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Adjuvant Trastuzumab Improves DFS and OS

Follow-Up, Y HR
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From here on: tryumph of

incrementalism

(Neo)adjuvant approvals
Pertuzumab Neratinib
Trastuzumab (M) (added to M) (after H)

e ——————————
| 2005 12013 - 2018 2018 |

_ vs|HER2+ HR-|outcomes in the adjuvant trials

First generation of adj trast

- !W?f
Anthrac  Taxane Trials (10y follow-up)
i - Endocrine therapy +  Magnitude of trast benefit
Trastuzumab almost as large as for

HER2+HR- disease
Trastuzumab Second generation of adj trast

Aphmlty Trials (4-5y follow-up)
Pertuzumab *  No apparent benefit from

X pertuzumab in HR+
Endocrine therapy * Benefit from sequential

Neratinib restricted to
Extenet Trastuzumab Neratinib HR+ patients

Endocrine therapy

Not to mention Lapatinib, everolimus etc.



APHIN

Central
confirmation
of HER2 status
(N = 4805)
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ITY: Trial Design

Chemotherapy* + trastuzumab
+ pertuzumab

Chemotherapy* + trastuzumab
+ placebo

>

K3

Randomisation and treatment
within 8 weeks of surgery

> <

Anti-HERZ therapy for a total of 1 year {52 weeks)
{concurrent with start of taxane)
Radiotherapy and/or endocrine therapy may be

APHINITY: IDFS by Patient Subgroups

Hormone
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Von Minckwitz G et al NEJM 2017
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ExteNET: Study Design

+ HER2+ breast cancer (local)

- IHC 3+or
ISH amplification

* Prior adjuvant trastuzumab :
and chemotherapy bl O

* Lymph node # or residual <
invasive disease after
neoadjuvant therapy

* ER/PRE

e

* Primary endpoint: iDFS

1year
240 mgiday

PartA PartB PartC
— -s-
g
8
-E s

Overall sutvlvd

+ Secondary endpoints: DFS-DCIS, time to distant recurrence, distant DFS, CNS

metastases, overall survival, safety

+ Other analyses: biomarkers, health outcome assessment (FACT-B, EQ-5D)

Stratified by: nodes 0, 1-3 vs 4+, ER/PR status, concurrent vs sequential trastuzumab

ExteNET: 5-Year IDFS Analysis by
Hormone Receptor Status

Hormone Receptor Positive

Hormone Receptor Negative

97.5% 928% g90.8% 89.9%

9.7% 91.8% g0.4%

 89.3%

- Neratinib
== Placebo

HR: 0.95 (95% ClI: 0,66, 1.35)

100 ==21%_95.4% 93.6% 92.6% 100
j 91.2%
i 96.1% 91.7% go.8% 86.8% e
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704 v 70+
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Neramnib B16 75T 731 705 642 571 565 558 554 544 532
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12 18 24 30 36 42 48 54 60
Mo After Randomization

Neratinih 604 555 543 520 484 407 400 391 384 376 42
Placebo 608 575 548 629 455 443 444 435 427 418 2

5-year analysis: iDFS : ExteNET Trial

Invasive disease-free survival (%)

No. at risk
Netatinib
Placebo
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Months after randomization
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Subset Analysis of the ExteNET Study: DFS in Patients
With ER+ Disease who did not Achleve PCRP!

88.9%
88.8%

co-targeting?

Effect due to treatment extension, or to effective HR and HER2 signaling

2 year pomary analyss
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Martin M, et al. Lancet Oncol. 2017;18:1688-1700.




Risk stratification based on pCR after NAC

Outcomes for HER2+ BC

treated with trastuzumab-based KATHERINE (NSABP BSO, GBG 77)

therapy

D T-DM1
i it = Centrally 3.6 mg/kg IV Q3W
e confirmed HER2- 14 cycles

positive breast

H’“‘xL Pe cancer

* Pathologic residual

06

Relapse-Free Survival (proportion)

invasive tumor in Trastuzumab
04 pey M ; 6 mg/kg IV Q3W
breast or axilla
14 cycles
02 — pCR
Pe.001 AC8-1 » Radiation and andocring therapy per
S w— RCB.N
— RCB-Hl protocol and local guidelines
0 ? 4 6 8 * Switch to trastuzumab permitted if
Time (years) T-DM1 discontinued due to AEs
N 2 T 2 R e = Clinical presentation: Inoperable (stage cT4 or cN2-3) vs operable (stages cT1-3N0-1)
Lo B I N L * Hormone receptor: ER or PR positive vs ER negative and PR negative/unknown
E - = Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy
3" = Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done
@
&

