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BASES BIOLOGICAS DEL CANCER

E INNOVACION TERAPEUTICA

MAS DE 20 ANOS A LA VANGUARDIA DE LA FORMACION
EN LA BIOLOGIA Y TRATAMIENTO DEL CANCER

17, 18 v 19 DE MAYO DE 2023 )

Optimizando el tratamiento del cancer de mama Her2
positivo en estadios tempranos. ¢A quiénes mas y a quiénes
menos?

Fernando Moreno Anton
Servicio de Oncologia Médica

. Hospital Clinico San Carlos
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Unmet Medical Need Remains in HER2+ EBC
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HR, 0.60; 95% CI, 0.53 to 0.68
P < .001

AC == TH (473 events)
mm AC = T (680 events)

26%
Not
73.7% enough

12%
Jjust right

62.2%

62%
Too much

9 10

Edith A. Perez et al. JCO 2014,32:3744-3752
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De escalatlon of treatment (reducing toxicity)

e Shortening adjuvant trastuzumab
Less toxic chemotherapy
Avoiding treatment of “low risk” patients

v Optimizing trastuzumab administration
e Economic toxicity (biosimilars)

Escalation (increasing efficacy)

Increasing duration of trastuzumab
Addition of lapatinib

Addition of neratinib
Addition pertuzumab
Addition of T-DM1
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De escalation of treatment (reducing toxicity)

e Shortening adjuvant trastuzumab
Less toxic chemotherapy
Avoiding treatment of “low risk” patients

\ / Optimizing trastuzumab administration
* Economic toxicity (biosimilars)

Escalation (increasing efficacy)

Increasing duration of trastuzumab
Addition of lapatinib
Addition of neratinib
Addition pertuzumab
Addition of T-DM1
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* Definition of risk is critical in clinical decission & in the success of

escalation and de-escalation clinical trials
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* Definition of risk is critical in clinical decission & in the success of

escalation and de-escalation clinical trials

Standard
Clinical &
Pathological
features
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APT Trial: Study Design
Surgery

HERZ+ Enroll
I ER+ or ER- —

HER2 + stage I-1ll Breast Cancer

T“;d:mNegm“’e PACLITAXEL 80 mg/m? + TRASTUZUMAB 2 ma/kg x 12
I Planned N=400 ‘

| prano | EENNNENENEEER

FOLLOWED BY 12 EVERY 32 WEEK DOSES
OF TRASTUZUMAB (6 ma/kag)*

1.0
0.8
Z
% 0.6 Point Est (%)  95% Cl (%) Mo. of events
o 3-yr DFS 98.5 97.2 t0 99.7 6
E 5-yr DFS 96.3 94.4t098.2 14
o
o 041 7-yr DFS 93.3 90.4 to 96.2 23
L
(]
0.2

0 12 24 36 48 60 72 84 96 168 To|aney S, JCO 2019
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APT Trial: Study Desig

HERZ+ Enroll

ER+ or ER- —

T“;d:mNegat“’e PACLITAXEL 80 mg/m? + TRASTUZUMAB 2 ma/kg x 12
I Planned N=400 ‘

| prano | EENNNENENEEER

FOLLOWED BY 12 EVERY 32 WEEK DOSES

I OF TRASTUZUMAB (6 ma/kag)*
1.0
T + paclitaxel 0
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[ Surgery ]
|
I

[ PT1NO ] [ pT =2 or pN+ ]

[ T + paclitaxel ]
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6-8 cycles

)
Arm 1 Chemotherapy

Central
Surger confirmation of
gery HER2 status Pertuzumab
N ~ 4800
10-year
6—8 cycles follow-up

Arm 2 Chemotherapy

—

Anti-HER2 therapy for a total of 1 year (18 cycles)

o Primary endpoint: IDFS

. Secondary endpoints: IDFS including second non-breast cancer, DFS, OS, recurrence-free interval, distant recurrence-free interval, cardiac and overall
safety, HRQoL



Invasive Disease—free
Survival Rate (%)

iDFS after 45.2 months of FU (2017)
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A Intention-to-Treat Population

Updated descriptive iDFS analysis after 74.1
months of FU (2019)

IDFS (%)

Events, n (%)

Stratified HR (95% Cl)
Median FU, months

Six years from randomization
Difference in event-free rate (%)
95% Cl for difference

