 2.3% 11 3.0% 0 0%

TPC 2%

U303
5.4 mg/kg

12 6

HER2
U303 2022 1 11

HER2
U302 20

6

ILD MedDRA SMQ MedDRA PT
ILD ILD

MedDRA PT

MedDRA PT
MedDRA PT

MedDRA PT
MedDRA PT

MedDRA PT
MedDRA PT
MedDRA PT
MedDRA PT

MedDRA PT
MedDRA PT

MedDRA PT

MedDRA PT

MedDRA PT
MedDRA PT

MedDRA PT
γ-

MedDRA PT
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T-DM1 HER2
U201 20

12 U303 U302 U201 5.4 mg/kg
%

U303
371

U302
257

U201
184

369 99.5 256 99.6 183 99.5
Grade 3 195 52.6 137 53.3 113 61.4

14 3.8 5 1.9 10 5.4
103 27.8 54 21.0 50 27.2

60 16.2 38 14.8 34 18.5
143 38.5 120 46.7 75 40.8

84 22.6 59 23.0 44 23.9

U302 U201 U303 10% Grade
3% Grade 3

U303 TPC Grade 3
U303

HER2

7.R.3.2
U303

U303 13 6

13 U303 2022 1 11
%

56 315
56 100 313 99.4

Grade 3 33 58.9 162 51.4
0 14 4.4

10 17.9 93 29.5
16 28.6 44 14.0
23 41.1 120 38.1
13 23.2 71 22.5

10% Grade
26 46.4% 63 20.0% 26 46.4%
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100 31.7% ILD 15 26.8% 7 30 9.5% 14 25.0% 23 7.3%
14 25.0% 37 11.7% 13 23.2% 36 11.4%

5% Grade 3 7 12.5% 18
5.7% 5% ILD 12 21.4% 19 6.0%

5% 9 16.1% 25 7.9%
5%

 
 

 
U303

 
 

 
 

 
 
7.R.4  

HER2
 

 
 

  
 HER2

 
 

7.R.2 7.R.3

HER2
 

 
 

  
 HER2

HER2
 

 

 
7  ILD Grade 1 2 ILD 2  
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7.R.4.1  
HER2

 
 

 NCCN v.4.2022  
 IHC 1 IHC 2 ISH

 
 ASCO Guideline Rapid Recommendation Update J Clin Oncol 2022; 40: 3088-90  

 IHC 1 IHC 2 ISH
 

 
 

IHC 1 IHC 2 ISH HER2 HER2-low
U303 HER2

7.R.2 7.R.3
 

HER2
 

 HER2 HER2-low
HER2 IHC 1 IHC

2 ISH HER2 IHC
3 IHC 2 ISH IHC 0 IHC 1 IHC 2

ISH HER2 HER2-low
 

 
U303 2

U303

 

 
 

U303
HER2
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 HER2
 

 
 

HER2
U303

HER2
 

HER2
 

 
 

  
 HER2

HER2
 

 
7.R.4.2 HER2  

HER2
 

U303 Ventana Medical Systems VENTANA PATHWAY Anti-
HER-2/neu (4B5) IHC assay IHC INFORM HER2 Dual ISH 
DNA Probe Cocktail ISH IHC 1 IHC 2 ISH

7.1.1.1 VENTANA PATHWAY Anti-
HER-2/neu (4B5) IHC assay ASCO/CAP 2018

IHC 0 3
ultraView HER2 4B5

 
ultraView

HER2 4B5
 

 
 

 
7.R.5  

HER2
U302

U303
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HER2
 

 

 
 
7.R.6  

HER2

 
 U303

7.R.3.1  
 U303 ILD

7.R.3.2  
 8

 
 

 
 
7.2  

7.1
 

 
7.2.1 U303  

369/371 99.5% TPC 169/172 98.3%
357/371 96.2% TPC 162/172 94.2%

10% 14  

 
8  HER2 HER2

2022 9
1,773 1,126  
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14 10%  

SOC 
PT 

MedDRA Ver.24.0  

%  
 

371  
TPC  
172  

Grade Grade 3  Grade Grade 3  
 369 99.5  195 52.6  169 98.3  116 67.4  

  
 139 37.5   38 10.2   45 26.2   9 5.2  

  49 13.2  21 5.7   31 18.0   24 14.0  
  

 282 76.0  17 4.6   52 30.2  0 
 150 40.4   6 1.6   23 13.4  0 
 126 34.0   3 0.8   38 22.1  0 
 100 27.0   5 1.3   38 22.1   3 1.7  

  41 11.1   1 0.3  17 9.9   1 0.6  
 

 110 29.6  20 5.4   50 29.1   3 1.7  
  70 18.9   9 2.4   25 14.5   4 2.3  

  46 12.4   1 0.3   22 12.8  0 
  

AST   92 24.8  12 3.2   42 24.4   8 4.7  
  81 21.8  31 8.4   62 36.0   49 28.5  
  78 21.0  25 6.7   49 28.5   30 17.4  

ALT   75 20.2   4 1.1   43 25.0   9 5.2  
  73 19.7  20 5.4  12 7.0   1 0.6  

  60 16.2   1 0.3  14 8.1  0 
  

 118 31.8   9 2.4   33 19.2   2 1.2  
  39 10.5  10 2.7  12 7.0   2 1.2  

  
  43 11.6  0  20 11.6   1 0.6  

  
  54 14.6   1 0.3  11 6.4  0 

 18 4.9  0  19 11.0   3 1.7  
  

  39 10.5  0  2 1.2  0 
  38 10.2   6 1.6  16 9.3   3 1.7  

  
 147 39.6  0  57 33.1  0 

  5 1.3  0  24 14.0   7 4.1  

 
103/371 27.8% TPC 43/172 25.0%

1% ILD 7 1.9%
5 1.3% 4

1.1% TPC 5 2.9% 4 2.3% 3 1.7%

2 1.2% ILD 7 4
3 2 1 TPC

3 2
1  
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60/371 16.2% TPC 14/172 8.1%
1% 21