0 05 1 15 2 25 3 35 4 45 5
RCB Index

Symmans et al. JCO 2017




Risk stratification based on pCR after NAC

KATHERINE (NSABP B50, GBG 77)

1004

] — Tratzumab
w e

Trastuzumzb T-0 k1
aq [A=743]  [n=743)

IDF S Events, no. (%1165 (222191 (12.2)
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The Standard of Care Has Changed!

T-DM1 should be recommended to the majority
of patients with residual disease after a taxane-
based neoadjuvant regimen

First IDFS Events

i
923 W Trastuzumab

W T-ChA
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Geyer CE, et al. Cancer Res. 2018;79(10 Suppl): Abstract G51-10; von Minckwitz G, et al. M Engl J Med. 2019;380{7).617-628.




We know How to Escalate

What about De-Escating?

= The favorable outcomes of HER2 BC increases the importance of: )
= Risk stratification strategies to minimize over and under treatment
= De-escalation strategies to potentially further reduce the toxicities
\_ of treatment )

=  What risk stratification do we have?
=  Anpatomic features

[ T’ N

=  Molecular features
= HR
= HER2 levels
= TILs

= Intrinsic subtype

= How can we de-escalating?

= No anthra

=  Shorter duration Trastuzumab?

=  Minimizing chemotherapy?

=  Omission chemotherapy?

= Treatment decision by Neoadjuvant results

= Biological considerations for de-escalation

= HER2 enriched

= TILs




Can we omit anthracyclines:
the BCIRG 006 case

BCIRG 006

4xaCc  4xdocetaxel
60600 mg/m” 100 mgfrr”

o> FREEOODE
/
; HER2+ — ACHTH llllll

ImEnm 1111
{FISH] \ 1 year Trasturumals

M=3222

& ¥ docetawel and platinum salts
75 mg/m® 5 g/ or AUC AN
Ii"‘-l”ill" R me NEW ENGLAN D
it . JOURNAL of MEDICIN I
1 year Trasturumals TITPTTOYTY T

Adjuvant Trastuzumab in HER2-Positive Breast Cancer

A 4 v . . . . J Tuble 2. Therapeutic Index for Critical Clinical Events,*

AC-T plus

n h
RO¥ ppne) Clinical Event AC.T Trastuzumab TCH

number of sventy
Total event 0 L] 149

Metunt Dreastcancer recurence 158 11 144




Shorter duration trastuzumab

Trials of Shorter Durations of Adjuvant Trastuzumab

Trial

PHARE (1)

HORG (2)

PERSEPHONE

3)

SHORT-HER (4)

SOLD (5)

0.10 0.15

005

3380

481

1253

2176

P<.0001

Recruitment
Time

HR = 0.32 (95% Cl1 0.21-0.50)

6y

8y

8y

9y

9y

a0

an

Months From Randomization

Along

B Short

80

100

Timing Patient Chemotherapy Prespecified
of characteristics non Inferiority

randomization YAandT % concomitant margin
trastuzumab

6 months vs 12 months

atém N- 55% 74% 56% 1.15 DFSeventsat2y
ER+ 58% 8.9% vs 6,2%
- BT
upfront N- 21% 100% 100% 1.53 DFSevents at 3y
ER+ 67% 6.7% vs 4.3%

<HR 1.57 (0.86-2.10] >

vithin first6 m N- 59% DFS eventsat4y
ER+ 69% i a7% 1.29 11.6% vs 11.2%

HR 1.07 (0.93-1.24)

9 weeks vs 12 months

upfront N- 53% 100% 100% 1.29 DFSevents at Sy
ER+ 68% 14.6% vs 12.5%
CHR=T.15 (90% CI 0.91-186]>
upfront N- 60% 100% 100% DFSevents atSy
ER+ 66% 1.3 12% vs 9.5%

Ok to use shorter duration trastuzumab if cardiac RF, in frail pts, in case of
intollerance

1.Earl HM, et al. J ClinOncol. 2018;36(suppl): Abstract 506. 2. Pivot X, et al. Lancet
Oncol.2013;14(8):741-748. 3. Pivot X, et al. Eur J Cancer. 2015;51(13):16601666.4. Joensuu H, et al.
JAMA Oncol. 2018 [Epubahead of print]. 5. Conte PF, et al. Ann Oncol. 2018 Sep 13. [Epubahead of
print]. 6. MavroudisD, et al. Ann Oncol. 2015;26(7):1333-1340.



