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Why neoadjuvant therapy? WOMEN'S
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Reduction tumor size and downstaging of positive
lymph nodes in cN1 disease

= | ess extent of surgery, higher breast conserving rate,
less risks for lym

In vivo tumor response/efficacy estimation

= Opportunity for escalation and de-excalation of
treatment

PCR is highly prognostic in aggressive tumor
subtypes
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International view

Annals of Oncology

Table 4. Systemic therapy for HER2-positive or triple-negative breast cancers

WOMEN'S
HEALTHCARE
STUDY GROUP

Stage Tumor Subtype
HER2+ TNBC
Stage 1 Tla TH - case by case Chemotherapy — case by case
Typically as adjuvant therapy T1b TH TC chemo
Mc IH AC/T chemo
Stages 2 and 3 ACTH (= P) AC/T chemotherapy * platinum?
Neoadjuvant therapy is preferred or TCH (= P)

Residual invasive cancer after NST

Consider neratinib in N2, ER+ tumors not receiving P
Trastuzumab emtansine

capecitabine

N2 = 4+ positive lymph nodes.

“Some panelist prefer including platinum-based chemotherapy in women with BRCA1/2 associated breast cancers though data for this are inconsistent.
H, trastuzumab; P, pertuzumab; A, anthracycline chemotherapy;, Cb, carboplatin chemotherapy; C, cyclophosphamide chemotherapy; T, taxane

chemotherapy.
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German view
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Subtype-specific Strategies
[y ,MAMMA H
for Systemic Treatment
©AGOe. V. ﬂ
inder DGGG e.V. HPH H : H
;‘OW?; ° If chemotherapy is indicated systemic treatment before surgery (neoadjuvant)
in der DKG e.V. should be preferred
e e HR+/HER2- and , low-risk”
* Endocrine therapy without chemotherapy ++
HR+/HER2- and , high-risk”
* Conventionally dosed AT- based chemotherapy (q3w) +
* Dose dense chemotherapy (including weekly schedule) o+
* Followed by endocrine therapy o+
HER2+
* Trastuzumab (plus Pertuzumab in N+ or NST) ++
= Sequential A/T-based regimen with concurrent T + anti-HER2 therapy ++
=  Anthracycline-free, platinum-containing regimen +
=  Anthracycline-free, taxane-containing regimen +
www.ago-online.de Triple-negative (TNBC)
=  Conventionally dosed AT-based chemotherapy +
=  Dose dense chemotherapy (AT - based including weekly schedule) ++
=  Neoadjuvant platinum-containing chemotherapy +
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Meta-analysis WOMEN'
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Event free survival
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Hormone-receptor-positive,
HER2-negative

100 4
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Event-free survival (%)

204
HR 0-49 (95% Cl 0-33-0-71)

Hormone-receptor-positive,
HER2-negative, grade 1/2

HR 0-63 (95% Cl 0-38-1-04)

Hormone-receptor-positive,
HER2-negative, grade 3

HR 0-27 (95% Cl 0-14-0-50)
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Number at risk
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pCR 586 527 454 371 212 120 37 4 2 1 247 224 194 157 91 50 17 2 2 325 293 250 205 115 65 19 2
No pCR 1403 1157 918 713 436 269 106 33 3 1 839 723 617 484 306 198 79 24 3 510 392 269 200 111 59 22 6
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100 — pCR
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= 80
g
= 604
2
3
£ 497
5
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NopCR 768 604 429 217 198 125 50 12 1



Caveats o
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Perfect scenario Reality (overall survival)
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San Antonio Breast Cancer Symposium Decemb&r12, 2015

GBG

CCRMAN

Bne ’ Design for Patients with TNBC
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San Antonio Breast Cancer Symposivm, December 8-12, 2015

