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Sparano et al. J Clin Oncol. 2008.
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836 iDFS />~

n=6,711

Sparano et al. N Engl J Med. 2018.
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o P=0.26

o 0.4+ Hazard Ratio Arm B vs. Arm C (95% Cl) )

n 1.08 (0.94, 1.24) 9-year iDFS

LQL Arm C Chemo +ET 84.3%
0.2+ Arm B ET Alone 83.3%
00 | | | | | | |

I |
0 12 24 36 48 60 72 84 96 108

_ Months
Number at risk
3312 3204 3104 2993 2849 2645 2335 1781 1130 523
3399 3293 3194 3081 2953 2741 2431 1859 1197 537

ITT: intent-to-treat

iDFS: invasive disease-free survival
RS: BRAO7H#ER

ET: ADWEDE
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O-Year Event Rates — ITT Population: All Arms

Arm A: ET alone (RS 0-10)
3% Distant recurrence rate

Arms B & ©: Randomized (RS 11-25)
5% Distant recurrence rate overall

T~ Arm D: Chemoendocrine (RS 26-100)
13% Distant recurrence rate
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Distant Recurrence-Free Probability

0.4- =EEFEEE13%

RS 0-10: Assigned to ET Alone ﬂ: _-’-T‘jgifa) _t%-&-g}j]%ﬁ\
0.2 M Rs 11-25: Randomized to ET Alone =1 o rp e — .

RS 11-25: Randomized to Chemo + ET ﬁﬁ'l'-?-ﬂ"] (C7~ a3 1’LT [(E Ly 7:}. Ly

B RS 26-100: Assigned to Chemo + ET
0.0
0 12 24 36 48 60 72 84 96 108
Months ET: endocrine therapy

ITT: intent-to-treat
RS: Recurrence Score®result

Sparano et al. N Engl J Med. 2018.
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Recurrence Score

Recurrence Score

0-10 Recurrence Score 11-25 26 or Higher
Arm A Arm B Arm C Arm D
Endocrine Therapy Endocrine Therapy Chemoendocrine Chemoendocrine
Total Number 1619 3319 3312 1389
Adjuvant Chemotherapy (n=8) (n=185) (n=2704) (n=1300)
CMF 1(12%) 12 (6%) 183 (7%) 52 (4%)
Anthracycline w/o Taxane 0 (0%) 52 (28%) 774 (29%) 334 (26%)
Anthracycline and Taxane 2 (25%) 17 (9%) 181 (7%) 244 (19%)
Taxane & Cyclophosphamide 3 (38%) 95 (51%) 1515 (56%) 589 (45%)
Other or Type Not Specified 2 (25%) 9 (5%) 51 (2%) 81 (6%)
None 1611 3214 608 89

Sparano et al. N Engl J Med. 2018.
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Time (months)
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J Clin Oncol 2009. 27:1177-1183.
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Research Trial 9735

Stephen Jones, Frankie Ann Holmes, Joyce O’Shaughnessy, Joanne L. Blum, Svetislava ]. Vukelja,

Kristi J. McIntyre, John E. Pippen, James H. Bordelon, Robert L. Kirby, John Sandbach, William ]. Hyman,
Donald A. Richards, Robert G. Mennel, Kristi A. Boehm, Wally G. Meyer, Lina Asmar, Daniel Mackey,
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Primary endpoint

DFS

Table 1. Baseline Demographics by Age Group

Age by Arm (years)

< 65 =65 All Patients
TC AC TC AC TC AC
Demographic No. % No. % No. % No. % No. % No. %
|_No. of patients 428 428 78 82 506 510
ER+ and/or PR+ 312 73 291 68 56 72 60 73 368 73 351 69
PR—/PR— 1115 27 136 32 22 28 21 26 137 27 157 31
Unknown 1 1 1 0] 2 1
Node
0 212 50 217 51 28 36 31 38 240 48 248 49
Tto3 174 47 /4 47 35 45 38 46 209 41 212 42
4+ 42 10 37 9 15 19 13 16 57 11 50 9
Median age, years 50 49 69 68 52 51
Range 27-64 27-64 65-77 65-77 27-77 27-77

Abbreviations: TC, docetaxel/cyclophosphamide; AC, doxorubicin/cyclophosphamide; ER, estrogen receptor; PR, progesterone receptor.

J Clin Oncol 2009. 27:1177-1183.
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Anthracyclines in Early Breast Cancer: The ABC
Trials—USOR 06-090, NSABP B-46-1/USOR 07132, and
NSABP B-49 (NRG Oncology)

Joanne L. Blum, Patrick J. Flynn, Greg Yothers, Lina Asmar, Charles E. Geyer Jr, Samuel A. Jacobs, Nicholas J.
Robert, Judith O. Hopkins, Joyce A. O'Shaughnessy, Chau T. Dang, Henry Leonidas Gomez, Louis Fehrenbacher,
Svetislava J. Vukelja, Alan P. Lyss, Devchand Paul, Adam M. Brufsky, Jong-Hyeon Jeong, Linda H. Colangelo,
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TC6H A 7 IV ET/ATHI)Y - 334/ AR
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Table 1. Patient and Tumor Characteristics by Parent Protocol Data
% of Patients by Trial
USOR 06-090 B-46-1 /07132 B-49 Total % of Patients
Patient or tumor characteristic (n = 1,286) (n = 1,061) n=1,819) (N = 4,156) P
Median follow-up time, years 6.3 4.8 22 3.3 NA
Age, years
= 49 37 38 31 35
50-59 38 35 35 36 =< .001
= 60 26 27 34 29
Race
White 88 83 84 85
Black or African American 10 12 1 11
Asian 2 2 2 = 001
Otherfunknown 1 2 3 2
Ethnicity
Hispanic or Latino 11 11 8 10
Not Hispanic or Latino 89 85 90 88 = .001
Unknown 0 4 2 2
Hormonal receptor status
ER or PgR positive 71 67 68 69
M:aﬁua 20 277 29 “21 14
No. of positive nodes
0 35 38 46 41
T3 BT a3 a0 Fiv.}
4-9 11 14 1 12 = .001
=10 3 5 4
Histologic grade
Low 12 11 9 10
Intermediate 38 37 36 37
High 45 52 55 51 < .00 .
Unknown g : : 2 J Clin Oncol.2017. 35:2647-2655.
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c @ 1-3 28 21 1.58 0.90 to 2.79 0.71 i
C