100 98.6 96.4 94.1
98.8 95.7 93.2
80+
60—
40— — Pertuzumab, 171 events
— Placebo, 210 events
20 stratified hazard ratio, 0.81 (95% Cl, 0.66—1.00)
P=0.045
0 T T T T T T
0 6 12 18 24 30 36

Months

Pertuzumab 2400 2309 2275 2236 2199 2153 2101

2404 2335 2312 2274 2215 2168 2108

1

Years From Random Assignment

No. of patients at risk

2,277
2,312

von Minckwitz G, NEJM 2017; Piccart M, JCO 2021

0.76 (0.64 to 0.91)
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IDFS in the node-positive cohort

Aphinity Trial: Results

IDFS in the node-negative cohort

Piccart M, JCO 2021

3 3 years 6 years
ears o
100 4 92.0% 100 S7.5% 95.0%
98.4%
90,2%
80 % 80 |
| . | |
60 - Pertuzumab Placebo c\o 60 - Pertuzumab Placebo |
(n = 1503) (n = 1502) | ~— (n =897) (n =902) |
(78]
Events, n (%) 173 (11.5) 239 (15.9) I il Events, n (%) 48 (5.4) 48 (5.3) |
40 ~ Unstratified HR (95% Cl) 0.72 (0.59 to 0.87) | O 40 A Unstratified HR (95% CI) 1.02 (0.69 to 1.53) |
Six years from randomization | Six years from randomization |
20 - Difference in event-free rate (%) 4.5 | 20 4 Difference in event-free rate (%) 0.1 |
95% Cl for difference (1.9 to 7.1) [ 95% ClI for difference (-2.0to0 2.2) [
| | | |
T T f T T f T T f T T f
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Years From Random Assignment Years From Random Assignment
No. patients at risk No. patients at risk
1,503 1,420 1,357 1,301 1,257 1,205 814 897 857 841 821 798 773 668
1,502 1,439 1,359 1,288 1,223 1,176 741 902 873 856 846 816 791 680
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[ Surgery ]
I
[ PTINO ] [ pT =2 or pN+ ]
| | —

[T+pac|itaxel ] | pT>2 no | | pT>1 pN+ |

[T+POIy- ] p+T+
Poly-CT
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Part Al Part B2 Fé"’;,r}

HER2+ breast cancer =

IHC 3+ or ISH amplified @) .

(locally determined) = » —_— —_— 2

. ; < o > >
Prior adjuvant trastuzumab + N 5 8o > "
chemotherapy » g = gg oun "
Lymph node +/—, or residual A = L2 ) % o
invasive disease after <ZE = I-;Jl 3o
neoadjuvant therapy s » So 2 |
ER/PR +/- (endocrine o D 0o

. — N
therapy permitted)
n=284 July March July
0 2014! 20172 201934

* Primary endpoint: invasive disease-free survival (iDFS)

« Secondary endpoints: DFS-DCIS, time to distant recurrence, distant DFS, CNS metastases, OS, 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

«  Study blinded: Until primary analysis; OS remains blinded
1. Chan et al. Lancet Oncology 201.
2. Martin et al. Lancet Oncology 2017.
3. Chan et al. Clinical Breast Cancer 2020.
4. Holmes et al. SABCS 2020 PD3-03



X SIMPOSIUM §

FRACI AT ExteNET Primary Endpoint:
iDFS Intention-to-treat Population 2-Year Analysis and 5-Year Analysis

ITT iDFS 2-year analysis? ITT iDFS 5-year analysis?

100,0 =p———— J97-9% 9206 100 = 97.9%
0,
1 — 1 94.3% 1 92.2% 1 91.2% 190.2%
90,0 o e ] 30 - IO e : L a25%
0, X 0, 1
i I91.9AJ 1A 2.4% i (Y i 90.2% 15910 \
! ! 1 1A2.6% 1A 20% i 1 87.7%
80,0 + I I 80 ] I I 17A21% I
s i i S i i i i i
" : : » : : : : :
270.0 - : P 40 : : : : :
= : : 2 ! : : : :
60,0 + i i 60 = i i i i i
1 1 1 1 1 1 1
HR (95% CI): 0.66 (0.49-0 9ql) : : : : : :
(1] . 0. 49—0. . .
- . === Neratinib 1 1 1 1 === | Neratinib 1
50'0 Two-sided p = 0.008 ! ! 50 HR (95% (III): 0.73 (0.5]—0.92) ! ! !
f Median follow-up 24 months 1 = Placebo i T Two-sidedip = 0.0083 1 i - i Placebo i
1
4 1 T T T T T T T 1 1 T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 0O 6 12 18 24 30 36 42 48 54 60
Months after randomisation Months after randomisation
No. at risk No. at risk
Neratinib 1420 1288 1257 1227 1188 1150 1108 1033 662 Neratinib 1420 1316 1272 1225 1106 978 965 949 938 920 885
Placebo 1420 1367 1323 1291 1242 1206 1161 1089 704 Placebo 1420 1354 1298 1248 1142 1029 1011 991 978 958 927
Cl, confidence interval; HR, hazard ratio; 1. Nerlynx (neratinib) EPAR Public Assessment Report. European Medicines Agency. 13 July 2018. EMA/CHMP/525204/2018. Available at:
iDFS, invasive disease-free survival; ITT, intention to treat. https://www.ema.europa.eu/en/documents/assessment-report/nerlynx-epar-public-assessment-report_en.pdf; 2. Martin M, et al. Lancet Oncol.