CALGB 40603: Schema — Randomized Phase Il

Arm WOMEN'S
Smmmmd  Paclitaxel 80 mg/m? wkly x 12 LT RE HEALTHCARE
STUDY GROUP
Paclitaxel 8 B H No carboplatin B Mo bevacizumab
Bevacizuma Carboplatin M Bevacizumab
2X2
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Statistical Considerations

Pembro Arm vs. Control Arm

Overall alpha controlled at
one-sided 2.5%

Interims Completed: ﬁ I ' I —_—
vFirst 1A (IA1) performed
after last subject enrolled; T e e .
. : IA1: Primary pCR Definitive pCR )
Analyses/Final

v'Second IA (1A2) 1 . . T ——

performed ~24 mo after IA2: Final pCR Analysis gnalysets Fl)ir GFOUPh
first subject enrolled:; equential Approac
Data Cutoff: Apr 24, 2019 l

et

* |IA1: Primary pCR analysis to test primary hypothesis of pCR based on prespecified first
602 subjects (pre-calculated P value boundary for significance of 0.003)
* |A2: If pCR hypothesis successful at IA1 (thus definitive), pCR will not be formally tested at IA2
* EFS at IA2 (first interim of EFS): precalculated P value boundary for significance of 0.000051 (HR <0.4)
* Prespecified analysis plan allows alpha passing from successful endpoint(s) to other(s)

Schmid et al. ESMO 2019 and

NEJM 2020 WSG GmbH 12



WOMEN'S

Pathological Complete Response at IA1
Primary Endpoint Secondary Endpoints: Other pCR Definitions
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11.03.2020 Schmid et al. ESMO 2019 and NEJM 2020 WSG GmbH 13
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HERZ2-positive disease
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ALLTO trial woweN's

DESIGN 1: SEQUENTIAL ANTI-HER2 THERAPY DESIGN 2: CONCURRENT ANTI-HER2 THERAPY et
AFTER ALL CHEMOTHERAPY (N=4,613) AFTER ANTHRACYCLINE-BASED CHEMOTHERAPY (N= 3,337)
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o
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. Lap+Tras 2093 327 [254] 85% 0.86 [0.84] (0.74,1.00) 0.048 [0.048]
i Tras->Lap 2091 352[284] 84% 0.93[0.96] (0.81,1.08) 0.362 [0.610]
& - Tras 2097  378[301] 82%
ASCO 2020 0 e “ . * 5 6 Y

Years since Randomisation



APHINITY: Trial Design

Chemotherapy* + trastuzumab
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of HER2 status 7 STUDY GROUP
(N = 4805) Chemotherapy* + trastuzumab -
+ placebo
) Randomisation and treatment o Anti-HER(z therapyftor 1;ottalrf fltyear (5)2 weeks) i
e e Radio!her::;uarrzzr/‘oxnd::rrin: tha:ra:ey may be
started at the end of adjuvant chemotherapy
*A number of dard anthracycline-t: ora (TCH) regi were allowed
<z BIG
Broost intemational Grous r _1
6 years
80 94 8%
9 Pertuzumab Placebo == Pertuzumab  an ol —
: IR 93.9%
> 60 == Placebo \ y
E Events. n (%) 125 (5.2) 147 (6.1)
a Stratified HR (95% CI) 0.85 (0.67, 1.07) A 0.9%
© 404 p-value 0.170
T
5 Median FU, months 741
5. 6 year duration P-value of 0.0012is required
] — S———— for statistical significance for
ierence In Event rree Rate 0.9 OS. Survival data remain
(%) . L
immature at this time.
0+ 95% Cl for Difference (-0.5,2.2) . . !
No. of Pa"te',‘ti Years from Randomization
atris
Pertuzumab 2400 2304 2261 2216 2161 2090 1544
Placebo 2404 2339 2292 2241 2165 2107 1522