(48]
o S 40 - >4 16 11 1.34 0.6210 2.91 -
= .2 : -
< O ---TC: 2,094 Pts, 220 events, 4-yr survival 88.2% No. nodes In hormone positive

20 - TaxAC: 2,062 Pts, 179 events, 4-yr survival 90.7% 0 22 29 0.69 0.39to 1.19 <l—
HR, 1.23 (95% Cl, 1.01 to 1.50) P= .04 1-3 53 46 114 077to 1.69  0.026 -
I I 1 I I I I >4 49 35 .
0 1 9 3 4 5 6 - > 1.46 0.95 to 2.26
Time From Random Assignment (years) Overall 220 179 1.23 1.01t0 1.50
A T T T T T T
No. at risk: 0.5 0.6 1.0 15 2.0 25 3.0
TC 2,094 2,006 1599 1,014 856 591 358 136
TaxAC 2,062 1,965 1,575 1,007 847 565 316 132 Favors TC  Favors TaxAC
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= EFERIJEICH L CTdose-denseft FEEIIHEEB I NE D ?

DD {L\ & EROIEERE Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%ClI
Citron 2003 75 988 107 985 27.8% 0.70 [0.53, 0.93] -

Mastro 2015 103 1,002 149 1,001 36.5% 0.69 [0.55, 0.87] -

Venturini 2005 104 604 118 610 35.8% 0.89 [0.70, 1.13] -

Total (95%Cl) 2594 2,596 100.0% 0.76 [0.64, 0.90] 0

Total events 282 374 e

Heterogeneity : Tau’=0.01 ; Chi’=2.67, di=2 (p=0.26) : °’=25%

Test for overall effect : Z=3.24 (p=0.001)

0.01 0.1 1 10

+

100

Favors [DD {E%Mi%] Favors [GERO{LemE]

B1 X37FVRX DD LERE vs ERDLFERE, OS

BEEDNTFVRICHOWTIE, EMDOY RVIIERTHEHLDDOHFHEE
FEHIPUETIEDL S [BHED] WA B,

58]

E 2% TH Y,
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BHREATVFER 16-25 (n=4338) n  IDSF DRFI ET vs ET-CT ET vs ET-CT
SOVINEGVIN
[ <40 % 203 35 12 —_— !
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ERERI S IEN DIRERHEREHIBIER : 11~15%

Recurrence Score
0-10

Recurrence Score 11-25

Recurrence Score
26 or Higher

Arm A
Endocrine Therapy

Arm B
Endocrine Therapy

Arm C

Chemoendocrine

Arm D
Chemoendocrine

Endocrine Therapy (Premenopausal) (n 478) (n=1212) (n=1203) (n=407)
Al 2 (7%) 3 (4%) 110 (9%) 41 (10%)

OFS 7 (4%) 2 (5%) 3 (3%) 21 (5%)

OFS and Al 2 (7%) 124 (10%) 4 (8%) 31 (8%)
Tam 238 (50%) 558 (46%) 461 (38%) 177 (43%)
Tam and Al 146 (31%) 394 (33%) 482 (40%) 117 (29%)

Other 1(0%) 5 (0%) 2 (0%) 1(0%)

None Reported 12 (3%) 16 (1%) 21 (2%) 19 (5%)

Sparano et al. N Engl J Med. 2018.




ER+ TCIIMbZEEICK DHAREDL H > T2 AN FRERD RET

Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE _Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
IBCSG 2006 -0.4943 017163 23.9% 0.61[0.44,0.85] —
Jung 2010 -0.73397 0.32766 6.5% 0.48[0.25, 0.91]
Pagani 1998 -0.43078 0.11074 57.3% 0.65[0.52, 0.81] .3
Parulekar 2005 -0.67334 0.23962 12.2% 0.51[0.32,0.82] S
Total (95% Cl) 100.0% 0.61[0.52,0.72] %
Heterogeneity: Chi*=1.42, df= 3 (P = 0.70); F= 0% = t—

Test for overall effect: Z=5.91 (P < 0.00001)

01 02 05 1 2 5 10

Favours [with CIA] Favours [without CIA]

Heterogeneity: Chi*=1.15,df=3{(P=0.77); F= 0%

Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE _Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
IBCSG 2006 0.322084 0.309696 27.2% 1.38[0.75, 2.53] T
Jung 2010 0.371564 0571636 8.0% 1.45[0.47, 4.45] —]
Pagani 1998 0.058269 0.208103 60.2% 1.06[0.70, 1.59] = =
Parulekar 2005 -0.38566 0.7562 46% 0.68][0.15, 2.99]
Total (95% Cl) 100.0% 1.14[0.83, 1.57] ?

1

Test for overall effect: Z=0.83 (P = 0.40)

Zhao J. et al. Breast Cancer Res Treat (2014) 145:113-128

0.05 0.2 5 20
Favours [with CIA] Favours [without CIA]
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Genetic Risk Genetic Risk Genetic Risk
Clinical Risk Clinical Risk Clinical Risk

Genetic Risk
Clinical Risk

(N = 2,634)

(N = 1,497) (N =690) (N=1,873)
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(N = 749) = =

Cardoso et al. N Eng J Med. 2016.