5.7% ILD 16 4.3% TPC 4 2.3%
21 ILD 15 TPC 4

 

 
8.  
8.1  

 
 
8.2 GCP  

CTD 5.3.5.1-1 GCP
 

 
9. 1  

HER2

HER2
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2  
 

5 2 6  
 

 
 100 mg 
  
  
 4 6 27  

 
 

 
 
1.  

20 12 25 20 8  
 
1.1  

1 7.R.2 HER2
U303

PFS OS
 

 HR PFS TPC
 

 FAS PFS HR
OS FAS OS TPC

 
 

 
 
1.2  

1 7.R.3 HER2

ILD infusion reaction
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HER2
 

 
 

 
1.3  

1 7.R.4

 
 

 
HER2  

 
 

 
 

  
 HER2

HER2
 

 
 

 

 
 
1.4  

1 7.R.5
HER2

 
 

 
1 5.4 mg/kg 90

3 2
30  
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1.5  

1 7.R.6
HER2

 
 

 
 

15
16

 
 

15  
 

   
 ILD 
  
 infusion reaction 

 
 

  
  

 

 
 

 
 

16  
 

   
 HER2

 
 HER2

 

  ILD
 

 
 

  

 
 
2.  

10 3 24  
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4 11 24  
HER2  
HER2  

HER2  
 

4 11 24  
HER2

HER2  
1 5.4 mg/kg 90

3 2
30  

HER2  
1 6.4 mg/kg 90

3 2
30  

 
    

 
 

 
1.

 
2.

SpO2 X CT

 
3. CT

 
 

 
 

 
4 11

24  
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1.
 

HER2  
12.

 
23.  

HER2  
3.

 
4.  
5. HER2

HER2
 

HER2  
63.

 
74.

 
85.  
96.  

 
4 11 24

 
1.  
2.  

 

 

 
HER2

HER2  

HER2
 

 5.4 mg/kg 6.4 mg/kg 
 4.4 mg/kg 5.4 mg/kg 
 3.2 mg/kg 4.4 mg/kg 

 3.2 mg/kg
 

4.4 mg/kg
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Grade 1  

 

1
 

Grade 2 4   

LVEF
 

40%
LVEF

45% 

10% 3 LVEF  

10%
20% 

3 LVEF  
10%  

LVEF 40%
20% 

3 LVEF 40%
20%  

   

QT
 

Grade 3  Grade 1 1  
Grade 4   

Infusion 
reaction 

Grade 1  50%
 

Grade 2  Grade 1 50%
 

Grade 3 4   

 
Grade 3  Grade 2 1

 
Grade 4  Grade 2 1  

  1  

 Grade 3  Grade 2  
Grade 4  Grade 2 1  

 
Grade 3  

Grade 1  
7  
7 1  

Grade 4  Grade 1 1  

 

Grade 2  
Grade 1  
7  
7 1  

Grade 3  
Grade 1  
7 1  
7  

Grade 4   

 
Grade 3  

Grade 1  
3  
3 1  

Grade 4   

 
Grade 3  

Grade 1  
7  
7 1  

Grade 4   
Grade NCI-CTCAE ver.5.04.03  

 
 

 



i 
HER2  

 
 

 
   

ADC antibody-drug conjugate  
ALT alanine aminotransferase 

 
AST aspartate aminotransferase 

 
ASCO/CAP  Human epidermal growth factor receptor 2 

testing in breast cancer: American Society of 
Clinical Oncology/College of American 
Pathologists clinical practice guideline 
focused update 

 

BICR blinded independent central review  
CDK4/6 cyclin dependent kinase 4 and 6 4 6 
CI confidence interval  
DNA deoxyribonucleic acid  
FAS full analysis set  
HER2 human epidermal growth factor receptor 

type 2 
2  

HR hormone receptor 
 

Ig immunoglobulin  
IHC immunohistochemistry  
ILD interstitial lung disease  
ISH in situ hybridization in situ  
MedDRA Medical Dictionary for Regulatory Activities ICH  
NCCN  National Comprehensive Cancer Network 

Clinical Practice Guidelines in Oncology, 
Breast Cancer 

 

NCI-CTCAE National Cancer Institute Common 
Terminology Criteria for Adverse Events  

NGS next generation sequencing  
OS overall survival  
PFS progression free survival  
PK pharmacokinetics  
PT preferred term  
QW quaque 1 week 1  
Q3W quaque 3 weeks 3  
RECIST Response Evaluation Criteria in Solid 

Tumors  
SMQ standardised MedDRA queries MedDRA  
SOC system organ class  
S-1  

 
T-DM1  

 
TPC Treatment of physician’s choice  



 
HER2  

ⅱ 

   
  

 
   

  
 

   
  

 
J101   DS8201-A-J101  
U201   DS8201-A-U201  
U302   DS8201-A-U302  
U303   DS8201-A-U303  

   
  

 
 