Piccart M et al. SABCS 2019



IDFS results

Node-positive cohort, ITT population
3 6
years years
100+ 92.0%
e — 87 9%
== Pertyzumab 0.2k T ———
80- 83.4%
- m= Placebo
3 A4.5%
= an Pertuzumab| Placebo
n 60
L n=1503 n=1502
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404 | Unstratified HR (95% CI 0.72 (0.59, 0.87
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20
Event Free Rate (%) i
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0 I I I I I 1 I I I I I
No. of 0 1 2 3 4 5 6
patients at Years from Randomization
risk
Pertuzumab 1503 1420 1357 1301 1257 1205 814
Placebo 1502 1439 1359 1268 1223 1176 ™

11.03.2020 Piccart M et al. SABCS 2019
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Node-negative cohort, ITT populatidn 6
years years
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Use of non-pCR for
treatment escalation
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RCB-Score
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Measurement of Residual Breast Cancer Burden (RCB) to Predict Survival After Neoadjuvant Chemotherapy
Symmans et al., JCO 2007;25(28):4414-4422 (PMID: 17785706)

Subset with Adjuvant
Hormone Treatment

Subset without Adjuvant

Entire T/FAC cohort Hormone Treatment

11.03.2020
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Pathology

or NOde +

5-year DFS

(n=900)

C Disease-free Survival among Patients with Triple-Negative Disease
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Masuda et al. N Engl J Med, 376:2147-2159 (2017) PMID: 28564564



KATHERINE

KATHERINE
Study design

cT1—4/NI-3/0 at pressntation {cT1 a—b/ND
excludad)
Centralhy confirmed HERZ-positive bresst cancar
Meoadjuvant therapy must have consisted of
= inimum of & cycles of chemotherapy
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= Al chemotherapy prior to sungeny
= Minimwrn of 3wesks of Trastuzumab
= Second HERZ-targete=d agent allowsd
Residual invasive tumar in bresst or axillany nodes
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Trastuzumab

3-Yr Invasive

No. of No.of  Disease-free
Patients Events (%) Survival, %
T-DM1 743 91 (12.2) 88.3
Trastuzumab 743 165 (22.2) 77.0

Unstratified hazard ratio for disease recurrence or death,
0.50 (95% Cl, 0.39-0.64)
P<0.001
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Trastuzumab

3-Yr Freedom

No.of  No.of  from Distant

Patients Events (%) Recurrence, %
T-DM1 743 78 (10.5) 89.7
Trastuzumab 743 121 (16.3) 83.0

Unstratified hazard ratio for disease recurrence,
0.60 (95% Cl, 0.45-0.79)
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HR+/HER2- breastcancer Palbociclib
no pCR and 125 mg once daily p.o.

CPS-EG score 23 or score 2 and ypN+ sl

Neoadjuvant Surgery
Chemotherapy ~ +/-Radiotherapy ~> R
Stratificationcritena:
- CPS-EG score23vs.score2and ypN+ Placebo
- ypN 0-1 vs ypN2-3 d1-21, q29 for 13 cycles
- age at first diagnosis (<=50 vs >50 yrs)
- Ki-67 <=15% vs >15% AN patients will recetve
- Asian vs non Asian of participating site concomitantly endocrine therapy

(notincl. in stratified log-rank test) according to local standards

11.03.2020



Poetic: Dynamic Ki-67 after 2 weeks of
preoperative endocrine therapy

Postmenopausal women with newly diagnosed
ER/PgR positive invasive breast cancer

PERIOPERATIVE THERAPY No PERIOPERATIVE

Al treatment for 2 weeks THERAPY
SURGERY 2 weeks
Continue Al for 2 weeks post SURGERY
operatively

er tfreatment In accordance wi
practice

Mod. Robertson JFR et al. SABCS 2017, Oral Session — General Session 1 (presenter: Smith 1), Abstract No. GS1-

11.03.2020
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» M Baseline

» B 2-week
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TTR by baseline and 2-week Ki67 — Peri-op Al
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E 75+
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>
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H L 101/ 1202 8.9 (7.2, 11.0)
0- H H 96 /551 19.6 (15.9, 24.1)
0 1 2 3 5