Overview of MINDACT results at 8 years

Low Clinical Risk

* Low clinical risk:
tumour size <3 cm and Grade 1
tumour size <2 cm and Grade 2
tumour size <1 cm and Grade 3

High clinical risk: all other cases with

known values for grade and tumour size

High Clinical Risk
n=3356

n=3337
Low MMP High MMP
n=2744 n=593
ET alone CT-ET
ET alone N= 346 n= 344
DMFES DMFS DMFS
95%

DMFS: distant metastasis-free survival

91%
|

92%
J

1.5% =+ 2.3 difference

Low MMP
n=1551

High MMP
n=1805

> 50 years
n= 884
ET alone || CT-ET ET alone || CT-ET
n=229 n=235 n=453 n=441
DMFS DMFS DMFS DMFES
‘ 89% 94%l l90% 90%,

5% =+ 2.8 difference

0.2% =+ 2.1 difference

Cardoso et al. ] Clin Oncol 38: 2020 (suppl; abstr 506)
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Figure 2. Principal component analysis of the top 500
MammaPrint B MP High Risk genes with the highest variance.
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Figure 1. Percentage of MammaPrint results and BluePrint subtypes by age group. (A) MP results as Low Risk versus High
Risk. Within the High Risk group, women were categorized as H1 or H2 (B). (C) BP tumor subtypes in women < 50 (left) and

> 50 years (right).
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Adjuvant Paclitaxel and Trastuzumab for
Node-Negative, HER2-Positive Breast Cancer

Sara M. Tolaney, M.D., M.P.H., William T. Barry, Ph.D., Chau T. Dang, M.D.,
Denise A. Yardley, M.D., Beverly Moy, M.D., M.P.H., P. Kelly Marcom, M.D.,
Kathy S. Albain, M.D., Hope S. Rugo, M.D., Matthew Ellis, M.B., B.Chir., Ph.D.,
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Weekly Paclitaxcel 12

+ Trastuzumab 14
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luliana Shapira, M.D., Antonio C. Wolff, M.D., Lisa A. Carey, M.D.,
Beth A. Overmoyer, M.D., Ann H. Partridge, M.D., M.P.H., Hao Guo, M.S,,
Clifford A. Hudis, M.D., lan E. Krop, M.D., Ph.D., Harold J. Burstein, M.D., Ph.D.,

and Eric P. Winer, M.D.

Table 1. Baseline Characteristics of the Patients.*

Characteristic

Age group
<50yr
50-59 yr
60-69 yr
=70yr

Sex
Female
Male

Racef
White
Black
Asian
Other

Patients (N =406)

no. (%6)

132 (32.5)
137 (33.7)
96 (23.6)
41 (10.1)

405 (99.8)
1(0.2)

351 (86.5)
28 (6.9)
11 (2.7)
16 (3.9)

Primary tumor

Size
Tlmic: =0.1 cm
Tla:>0.1to =0.5cm
Tlb: >0.5to<1.0cm
Tlc:>1.0to=2.0cm
T2:>2.0to=3.0cm

MNodal status
NO
M1lmic

Histologic grade
|: well-differentiated
II: moderately differentiated
lll: poorly differentiated

Unknown

(2.2)
(16.7)
124 (30.5)
169 (41.6)
36 (8.9)

9
68

400 (98.5)
6 (1.5)

44 (10.8)

131 (32.3)

228 (56.2)
3(0.7)

AR VI BRI 1 (3 ST RR BT

ER+IEADMWEEDL B ZmbhNTc

HER2-positive status 406 (100)
Estrogen-receptor status
Positive 260 (64.0)
Negative 141 (34.7)
Borderline 5(1.2)
Progesterone-receptor status
Positive 201 (49.9)
Negative 196 (48.3)
Borderline & (2.0)
Unknown 1(0.2)

Hormone-receptor status
Positive 272 (67.0)
MNegative 134 (33.0)

Tolaney SM.N Engl J Med

. 2015
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A Disease-free Survival
0.8+
3%IDFS
£ 06 98.7%(97.6—99.8)
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0 12 24 ib 48 &0 72
Month
MNo. at Risk 406 390 385 366 193 &7 5
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Table 2. Events Observed for the Primary End Point of Disease-free Survival.
Patients Time to
Event (N =406) Event
no. (%) Mo
Any recurrence or death 12 (3.0)
Local or regional recurrence™
Ipsilateral axilla, HER2-positive 3(0.7) 12, 20, 54
Ipsilateral breast, HERZ-positive 1(0.2) 37
MNew contralateral primary breast cancer
HER2-positive 1(0.2) 56
HER2-negative 3(0.7) 12,37, 59
Distant recurrence®
Skeletal tissue, HER2-positive 1(0.2) 27
Soft tissue, HER2-negative 1(0.2) 46
Death
Breast-cancer—related 0
Mot breast-cancer—related 2 (0.5) 13,71

Tolaney SM.N Engl J Med. 2015
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C Disease-free Survival According to Tumor Size D Disease-free Survival According to Hormone-Receptor Status
1.0— =1lecm 1.0-
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0.8 0.8
=lecm
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Month Month
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Adjuvant docetaxel and cyclophosphamide plus
trastuzumab in patients with HER2-amplified early stage
breast cancer: a single-group, open-label, phase 2 study

Stephen E Jones, Rufus Collea, Devchand Paul, Scot Sedlacek, Anne M Favret, Ira Gore Jr, Deborah L Lindquist, Frankie Ann Holmes,

Mary Ann K Allison, Barry D Brooks, Raul M Portillo, Svetislava | Vukelja, Michael S Steinberg, Christopher Stokoe, Maria W Crockett, Yunfei Wang,

Lina Asmar, Nicholas J Robert, Joyce O'Shaughnessy

Patients (M=493)
Age (years) 55 (24-75)
ECOG performance status
0 431(87-4%)
1 62 (12-6%)
Stage at diagnosis
I 284 (57-6%)
il 203 (41-2%)
1l 6 {1.2%)
Positive nodes
None 391 (79-3%)
1-3 96 (19-59%)
=4 B(1-2%)

HER2FZ 4 FLIE TR
18-755% + PSO-1
Stagel-2
(U v /REnEciEfe Mt (3 fE

e AV oY N AY

TC 449l
+ Trastuzumab 14

Turmour size (cmj
=05
0-5-1-0
1-1-2-0
2-1-5-0
Oestrogen receptor status
Megative
Positive
Progesterone receptor status
Megative
Positive

Data are median (range} or n (%). ECOG=Eastern Cooperative Onoology Group.