2017;18:1688-1700.


https://www.ema.europa.eu/en/documents/assessment-report/nerlynx-epar-public-assessment-report_en.pdf
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ExteNET 2-year Analysis:

the absolute iDFS advantage with neratinib in the HR+ subgroup is up to 4.1%

HR+ HR-
110 B : 98.2% : 95.6% 1’0 -, : 97.6% :
1 -~ 192.4%
I 96.0% '- 1 % =
019 . i —:[91.5% 0,9 ™ : 95.0% :92.2%
] ]
] 1 1 1
00,8 - : I 00'8 - : :
> i i = : :
90,7 - : : 90,7 - I i
a I I a i i
0,6 ] ! 0.6 1 i !
! ! 05 i :
- — ini ™ — ini ]
0,5 9 1ir (95% ci): 0.49 (0.31-0.78) Neratinib : HR (95% Cl): 0.93 (0.60—1.43> Neratinib ]
f p< 0.001 : === Placebo : ? p= 0.365 1 === Placebo 1
| | | | | | | | | |
| | | | | | | | | |
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months after randomisation Months after randomisation
No. at risk No. at risk
Neratinib 816 735 719 697 677 653 629 591 380 Neratinib 604 553 538 530 511 497 479 442 282
Placebo 815 784 760 740 715 697 668 621 401 Placebo 605 583 563 551 527 509 493 468 303

Cl, confidence interval; HR, hazard ratio; HR+, hormone receptor positive;,
HR-, hormone receptor negative; iDFS, invasive disease-free survival.

Nerlynx EPAR Public Assessment Report. European Medicines Agency. 13 July 2018. EMA/CHMP/525204/2018. Available at:
https://www.ema.europa.eu/en/documents/assessment-report/nerlynx-epar-public-assessment-report _en.pdf;



https://www.ema.europa.eu/en/documents/assessment-report/nerlynx-epar-public-assessment-report_en.pdf
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[ Surgery ]
I
[ PTINO ] [ pT =2 or pN+ ]
| | —

[T+pac|itaxel ] | pT>2 no | | pT>1 pN+ |

[T+Poly- ] P+T+
Pon-CT

[ Neratlnib ]
(HR+)
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Definition of risk is critical in clinical decission & in the success of

escalation and de-escalation clinical trials

Response to
neoadjuvant
therapy
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Association between pCR and EFS (patient level)

HER2-positive Favors pCR  Favors No pCR
100 - i
pCR E N
g 80- ) ;
. ‘ a
: RD - i
U | >
£ a0 . |
: |
5 204 e ;
HR 0-39 (95% C1 0-31-0-50) Hormone receptor status i
0 B Negative o :
| [ [ I I é [ é [ 9 .
0 1 2 3 4 5 / 9 . Positive i
Number at risk L i
pCR 586 G527 454 371 212 120 37 4 2 1 [ w x : : : i : :

EFS Hazard Ratio (95% Probability Interval)

HR negative: HR 0.29 (0.24-0.36) HR positive: HR 0.52 (0.40-0.66)

Broglio KR et al. JAMA Oncol. 2016; Cortazar P. Lancet Oncol 2014
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NeoSphere: Design Neosphere: pCR rate (breast)