Time post randomization (years)
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ADAPTcycle
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Prognosis EE:‘flcatqy
Estimation stimation
Biopsy

Biopsy or surgery
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LKP Prof. Harbeck, Prof. Kimmel, 25

study development PD O. Gluz



Use of pCR as a
de-esclation tool
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% of patients with pathological response

May we omit Anthracyclines in case of pCR?
6x Carboplatin/Docetaxel q3w

Pathological complete response
100 -
90
80
70 -
60 -
50 -
40 -
30 -
20 -
10 -

p =083

i

pPCR
N=183 N=133 N=27
@Al BBRCA wild-type =BRCA mutated

Sharma et al. CCR 2019
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e RCB ||
E m— RCB Il
3
e 201
©
0.
0 12 2 36 48 60
Months
No. at risk?
RCBO 100 91 80 51 29 19
RCBI 23 23 20 12 6 1
RCBII 45 42 34 18 8 4
RCBII 12 8 3 1 0 0

Only 4% treated by A-
containing CHT

58% treated by A-containing
chemotherapy, without
survival impact

27



San Antonio Breast Cancer Symposium, December 4-8, 2018

ADAPT-TN: 12 weeks of neoadjuvant
Nab-Paclitaxel+Carboplatin or T

HEALTHCARE

Gemcitabine ADT erero
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207 PR (ypTO/isfyphD)
=l non-pCR
p<0.001
0.0 28.7% | 25.8% 45.9% | 45.2%
: ]
A B 0 1'2 2'4 3|6 4I8
(Nab-Paclitaxel, (Nab-Paclitaxel, Months

Gemcitabine) Carboplatin)

PCR; ypTO/is, ypNO) and total pCR Event-free survival by pCR status
(ypTO/ypNO) by treatment arms

Gluz O. et al. INCI 2018; Gluz et al. ASCO 2018
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San Antonio Breast Cancer Symposium, December 4-8, 2018

Effect of 4XEC on EFS in patients with

CR, by arm HEALTHCARE
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ADAPT-HR+/HER2+ woweN's

HEALTHCARE
STUDY GROUP

12 Weeks > Endpoint 50.0 4 ' p<0,001
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Pro- 3 Wochen Wik— SO0
gnose Therapie 4 samkeit
B T1-DM1 3,6 mgl/kg
B Endocrine Therapy o A B C
B Trastuzumab T-DM1  TDM-1+ET T+ET

4x T-DM1 Monotherapy:

No hair loss

No severe emesis/vomiting

Fatigue

Liver enzymes and thrombocytopenia in <10% (Grad 3-4)

*Nach Operation Standard-Chemotherapie (4XEC) / Biopsie nach 12 Wochen (falls klinisch kein pCR); Trastuzumab Uber insgesamt 1 Jahr
Adaptiert nach Harbeck N, et al. Cancer Research. 2016;76(4 Supplement):S5-03.



ADAPT Studie HER2+/HR-

l 12 Weeks )
I I I i Endpoint
111 | @
R| | | 8
I I I ;T vs.
-4 1 01 1 @

/“

PR T
- E

Pro- 3 Wochen' Wirk-
gnose Therapie 4samkeit

oT

| Trastuzumab Loading 8 mg/kg,
- 6 mg/kg

i Pertuzumab Loading 840 mg,
- 420 mg

B Paclitaxel 80 mg/m?

PCR (%)

100

WOMEN'S
HEALTHCARE
STUDY GROUP

1 @ ypTO/is, ypNO

@ ypTO, ypNO

90,5% [ 78,6%

A B
T+P T+ P+ +Pac

12 Weeks Paclitaxel weekly + T + P:

No febrile neutropenia

No severe emesis/vomiting Ubelkeit/Erbrechen
Moderate Fatigue

Moderate PNP

Is further chemotherapy
neccessary in case of pCR?