ZRD IR | L IETHR BB
ER+IINIEEN B T lanh -

17 (3-4%)

90 (18-3%)
224 (45-4%)
162 (32-9%)

173 (35-1%)
320 (64-9%)

260 (52-7%)
233 (47-3%)

Table 1: Baseline characteristics

Stephen E Jones. Lancet Oncol 2013. 14: 1121-28
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Stephen E Jones, Rufus Collea, Devchand Paul, Scot Sedlacek, Anne M Favret, Ira Gore Jr, Deborah L Lindquist, Frankie Ann Holmes,
Mary Ann K Allison, Barry D Brooks, Raul M Portillo, Svetislava | Vukelja, Michael S Steinberg, Christopher Stokoe, Maria W Crockett, Yunfei Wang,
Lina Asmar, Nicholas J Robert, Joyce O'Shaughnessy

2-year DFS 3-year DFS 2-year overall survival 3-year overall survival

All patients (n=493) 97-8% (96-0-98-8) 96:9% (94-8-98-1) 99-2% (97-8-99-7) 98-7% (97-1-99-4)

Mode status

Node positive (n=102)
Node negative (n=391)

96-9% (90-7-99-0)
98-1% (96-0-99-1)

93:5% (86-2-97-1) 100%

97-8% (95-6-98.9)

98-9% (97-2-99-6)

97-7% (91:3-99-4)
98-9% (97-2-99-6)

=1-0 cm node negative (n=95)
Tumour size

=1-0 cm (n=107)

1-1-2-0 cm (n=224)

100%

100%
98-1% (95-0-99-3)

100%

100%
96-5% (92-8-98-3)

100%

100%
99-5% (96-8-99-9)

100%

100%
99-5% (96-8-99-9)

>2.0 cm (n=162)

Gene copy number
TOP2A amplified (n=190)
TOP2A non-amplified (n=248)
cMYC amplified (n=99)
tMYC non-amplified (n=337)

96-0% (91-3-98.2)

97-8% (94-2-99-2)
97-9% (94-9-99-1)
96-8% (90-4-99-0)
98-1% (95-8-99-1)

Data are % (95% Cl). DFS=disease-free survival.

95-2% (50-2-97-7)

97-2% (93-4-98-8)
96-4% (92-9-98-2)
96-8% (90-4-99-0)
97-1% (94-4-98-5)

98-1% (94-1-99-4)

99-5% (96-2-99-9)
98-8% (96-2-99-6)
99-0% (93-0-99-9)
99-1% (97-2-99-7)

96-6% (92-0-98-6)

98-9% (95-6-997)
98-3% (95-4-99-3)
99-0% (93-0-99-9)
98-8% (96-7-99-5)

Table 2: Summary of 2-year and 3-year DFS and overall survival by pathological feature or gene copy number

HHERTHDB I LIC

EBRNBE

Stephen E Jones. Lancet Oncol 2013. 14: 1121-28



Randomized Controlled Trial of Trastuzumab With
or Without Chemotherapy for HER2-Positive Early
Breast Cancer in Older Patients

Masataka Sawaki, MD, PhD!; Naruto Taira, MD, PhD?; Yukari Uemura, PhD3; Tsuyoshi Saito, MD, PhD#; Shinichi Baba, MD%;
Kokoro Kobayashi, MD®; Hiroaki Kawashima, MD, PhD?; Michiko Tsuneizumi, MD, PhD®; Noriko Sagawa, MD, PhD?;

Hiroko Bando, MD, PhD'%;, Masato Takahashi, MD, PhD'!; Miki Yamaguchi, MD, PhD'?; Tsutomu Takashima, MD, PhD*3;

Takahiro Nakayama, MD, PhD'#; Masahiro Kashiwaba, MD, PhD®; Toshiro Mizuno, MD, PhD'5; Yutaka Yamamoto, MD, PhD?;

Hiroji lwata, MD, PhD"; Takuya Kawahara, PhD"?; Yasuo Ohashi, PhD'®; and Hirofumi Mukai, MD, PhD'®, for the RESPECT study group

HER2[Z M4 H =il 4

70-807%%

Stagel(T1bc),2A,2B,3A

Trastuzumab
Monotherapy Trastuzumab 4+ Chemotherapy

Characteristic (n = 135) (n = 131) P
Mean age, years (SD) 739 (2.8) 739 (3.0) 79
Performance status 76

0 126 (93.3) 121 (92.4)

1 9 (6.7) 10 (7.6)
Pathologic tumor size 57

Tlb 10 (7.4) 11 (8.4)

Tlc 55 (40.7) 54 (41.2)

T2 64 (47.4) B4 (48.9)

T3 6 (4.4) 2(1.5)
Lymph node metastasis .39

Megative 111 (82.2) 103 (78.6)

Positive 23 (17.0 24 (18.4)

Unknown 1(0.7) 4(3.1)
Stage 8

[ 58 (43.0) 58 (44.3)

A 56 (41.5) 55 (42.0)

1B 20 (14.8) 16 (12.2)

A 1(0.7) 2(1.5)