Minimizing chemotherapy

Docetaxel/Cyclophosphamide/Trastuzumab

Stage I-1l Docetaxel
Breast Cancer Cyclophosphamide X 4 Trastuzumab
HER2+ Trastuzumab

Patieams (Ned97}

W45

2-year DFS 3year DFS

96:9% (94.8-98.1)

All patients (n=493)
Nodo cratie

97.8% (96.0-98.8)

yiy Node pasitive (n=102) 96-9% (907-99.0) 035% (86:2-97.1)
Node negative (n«391) 08-1% (96.0-991) 97-8% (956-98.9)
1.0 cm node negative (n=95) 100% 100%

WOk
A UTAN)

Tumour size
s1.0¢cm(ne107) 100% 100%

11-20 cm (n=224) 98-1% (95-0-993) 96.5% (92.8-983)
>2.0cm (n=162) 96-0% (91.3-98.2) 95-2%(50-2-97-7)

Frosprriarone scrpiur st

Neejatoe NOBI™

Patwe PV TR Y]

oty sy mean g ) or 0 (N LCOG | mtaen Coopeysae Ornandogy U

Tade 1 Rasebne Navactersthon

Jones et al Lancet Oncol 2013




Minimizing chemotherapy

Adjuvant Paclitaxel and Trastuzumab (APT)

HER2 positive

ER positive or ER negative
Node negative

<3cm

Planned N =400;
410 enrolled
50% T1a,b; 50% T1c, T2

Enroll [ [ B EEE \r']
# T d T T T n
PACLITAXEL 80 mg/m’ + TRASTUZUMAB 2 mgikg x 12

I

FOLLOWED BY 13 EVERY-3-WEEK DOSES

DFS according to hormone-receptor status

Stratum  No. of Events 7.yr DFS (%) 95% CI (%)

Negative 10 90.7 84.8% to 97.2%
Positive 13 94.6 91.8% to 97.5%

Hozard ratio (pos : neg), 0.61 (95%, C1 0.27 10 1.4)

Median follow-up 7 years OF TRASTUZUMAB (6 mg/kg)*
A DFS in the intention-to-treat population B
1.0
M_._ 1.0
0.8 -
- 0.8 4
=z =
= POINLESt (%) 95%CI (%  No.of avents =
0.6 4 £
2 TS e85 97210997 8 x 061
o 96.3 94.4 10 98.2 14 S
= 04 933 90410962 23 -
i wv
Q =)
0.2 4 0.2 4
0 12 24 36 48 60 72 84 96 108 0
Time (months)
No. at risk No. at risk:
W 406 388 385 378 362 347 247 120 34 0 Neg = 134
Pos m 272

Tolaney SM, et al. N Engl J Med. 2015;372(2):134-141

126
262

24 36 48 60 72 84 96 108
Time (months)

126 123 119 m 73 43 10 0

259 2556 243 236 174 77 24 0

Tolaney SM et al Journal of Clinical Oncology April 2, 2019



Minimizing chemotherapy

Adjuvant Paclitaxel and Trastuzumab

(APT)

R 1azi lini

anno di trattamento "’

Nelle donne con carcinoma mammario operato HER2
positivo, diametro tumorale <3 cm_ con linfonodi ascellani
negativi o con al massimo un linfonodo ascellare

D micrometastatico confermato dopo dissezione ascellare
completa, pud essere considerato uno schema con
paclitaxel 80 mg/mq/settimana con trastuzumab
concomitante, prosecuito poi fino al comoletamento di un

Positiva debole

B , _
8 D"

DFS Event: 7 Years N (%) Time to Event, Months

All Treated Patients
Characteristic (N = 406)
Age group, years
<50 132 (33)
50-59 137 (34)
60-69 96 (24)
=70 41 (10)
Histologic grade
I: Well differentiated 44 (11)
Il: Moderately differentiated 131 (32)
[ Ii: Poorly differentiated 228 (56)
Unknown 3(1)

TolaneySM, et al. N Engl J Med.2015;372(2):134-141;
TolaneySM, et al. J Clin Oncol. 2019 Apr 2.