Neoadjta\éwtxtzeatment Adjuvant treatment p =0.0198
Arm A 50 - p = T p=
_[ Trastuzumab + docetaxel (n = ]_' N Trastuzumab + FEC ] © 0.0141 : 0.003
107) s\ ) B, J
Arm B U H_ 1
Pertuzumab + trastuzumab f ) O 45.8 T
- _[ + docetaxel (n = 107) ]—» R ->L Trastuzumab + FEC ) . 30
iC c 2 ]
> Arm C Q 20 - 4
_[ Pertuzumab + trastuzumab (n = ]_, E _»r Trastuzumab + [docetaxel > | 29.
107) R L FEC] J 1
104 | ©
Arm D v 16.8
TH THP HP

Gianni L, et al. Lancet Oncol 2012; 13:25-32
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TRYPHAENA trial BERENICE trial

FEC x 3= docetaxel x 3 —

. - ddAC q2wxé Paclitaxel qw x12
(A: 60 mg/m?; C: 600 mg/m?) (80 mg/m?)

Pertuzumab q3w xé Pertuzumab 3w x13
(840 mg~420 mg) (420 mg)

Trastuzumab q3w x& Trastuzumab q3w x13
(8 mg/kg~6 mg/kg) (6 mg/kg)

trastuzumab /pertuzumab

|

1HX / Ad39dNS
|
]

FEC q3w x4 Docetaxel qw x&
| [FSOOmg‘m’ E100mg/m%; (75 mg/m? escalating to 100 mg/n?
— - 600 mg/m?) iif no dose-limiting toxicity) Pertizumab q3w x13
Pertuzumab q3w x4 (420 mg)

(840 mg—420 mg) Trastuzumab q3w x13
Trastuzumab q3w x4 (6 mg/kg)
(8 mg/kg+& mg/kg)

Additional chemoRx
if required

100 7 Figure 3. pCR (ypT0/is ypNOo, intent-to-treat population)
90 o T
_ 79.4
T~ 80 = 90 5365
O X (B1.9%)
>
ow 70 A 65.0
o2 i
724
£ o6 60 e
32 162 48.6 - 2
£ %7 : g
S o
=5 40
0 2
£2a
c g 30 A
2 s
< i
& 20
10 H HR-positve  HR-negative.
= Cohort A Cohort B
0 I z (ddAC—TPH), (FEC—DPH),
ER/PR- ERand/ ER/PR- ERand/ ER/PR- ERand/ n=199 n=201
or PR+ or PR+ or PR+ 3¢ patets n Cohert A and 340 i Cofrt  had miseing HR asessnrts.
FEC + PH (x3) FEC (x3) PHTC (x6) D, coceal AL, ose- FEC, fuomurac, inkicin,and ice %, HR, homone eeptor
— PHT (x3) — PHT (x3) e e

Sandra M. Swain et al., Primary analysis of Berenice, SABCS 2016; Schneeweiss, et al. SABCS 2011
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[ Surgery ] Neoadjuvant
Treatment
| |
I I [ P+ T+ Poly-CT ]
[ pPpT1NO ] [ pT =2 or pN+ ] |

| I | |
Non
[ T + paclitaxel ] [ IOT 22 NO ] [ pT =1 pN+ ] I pPCR l

[ ] P+T+
POWCT Poly-CT

[ Neratlnib ]
(HR+)
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HER2+ EBC: Which factors predict relapse after pCR ?

NeoSphere: DFS according pCR

(No adjuvant pertuzumab) A Tumorand  SYoar
A Subgroup Nodal Stage No. Rate, % HR 95% CI HR (95% CI)
- o)
100 pCR 15%) Hormone  T1-2/N- (reference) 212 91.4
receptor+
90 PCR+ T3-4/N- 65 87.0 0.84 0.53-1.35 —_—
80 T1-2/N+ 200 83.6 0.55 0.33-0.90 — =
E\f T3-4/N+ 160 80.4 0.46 0.25-0.85 — -
s /0
2
S 60
3 Hormone  T1-2/N- (reference) 196 90.3
‘_?—: 50 receptor—
* pCR+ T3-4/N- 20 793 0.58 0.40-0.84 —_—
S 404
7 . T1-2/N 280 875 0.87 0.58-1.29 —_—
) Number Number 5-year Hazard ratio *
9 30 of of progression-free (95% Cl) T3-4/N+ 294 824 0.50 0.30-0.83 —_——
pus T T T T T T T T T T
o _ patients events (%) survival (95% Cl) S P S o % o
20 o AN PN E SN 2 N
— tpCR 94 14 (15) 859 (769
10 . .20-1.
— NotpR 323 73(23) Cgb%(71-81) > 04029100
0 T T T T 1 . . opo
0 12 24 36 48 60 In pCR+ patients, cT and cN were significant
X Months after randomisation
at risk

independent prognostic factors for EFS

Gianni L et al. Lancet Oncol 2016; van Mackelenbergh MT. JCO 2023
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[ Surgery ] [ Neoadjuvant
Treatment