(=255~
~+ Trastuzumab 14F

Trastuzumab 14F

Masataka Sawaki. 2020.J Clin Oncol 16.
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70-807%%
Stagel(T1bc),2A,2B,3A

(=255~
~+ Trastuzumab 14F

Trastuzumab 14F

1.0

0.8

DFS (probability)

Mo. at risk:
Trastuzumab + chemotherapy
Trastuzumab monotherapy

0.6

0.4 4

0.2 4

3ZEDFS
Trastuzumab

89.5% (95% ClI, 82.9 to 93.6)

Trastuzumab + CT 93.8% (95% CI, 87.9 to 96.8)
(HR, 1.36; 95% CI, 0.72 to 2.58; P=0 .51).

et FRGIESERITRINGE D -7

13
135

—— Trastuzumab + chemotherapy
— Trastuzumab monotherapy
L] ] 1 L] ] 1
0 1 2 3 4 5 6

Time Since Random Assignment (years)

18
17

126 121 112 G4

3B
132 125 112 1 40

; X SEIEDEIZIEM T
-0.39 months
(95% CI, -1.71 to 0.93; P= .56)

Masataka Sawaki. 2020.J Clin Oncol 16.
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0.2 —— Trastuzumab + chemotherapy
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Time Since Random Assignment (years)

3%FRFS
Trastuzumab 92.4% (95% ClI, 86.3 to 95.8)

Trastuzumab +CT 95.3% (95% CI, 89.7 to 97.8)
HR : 1.33; 95% CI, 0.63 to 2.79
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0S (probability)

o
ho

= Trastuzumab + chemotherapy
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Mo. at risk:
Trastuzumab + chemotherapy K3
Trastuzumab monotherapy 135

1 2 3 4 5 6
Time Since Random Assignment (years)
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3%E0S
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Stagel(T1bc),2A,2B,3A

95% CI
Hazard
Subgroup Treatment No. of Patients J No. of Events (%) Ratio Upper  Lower P
Age group, years
70-75 Trastuzumab monotherapy 96 14 (14.6) 1.85 0.75 4.58 31
Trastuzumab + chemaotherapy 89 7(79)
76-80 Trastuzumab monotherapy 39 9 (23.1) 1.04 041 2.61 94
Trastuzumab + chemaotherapy 42 9 (21.4)
Performance status
0 Trastuzumab monotherapy 126 22 (17.5) 162 0.81 3.21 17
Trastuzumab + chemotherapy 121 13 (10.7)
1 Trastuzumab monotherapy 9 1(11.1) 0.32 0.03 3.08 32
Trastuzumab + chemaotherapy 10 3 (30.0)
Lymph node metastasis
Negative Trastuzumab monotherapy 106 18 (17.0) 162 0.75 3.52 22
Trastuzumab + chemotherapy 97 10 (10.3)
Paositive Trastuzumab monotherapy 29 5(17.2) 091 0.28 2.99 87
Trastuzumab + chemotherapy 34 6 (17.6)
Hormene receptor
Positive Trastuzumab monotherapy 62 9 (14.5) 1.19 0.44 3.19 J4
Trastuzumab + chemaotherapy b5 7(10.8)
Negative Trastuzumab monotherapy 73 14 (19.2) 1.48 0.64 3.43 36
Trastuzumab + chemotherapy 66 9 (13.6)

(=255~
~+ Trastuzumab 14F

Trastuzumab 14F

Masataka Sawaki. 2020.J Clin Oncol 16.
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Adjuvant Pertuzumab and Trastuzumab
in Early HER2-Positive Breast Cancer

Gunter von Minckwitz, M.D., Marion Procter, Ph.D., Evandro de Azambuja, M.D.,
Dimitrios Zardavas, M.D., Mark Benyunes, M.D., Giuseppe Viale, M.D., Thomas Suter, M.D.,
Amal Arahmani, Ph.D., Nathalie Rouchet, M.Sc., Emma Clark, M.Sc., Adam Knott, Ph.D.,

HER25 £

JRFEMF =T

b= E
~+ Trastuzumab 14

Istvan Lang, M.D., Christelle Levy, M.D., Denise A. Yardley, M.D., Jose Bines, M.D., N:4’806 'ftﬁﬁfﬁ
L e e B HTrastuzumab 147
+Pertuzumab 14F
Table 1. Demographic and Baseline Disease Characteristics of the Patients.
Pertuzumab &mup Placebo W
Characteristic (N =2400) (N =2404)
Nodal status — no. of patients (%)
0 positive nodes and tumor =1 cm* 90 (3.8) 84 (3.5)
0 positive nodes and tumor >1 cm* 807 (33.6) 818 (34.0)
13 positive nodes m W
=4 positive nodes 596 (24.3) 602 (25.0)
Adjuvant chemotherapy regimen — no. of patients (%)
Anthracycline-containing regimen 1865 (77.7) 1877 (78.1)
MNon-anthracycline-containing regimen 535 (22.3) 527 (21.9)
Hormone-receptor status — no. of patients (%) 1
MNegative 264 (316.0) 858 (35.7)
Positive 1536 (64.0) 1546 (64.3)

N Engl J Med 2017;377:122-31.