Any recurrence or death B(5.7)
Localiregional recurrence” 3(1.2)
Ipsilateral axilla (HER2 positive) 12,20, 54
Ipsilateral breast (HER2 posttive) 37,85
New contralateral primary breast cancer
HERZ positive 96
HERZ negative 12,37,%9
Unknown HERZ 84 %0
‘ Distant recurrence’ 4010) 27,46,59,63
Death
Non-breast cancer related 8{20)  13,50,59,65,67,68, 71, 71
Size of primary tumor, cm
Timi (= 0.1) 9(2)
Tla (0.1 to = 0.5) 68 (17)
TIb (> 051 = 1.0) 124 (31)
Tlc (> 1.0 to = 2.0) 169 (42)
T2 (> 2.0to = 3.0) 36 (9)
Unknown 1(<1)
HR status
Positive 272 (67)
Negative 134 (33)




ATEMPT Trial Schema

Stage | 3
HER2 positive*

ER positive or ER negative
PS 0-1

Adequate organ fx

N =500

Trastuzumab-DM1 g 3w X 17

N=375

Paclitaxel + trastuzumab x 12 =

trastuzumab q 3w x 13

N=125

Results anticipated later this year

Pl: Sara Tolaney, MD, MPH




Omitting chemotherapy

RESPECT TRIAL: HER2-positive elderly patient
Age: 70 - 80 years old
Stage: | (pT>0.5cm), 1A, 1B, IlIA / MO

Straification Facion for l
Randaoms1aton -

L Age at rogistraton: 70-75/76 8
1 P5.0Nn

L Murmane recepter iata®: +/

4

5

Randomization

Putholagpcnl nadal statin +f«
Irvitttutaom

TPI0% mintve Dy 9 Tt

Trastuzumab + Chemotherapy
Trastuzumab (1 year) + Chemotherapy

Trastuzumab (1 year) ( Investigator's choice from
PTX/DTX/AC/EC/FEC/CME/TC/TCHH )

Primary endpoint: Disease-free Survival
Secondary endpoints: OS, RFS, AEs, HRQOL, comprehensive geriatric
assessment (CGA), cost-effectiveness (utility)

Sawiid 01 A ASCO 2038

trastuzumab)

In cases of contraindications for ChT or
patient refusal, it is acceptable to offer the
combination of targeted agents(ET and

Primary Endpoint of DFS: Not Achieved

»
] o ) PSR
i
4
i
H os
H
3
i
s 04
.
<
L]
i 02 Ho-maay
i ( 1%
a0 e HACT oG (01 n
b | ! ] ‘ 3 T
Trme from rendomaaton [yeery
18 TH e u w » n '

L ] Hed ® w n u ‘

DFS at 3 years was 94,8% in H+CT group vs 89.2%

In H group (HR=1.42; 95% ClI, 0.68 to 2.95, P=0.35)
The difference in RMST between arms at 3 years
was -0.45 manths (95% CI, -1.71 to 0.80)

STATISTICS:

required numbers of events =120

No pts= 260

power of 80% for a 95% (CI) with a HR
of H to H+CT not to exceed 1.69

RESULTS:

A blinded interim analysis showed that
the number of events was much fewer
than expected, and the statistical
power of the non-inferiority test based
on HR was not assured.