*Standard-Chemotherapie / 1 Jahr anwenden; Trastuzumab obligatorisch in allen Fallen mit Ausnahme von pCR bei Operation (optional: 1

Jahr ausschl. Trastuzumab)
Adaptiert nach Nitz U, et al. ASCO 2016.#34(suppl 15):518.



pCR (ypT0/is, ypNO

Cave:

‘ Single Arm
* Centrally-confirmed

selection of patients! HER2+ BC

* Stagelland I u T-DM1 + Pertuzumab q3w x 6
(N=164)

60%

50%

30%

20%

10%

T+P arm

®  Image-guided research biopsies

PRESENTED AT: 2019ASCO J'C# g PRESENTED BY: Otto Metager

Effect of Heterogeneity on pCR

Pathologic Complete Response
Residual Cancer Burden Class 0

p < 0.001

HER2-low group
(n=13)

0%

HER2-high/early
non-responder
(n=17)
12%

HER2-high/early- HER2-high/missing
responder (n=35) response (n=25)

29% [ 48%

Gluz O Kolberg-Liedtke C SABCS

2019

0

Heterogeneous Non-Heterogenous
N =16 N =141




KRISTINE Study Design

Docetaxel

+ Centrally confirmed
HER2-positive,
operable, locally
advanced or
inflammatory —
breast cancer

TCH+P -
Trastuzumab

Pertuzumab

Trastuzumab
Pertuzumab

‘ 12 cycles of ‘

=0rrom

6 cycles of
neonadilvant theranv

adjuvant
HFR2-theranva

PN—-Z00Z>» 32

Primary Results

* Neoadjuvant TCH+P resulted in a superior pCR rate compared
with T-DM1+P
—56% vs 44%, P=0.01551

— pCR rates were higher with TCH+P in tumors with IHC2+ HER2 staining (21% vs 7%),
or IHC3+ HER2 staining (61% vs 50%)?

* During neoadjuvant treatment, T-DM1+P had a more favorable safety
profile than TCH+P?

— Lower incidence of grade >3 adverse events (13% vs 64%)
— Lower incidence of serious adverse events (5% vs 29%)
— Lower incidence of adverse events leading to treatment discontinuation (3% vs 8%)

Hurvitz et al. Lancet Oncol 2018;19:115; 2. de Haaset al. Presented at SABCS 2016, P6-07-09.



Event-Free Survival

Estimated time of surgery
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(i Stratified HR (95% C1)=2.61 (1.36-4.98) + Censored
0 B T T T T T T T
Day 1 6 12 18 24 30 36

Time (months) All patients with low

, : . HER2 expression had
Invasive Disease-Free Survi »progressive disease”

prior to surgery

No. of Patients at Risk
TCH+P 221 214 21 209 197 190
T-DM1 +
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) . Time (months)
No. of Patients at Risk

TCH+P 214 212 209 198 191 161 17
3/11/2020 TDM1 + P 204 193 187 177 174 156 24



KRISTINE Study Design

« Centrally confirmed i Trastuzumab
HER2-positive, ) — TCH+P = E l F WOMEN'S
operable, locally D fesii=Uid Pertuzumab o HEALTHCARE
advanced or : Pertuzumab t STUDY GROUP
inflammatory I 12 cycles of o)
breast cancer z 6 cycles of adjuvant =
A neoadjuvant therapy HER2-therapy? -
* Tumor >2 cm T u
| i P
N L Pertuzumab Pertuzumab

aAdjuvant chemotherapy was permitted for any
patient in the T-DM1+P arm but was recommended
for those with residual disease in lymph node(s) or
in the breast (>1 cm)

Invasive Disease-Free Survival by pCR Status and Treatment
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Caveats to use early pCR for de-escalation

In patients with locally advanced BC

= cT3-4, cN2-3>heterogeneous disease locally vs.
systemic

* |ncreased relapse risk despite of pCR

In patients with “low*“ immunogenic disease (e.g.

low TIL's, PD-1 expression) higher relpase risk
despite of pCR
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