Adjuvant Pertuzumab and Trastuzumab
in Early HER2-Positive Breast Cancer

Gunter von Minckwitz, M.D., Marion Procter, Ph.D., Evandro de Azambuja, M.D.,

Dimitrios Zardavas, M.D., Mark Benyunes, M.D., Giuseppe Viale, M.D., Thomas Suter, M.D.,

([ B=25-9 3

HER25 £
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+Trastuzumab 14F

Amal Arahmani, Ph.D., Nathalie Rouchet, M.Sc., Emma Clark, M.Sc., Adam Knott, Ph.D., N:4’806 RS
Istvan Lang, M.D., Christelle Levy, M.D., Denise A. Yardley, M.D., Jose Bines, M.D., 1t%4§/§
Richard D. Gelber, Ph.D., Martine Piccart, M.D., and Jose Baselga, M.D., —+ Trastuzumab ]_ﬂi
for the APHINITY Steering Committee and Investigators* +Pertuzumab 1ﬂ5
Protocol version — no. of patients (3%6)*
Protocol A 1828 (76.2) 1827 (76.0)
Protocol B 572 (23.8) 577 (24.0)
Age — no. of patients (%)
<40 yr 326 (13.6) 327 (13.6)
40-64 yr 1759 (73.3) 1784 (74.2)
| =65y 315 (13.1) 293 (12.2) |

Pathological tumor size — no. of tumors ftotal no. (%)

Dto <2 cm 9782400 (40.8) 9482405 (39.4) |
2 to <5 cm 12752400 (53.1) 12832405 (53.3)
=5 cm 147 /2400 (6.1) 174/2405 (7.2)

N Engl J Med 2017;377:122-31.



Adjuvant Pertuzumab and Trastuzumab

in Early HER2-Positive Breast Cancer

HER2(%!
Gunter von Minckwitz, M.D., Marion Procter, Ph.D., Evandro de Azambuja, M.D., I l%z I,i_,
Dimitrios Zardavas, M.D., Mark Benyunes, M.D., Giuseppe Viale, M.D., Thomas Suter, M.D., }E% |§:L?LET'T‘]T§
Amal Arahmani, Ph.D., Nathalie Rouchet, M.Sc., Emma Clark, M.Sc., Adam Knott, Ph.D., N:4’806
Istvan Lang, M.D., Christelle Levy, M.D., Denise A. Yardley, M.D., Jose Bines, M.D.,
Richard D. Gelber, Ph.D., Martine Piccart, M.D., and Jose Baselga, M.D.,
for the APHINITY Steering Committee and Investigators*
A Intention-to-Treat Population
100 98.6 96.4 841 92.3
e,
o 98.8 95.7 93.2 90.6
&5-—~ 80
X
.
Ry
% S 40 — Pertuzumab, 171 events
% - —— Placebo, 210 events
S a
£ 20 stratified hazard ratio, 0.81 (95% Cl, 0.66—1.00)
P=0.045
0 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48
Months
No. at Risk

Pertuzumab 2400 2309 2275 2236 2199
Placebo 2404 2335 2312 2274 2215

2153 2101 1687 879
2168 2108 1674 866

b= E
~+ Trastuzumab 14

(=225 S
+ Trastuzumab 14
+Pertuzumab 14
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Adjuvant Pertuzumab and Trastuzumab
in Early HER2-Positive Breast Cancer

Gunter von Minckwitz, M.D., Marion Procter, Ph.D., Evandro de Azambuja, M.D.,
Dimitrios Zardavas, M.D., Mark Benyunes, M.D., Giuseppe Viale, M.D., Thomas Suter, M.D.,
Amal Arahmani, Ph.D., Nathalie Rouchet, M.Sc., Emma Clark, M.Sc., Adam Knott, Ph.D.,
Istvan Lang, M.D., Christelle Levy, M.D., Denise A. Yardley, M.D., Jose Bines, M.D.,
Richard D. Gelber, Ph.D., Martine Piccart, M.D., and Jose Baselga, M.D.,
for the APHINITY Steering Committee and Investigators*

B Population with Node-Negative Disease

100 99.7 99.1 98.4 . 96.7
99.5 99.0 97.5 96.2
é 804
R
Ry
3 T-,-_.' 40- — Pertuzumab, 32 events
‘E E —— Placebo, 29 events
= W
£ 201 Unstratified hazard ratio, 1.13 (95% Cl, 0.68—1.86)
P=0.64
0 | 1 | | | ] I |
0 6 12 13 24 30 36 42 48
Months
No. at Risk
Pertuzumab 897 865 856 849 841 826 818 775 456
Placebo 502 882 873 866 856 849 844 792 461

L2 EE
HER2[5 4 ~+ Trastuzumab 14
JRF M SR
NE=elte (=37

+ Trastuzumab 14
+Pertuzumab 14

C Population with Node-Positive Disease

o 804 98.2 93.7 90.2 86.7
J=
S
a8 60-
U ™
R
?:‘-'Té 40-] — Pertuzumab, 139 events
'g E —— Placebo, 181 events
= N
£ 20 Unstratified hazard ratio, 0.77 (95% Cl, 0.62—0.96)
P=0.02
0 | | | | | | I |
0 6 12 18 24 30 36 42 48
Months
No. at Risk
Pertuzumab 1503 1444 1419 1387 1358 1327 1283 912 423
Placebo 1502 1453 1439 1408 1359 1319 1264 882 405

N Engl J Med 2017;377:122-31.
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Trastuzumab Emtansine for Residual
Invasive HER2-Positive Breast Cancer

G. von Minckwitz, C.-S. Huang, M.S. Mano, S. Loibl, E.P. Mamounas, M. Untch,
N. Wolmark, P. Rastogi, A. Schneeweiss, A. Redondo, H.H. Fischer, W. Jacot,
A.K. Conlin, C. Arce-Salinas, I.L. Wapnir, C. Jackisch, M.P. DiGiovanna,

P.A. Fasching, J.P. Crown, P. Wiilfing, Z. Shao, E. Rota Caremoli, H. Wu,
L.H. Lam, D. Tesarowski, M. Smitt, H. Douthwaite, S.M. Singel,
and C.E. Geyer, Jr., for the KATHERINE Investigators*

HRYALS (n=743)