Hence, restricted mean survival time
{(RMST) was calculated as a
supplementary endpoint for
interpreting the relative benefit of H

Sawakiet al, ASCO 2018



The «Neoadjuvant approch» to chemotherapy de-

escalation: Leveraging pCR to decision making

Paradigm Shift: Moving to the Neoadjuvant setting

- %
surgery==—»| chemo |[=p Follow-up i B o
, ; ‘ CR
*f " ’

P

outcome
known here
(years later)

Log-rank p<0.001
. ‘ / gz \ T 12 % M & % N % W e ik
i R, SurgeryT /P Follow-up

complete Von Minckwitz et al, JCO 2012
response response/outcome

known here

no pCR

cumulative survival

o 2019 ASCO i

Matthew P. Goetz

ANNUAL MEETING etk resuved fo rrise

Presented By Matthew Goetz at 2019 ASCO Annual Meeting



Leve ragl ng pCR CompassHER2-pCR: De-escalation if pCR after preoperative THP (EA1181)
CompassHER2-RD: Optimizing treatment in residual HER2+ disease

(A011801)

CompassHER2

Schemas

CompassHER2-pCR (preop and postop pCR)
EA1181 if pCR (~-40%)

EA1181 preop

Eligibility c

HER2+ breastca |.S| ~ THP x4 (12 weeks) 3 Wogima Al
(T2-3, NO-2) b= PLUS on

Newly diagnosed, no | *gn trastuzumab (H) & = | CompassHER2-RD (postop non-pCR)

prior therapy Q pertuzumab (P) g3w ) A011801 if RD (-60%)

Group 2: if preop TCHP or AC-THP -> no

further chemo

Group 1: if preop THP -> AC, Cb/HP x 4
Research biopsy

Eligibility

c
HER2+ RD _g T-DM1 x 14 doses
Any ER- - ﬂ
i 7
I ERE Il oo ¢ on T-DM1/tucatinib x 14
(a'

(~30% of AO11801 patients
expectedto come from EA1181)

doses

CompassHER2-pCR: (EA1181) (PI N. Tung)
CompassHER2-RD: (A011801) (PI: C. O’Sullivan

wres . 2019 ASCO

ANNUAL MEETING

Presented By Matthew Goetz at 2019 ASCO Annual Meeting



Omitting chemotherapy

Neoadjuvant trial comparing single HER2 blockade + endocrine
therapy to TDM1 (+ endocrine therapy) in HER2+ HR+ disease

% Trastuzumab T-DM1 T-DM1 + ET
PCR +
s Endocrine
Therapy (ET) (N=117) (N=123)
40 r A
30 ¢
g (N =119)
10 4 15.1%
>
L )
Y
” ADAPT HER2+ HR+ (1)
o‘:io’ A =
TEERETEPET 1) Harbeck N. et al, 1€O 2017 =2 iris

Presented By Martine Piccart-Gebhart at 2018 ASCO Annual Meeting



Omitting chemotherapy
Neoadjuvant Dual HER2-Targeted Therapy

without Chemotherapy
Study Phase | PTS HER2- Concomitant | Duration pCR pCR
Targeted Endocrine (weeks) pCR ER ER
therapy therapy positive | negative
NeoSphere 107 T+P No 16 17% 6% 29%
TBCRCO06 Il 64 T+L Yes 12 27% 21% 36%
33 T+L Yes 12 12% 9% 20%
TBCRCO23 Il
61 T+L Yes 24 28% 33% 18%
PAMELA I 150 T+L Yes 18 31% 18% 43%
TBCRCO26 I 88 155 5 No 12 34% NA 34%

Slide courtesy of Mo Rimawi L, L; P, P; pCR, pathological complete response; T, T

NTED AT 2019 ASCO , \.. O & (1 vtna PRESENTLD BY Matthew P. Goetz

ANNUAL MEETING e et (e ree

Presented By Matthew Goetz at 2019 ASCO Annual Meeting



Can we identify «super-sensitive» tumors?
TBCRC06/023/PAMELA COMBINED COHORTS

: MAIN CLINICAL PATHOLOGICAL
<345 patlenD FEATURES (N=265)

Tumor stage

N=66 patients N=128 patients N=151 patients T3-T4 64

Clinical Nodal status
! ! ’ Negative 160
N=29 N=85 N=151
baseline baseline baseline Hormone receptor
samples samples samples Positive 147
Menopausal status
" Post-menopausal 155
N‘g:e;i?c N=265 (77%) Breast pCR rate 70
samples baseline samples

76% |
24% |

60%
55%

58% |
26%

?P1J?A$(;O S e h e of bl Matthew P. Goetz Prat et al. JNCI, 2019

Presented By Matthew Goetz at 2019 ASCO Annual Meeting



Can we identify «super-sensitive» tumors?