HER2E 1% (SRS (TT) 74301,
SS— =1 = E = B S IERRAT R 5 74001
k. = (n=1,486) 1:1
St o #):2H5cT1-4/N0O-3/MO _
MHER2RE (cTLa-b/NOIZBRSH) T Ihde o n
. R F A ) CERC R N—ITF> (n=743)
DEIERED (EshEmRITSR (ITT) 74361,
22 SRR I 572081
ZExEAR : 2013948 ~20155%128 < >
1491490
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Trastuzumab Emtansine for Residual HRYALS (n=743)

Invasive HER2-Positive Breast Cancer HEE S E LRI [(ERhIERRITRIS (ITT) 74361,
illigpeiaptin BRI 57 401]
G. von Minckwitz, C.-S. Huang, M.S. Mano, S. Loibl, E.P. Mamounas, M. Untch, $ﬁﬁi&bﬁﬂbl§}fﬂ &ﬁ

N. Wolmark, P. Rastogi, A. Schneeweiss, A. Redondo, H.H. Fischer, W. Jacot, g‘b\“ﬁ#btb\k

A.K. Conlin, C. Arce-Salinas, I.L. Wapnir, C. Jackisch, M.P. DiGiovanna,

P.A. Fasching, J.P. Crown, P. Wiilfing, Z. Shao, E. Rota Caremoli, H. Wu, HERZI‘%’&E&H%’J\“/\I
L.H. Lam, D. Tesarowski, M. Smitt, H. Douthwaite, S.M. Singel, (n =1 486) }\—tj‘);) (n — 743)

and C.E. Geyer, Jr., for the KATHERINE Investigators* (E2ERAT S (ITT) 74361,
Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.* ﬁiﬁﬁﬁﬁ%?ﬂ)ﬁ“]
Trastuzumab Group T-DM1 Group

Characteristic (N=743) (N=743)
Median age (range) — yr 49 (23-80) 49 (24-79)

Race or ethnic group — no. of patients (%) 7
White 531 (71.5) 551 (74.2)
Asian 64 (8.6) 65 (8.7)
Black 19 (2.6) 21 (2.8)
American Indian or Alaska Nativei 50 (6.7) 36 (4.8)
Multiple or unknown 79 (10.6) 70 (9.4)
Clinical stage at presentation — no. of patients (%)
Inoperable breast cancerf 190 (25.6) 185 (24.9)
Operable breast cancer| 553 (74.4) 558 (75.1)
Hormone-receptor status — no. of patients (%6)
Estrogen-receptor—negative and progesterone-receptor— 203 (27.3) 209 (28.1)
negative or status unknown
Estrogen-receptor—positive, progesterone-receptor— 540 (72.7) 534 (71.9)
positive, or both
Previous use of anthracycline — no. of patients (%) 564 (75.9) 579 (77.9)
Neoadjuvant HER2-targeted therapy — no. of patients (%)
Trastuzumab alone 596 (80.2) 600 (80.8)
Trastuzumab plus pertuzumab 139 (18.7) 133 (17.9)
Trastuzumab plus other HER2-targeted therapy| 8 (L.1) 10 (1.3)
von-Minckwitz G. N Engl J Med 2019; 380: 617-628



Trastuzumab Emtansine for Residual

BRYALS (n=743)

Invasive HER2-Positive Breast Cancer LRI [EEERER (TT) 74300,
p Pl RIS 74081]
G. von Minckwitz, C.-S. Huang, M.S. Mano, S. Loibl, E.P. Mamounas, M. Untch, $ﬂﬁ&ﬁﬁ”b’§;&1 &’ﬁ
N. Wolmark, P. Rastogi, A. Schneeweiss, A. Redondo, H.H. Fischer, W. Jacot, 3\ Y \7=
A.K. Conlin, C. Arce-Salinas, I.L. Wapnir, C. Jackisch, M.P. DiGiovanna, gb Ziﬁbtb 7:-“
P.A. Fasching, J.P. Crown, P. Wiilfing, Z. Shao, E. Rota Caremoli, H. Wu, HERZ%TEE%?Lb\A’
L.H. Lam, D. Tesarowski, M. Smitt, H. Douthwaite, S.M. Singel, (n —_— 1 486) }\—tjof\/ (n ] 743)
and C.E. Geyer, Jr., for the KATHERINE Investigators* - (SRS (TT) 74361
T2MERIRTRT2041)
100-
T-DM1
§ 80 Trastuzumab
T
z X 60- 3-Yr Invasive
@ s No. of No.of Disease-free
% S i Patients Events (%) Survival, %
23 | T-DM1 743 91 (12.2) 88.3
S Trastuzumab 743 165 (22.2) 77.0
= 20 Unstratified hazard ratio for disease recurrence or death,
0.50 (95% Cl, 0.39-0.64)
P<0.001
0 T T T T T T T T T T
0 6 ] &4 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
T-DM1 743 707 681 658 633 561 409 255 142 44 4
Trastuzumab 743 676 635 594 555 501 342 220 119 38 4

von Minckwitz G. N Engl J Med 2019; 380: 617-628



Trastuzumab Emtansine for Residual
Invasive HER2-Positive Breast Cancer

G. von Minckwitz, C.-S. Huang, M.S. Mano, S. Loibl, E.P. Mamounas, M. Untch,
N. Wolmark, P. Rastogi, A. Schneeweiss, A. Redondo, H.H. Fischer, W. Jacot,
A.K. Conlin, C. Arce-Salinas, I.L. Wapnir, C. Jackisch, M.P. DiGiovanna,

P.A. Fasching, J.P. Crown, P. Wiilfing, Z. Shao, E. Rota Caremoli, H. Wu,
L.H. Lam, D. Tesarowski, M. Smitt, H. Douthwaite, S.M. Singel,
and C.E. Geyer, Jr., for the KATHERINE Investigators*

100+
% T-DM1
t 80
s Trastuzumab
60
£ Y 3-Yr Freedom
L5 No.of No.of from Distant
£ § 40 Patients Events (%) Recurrence, %
-§ s T-DM1 743 78 (10.5) 89.7
= 204 Trastuzumab 743 121 (16.3) 83.0
Unstratified hazard ratio for disease recurrence,
0.60 (95% Cl, 0.45-0.79)
U ! | I I | | | ! I I
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
T-DM1 743 707 682 661 636 564 412 254 143 45 -

Trastuzumab 743 679 643 609 577 520 359 233 126 41 4

BRYALS (hn=743)

(B EATER (1TT) 74361,
2RI R74041]

iR{EFRORIRIC
FilzitiTURRER

ZhBEFLTVE
HER2IZTERRAZLL A

(n=1,486) N=tTF> (n=743)
(BEhERETISR (ITT) 74361,
T2 MRETESR720/1]
100 _— T-DM1
R e———
— 80 Trastuzumab
X
©
§ b0 No. of No. of
a Patients  Events (%)
= 05 T-DM1 743 42 (5.7)
g Trastuzumab 743 56 (7.5)
C 4 Unstratified hazard ratio for death,
0.70 (95% Cl, 0.47-1.05)
P=0.08
0 I I I I | | | I I I

0 6 12 18 24 30 36 42 48 54 60

Months since Randomization

No. at Risk
T-DM1 743 719 702 693 668 648 508 345 195 76 12
Trastuzumab 743 695 677 657 635 608 471 312 175 71 8

von Minckwitz G. N Engl J Med 2019; 380: 617-628



Trastuzumab Emtansine for Residual HRYAS (n=743)
Invasive HER2-Positive Breast Cancer IEIME SR ERIC (BRI (ITT) 74301

— T2 ISR74041]
G. von Minckwitz, C.-S. Huang, M.S. Mano, S. Loibl, E.P. Mamounas, M. Untch, *ﬁﬁ&ﬁﬁhb%ﬁﬂ'&’ﬁ
N. Wolmark, P. Rastogi, A. Schneeweiss, A. Redondo, H.H. Fischer, W. Jacot, gb\“ﬁ#btb\k

A.K. Conlin, C. Arce-Salinas, |.L. Wapnir, C. Jackisch, M.P. DiGiovanna,

P.A. Fasching, J.P. Crown, P. Wiilfing, Z. Shao, E. Rota Caremoli, H. Wu, HERZI%'&E%?L’J\“IU

L.H. Lam, D. Tesarowski, M. Smitt, H. Douthwaite, S.M. Singel, - — M= —
and C.E. Geyer, Jr., for the KATHERINE Investigators* (n = 11486) }{\ﬁ%%;;;% ((::}'T) 344:-3%])

TR SR72061)
3-Yr Invasive Disease—free
Subgroup T-DM1 Trastuzumab Hazard Ratio for Invasive-Disease Event (95% Cl) Survival Rate
no. of patients with an invasive-disease T-DM1  Trastuzumab
event ftotal no. %

All patients 91/743 165/743 I—.—| 0.50 (0.39-0.64) 833 7.0
Age group "

<40 yr 20/143  37/153 —a— 0.50 (0.29-0.36) 86.5 74.9

40-64 yr 64/542 113522 —a— 0.49 (0.36-0.67) 858 77.1

=65 yr 7/58 15/68 } :I ! 0.55 (0.22-1.34) 87.4 811
Clinical stage at presentation :

Inoperable breast cancer 42185 70/190 |—E'I—1 0.54 (0.37-0.80) 76.0 60.2

Operable breast cancer 49558 95/553 —— 0.47 (0.33-0.66) 92.3 82.8
Hormone-receptor status :

Negative (ER-negative and progesterone-receptor-negative or unknown) 38/209 61/203 —a— 0.50 (0.33-0.74) 82.1 66.6

Pasitive (ER-positive, progesterone-receptor—positive, or both) 53/534 104/540 }—-—| 0.48 (0.35-0.67) 90.7 20.7
Preaperative HER2-directed therapy .

Trastuzumab alone 78 /600 141/596 |—-—| 0.49 (0.37-0.65) 87.7 75.9

Trastuzumab plus additional HER2-directed agent or agents 13/143 24 /147 b 0.54 (0.27-1.06) 90.9 318
Pathological nodal status after preoperative therapy I

Node-positive 62343 103 /346 —a— 0.52 (0.38-0.71) 83.0 67.7

Node-negative or NE 29/400 62/397 |—.-E—| 0.44 (0.28-0.68) 92.8 846
Primary tumor stage at definitive surgery :

ypTO, ypTla, ypT1b, ypTlmic, ypTis 40/331 52306 I—e—.— 0.66 (0.44-1.00) 833 83.6

ypTL, ypTlc 14/175 42/184 -—a— 0.34 (0.19-0.62) 919 75.9

ypT2 25/174  44/185 . 0.50 (0.31-0.82) 88.3 743

ypT3 9/51 21/57 - { 0.40 (0.13-0.288) 79.8 61.1

ypT4 3/12 6/11 —-— : i 0.29 (0.07-1.17) 70.0 30,0
Regional lymph-node stage at definitive surgery '

ypNO 28344 56/335 |—.i—| 0.46 (0.30-0.73) 91.9 839

ypN1 29/220 50/213 —a— 0.49 (0.31-0.78) 83.9 75.8

ypN2 16/86 38/103 I—I—i—| 0.43 (0.24-0.77) 81.1 58.2

ypN3 17/37 15/30 e 0.71 (0.35-1.42) 520 40.6

ypNX 1/56 6/62 - : ! 0.17 (0.02-1.38) 93.1 88.7

0. IIO G.ISO 100 2.IOO S.:CJO
TOME Better Trastumamab Betier von Minckwitz G. N Engl J Med 2019; 380: 617-628
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