HER2-E/ERBB2-high combined biomarker vs pCR

pCR in the breast; N=265

®E ERBB2high/HER2-E mERBBZhigh/nonHER2-E

mERBB2low/HER2-E = ERBB2low/nonHER2 -
-E

40% agrealyind

. 16.1% ol JUS

o 10.8%

?

- 6.7%

: ERBBZlow/ ERBB2high/ ERBB2low/ ERBBZhigh/
nonHER2-E nonHER2-E HER2-E HER2-E
Prat et al. JNCI, 2019 Odds Ratio for HER2-E/ERBB2-high group achieving a pCR
(compared to other groups 6.0 (95% CI 3.1-11.8; p<0.001)

. 2019 AS(;O s e 0% ety o 0 PRESENTLD BY Matthew P. Goetz

ANNUAL ME

Presented By Matthew Goetz at 2019 ASCO Annual Meeting



PerElisa Study Plan

Investigator-driven, nonprofit study. EUDRACT 2013-002662-40

Molecular response=
l . Ki67>20% from baseline

»
2
@

°
e
o
o
w
@
=
-

s
=
]

2
(=]

=

B etrooie25mg
cop

assessment

Trastuzumab & mgikg
loading dose -> 6 mg/kg
q3wks

Diagnostic core blopsy

Core biopsy for molecular response

Molecular
nonresponders

. . Pertuzumab 840 mg loading

dose -> 420 mg q3wks
Paclitaxel 80 mgimq
whly

- PAMS50 and pCR in Molecular Responders

PAM50 / P=.032 HER2E vs other \
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Can Incorporation of TlLs Help De-Escalate Therapy?

Low TILs Associated With Low pCR

NeoALTTO (n = 387) NeoSphere (n = 243)
Salgado R, et al. JAMA Oncof. 2015;1448-1454. Bianchini G, et al. Ann Oncof 2015;26:2429-2436.
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Tumor-infi {trating Trastuzumab Lapatinib Combination

=  Could patients with high TILs receive less aggressive therapy?
= Studies ongoing to evaluate immune checkpoint inhibition
plus HER2-targeted therapy




TILS Interaction With Treatment ARM in Short-

HER2 trial

TILs 10% incr MFS HR 95% ClI interaction p
Long (Arm A) 0.89 0.71-1.12
Short (Arm B) 0.60 0.41-0.88 0.088 ©
04 06 08
TILs<20% TILs>20%
- ’—s\“"-—-—\_—h___ h ‘x‘-_—"_—
§ 04 Long (Arm A): events 28/345 (8.1%) § w| —— Long (Arm A): events 8/96 (8.3%)

Short (Arm B): events 45/327 (13.8%)
“7 Log-rank p=0.019
.. HR=17595% CI 1.09-2.80; p=0.020
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Short (Arm B): events 2/98 (2.0%)
“ Log rank p=0.044
s 4 HR=0.23, 95% C1 0.05-1.09, p=0.064
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years

Interaction p=0.015

Dieci MV ESMO 2018




Final considerations

A risk-driven approach is the best way for treatment optimization in HER2+ disease

In patients at higher risk of relapse, the addition of pertuzumab or neratinib
should be considered

1 yr trastuzumab plus chemotherapy remains standard of care for many patients at
low and intermediate risk of relapse

Treatment de-escalation is of value for a proportion of real-world patients at low
risk of relapse

Is there still a role for anthracycline in regimens of the future?

— With another active agent in early disease, anthracyclines become less
appealing

Risk stratification based on pCR after NAC allows for a more personalized
treatment and a more rational resource allocation



Roadmap for the adjuvant treatment of EBC

Low Risk:
T< 1 cm NO ER-/ER+
T<2 cm NO (>ER+)

Adjuvant

Intermediate risk:

Larger T ER +/

LN negative or (1-3)

APT

wPaclitaxel +
Trastuzumab

*no-refundable in Italy

Longer chemo (anthra) +

Trastuzumab

High risk:
Larger T/N (> 4) and/or

: Chemo + Trastuzumab +

Pertuzumb*®
I
e e e I

Consider neratinib in
ER+