I I [ P+ T+ Poly-CT

[ IOTllNO ] I[ pT 22 cl)rpN+I ] ‘_,

[T+paclitaxel ] [ IOT>2 NO ][ pT>1 pN+ ] [ pCR ]
[T+Poly-] [ p+-|-+ ]
Poly-CT [ = ] cN 0
| Ner?etT)'b J u L]
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NeoSphere: DFS according pCR

Non-pCR 24%

Progression-free survival (%)
Ul
o
|

40
Number Number 5-year Hazard ratio
30 of of progression-free (95% Cl)
504 patients events (%) survival (95% Cl)
— tpCR 94 14 (15) 85% (76-91
10 . .20-1-
— NotpCR 323 73(23) 76% (71-81) 0-54 (0-29-1-00)
0 T T T |
0 12 24 36 48 60

) Months after randomisation
Number at risk

Gianni L et al. Lancet Oncol 2016.
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swencoeaic K ATHERINE: Study Design

= ¢T1-4/N0O-3/MO at presentation (cT1a-b/NO excluded)
= Centrally confirmed HER2-positive breast cancer
= Neoadjuvant therapy must have consisted of
— Minimum of 6 cycles of chemotherapy
* Minimum of 9 weeks of taxane
» Anthracyclines and alkylating agents allowed
» All chemotherapy prior to surgery
— Minimum of 9 weeks of trastuzumab
+ Second HER2-targeted agent allowed
= Residual invasive tumor in breast or axillary nodes

= Randomization within 12 weeks of surgery

Stratification factors:

T-DM1
3.6 mg/kg IV Q3W
14 cycles

N=1486 Trastuzumab

6 mg/kg IV Q3W
14 cycles

Radiation and endocrine therapy
per protocol and local guidelines

= Clinical presentation: Inoperable (stage cT4 or cN2-3) vs operable (stages cT1-3N0-1)
= Hormone receptor: ER or PR positive vs ER negative and PR negative/unknown

= Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy
= Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done

Geyer CE. ASCO 2018
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KATHERINE Invasive Disease-Free Survival

1004

80

60 Trastuzumab
—_— T-DM1

Trastuzumab T-DM1
40 (n=743) (n=743)

IDFS Events, no. (%) 165 (22.2) 91 (12.2)
Unstratified HR=0.50 (95% CI, 0.39-0.64)

Invasive Disease-Free Survival Rate (%)

20+ R<0.0001
[ 3-year IDFS 77.0% 88.3% ]
0 - T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60
) Time (months)
No. at Risk

Trastuzumab 743 676 635 594 555 501 342 220 119 38 4
T-DM1 743 707 681 658 633 561 409 255 142 44 4

Geyer CE. ASCO 2018
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[ Surgery ] [ Neoadjuvant ]
Treatment
| |
I I [ P+ T+ Poly-CT ]
[ PT1INO ] [ pT =2 or pN+ ] | |
| I p— | 7 |
[ T + paclitaxel ] [ |OT 22 NO ] [ pT 21 pN+ ] [ pCR ] [ NonIpCR ]

[ T+Poly- ] P+T+ . [ T-DM1 ]
Poly-CT e = cN O

Neratinib
[ Neratlnlb ] l l l l [ (HR+) ]
(HR+)
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* Definition of risk is critical in clinical decission & in the success of

escalation and de-escalation clinical trials
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ER/PR expression

Gene expression Immune signatures & TILs
PAM 50

Basal-like W Eﬁ -E!'
HER2-enriched | = 'I.FIE = ﬁ 2
Luminal A 52%5 Eégg [:]
Luminal B | -
b f L

T.cells.CD38

T.cells.CD4 memory. activated
T.cells.CD4 memory.resting
Plasma. cells

Prat A, JNCI 2014; CIBERSORT from PAMELA RNAseq data, unpublished
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Predicting pCR vs prognosis in CALGB40601 trial

*Relapse-free survival

A T
1.5 1 @ Subtype biomarker
= t pCR t RFS t pCR ‘ RFS B Immune signature Among 688 RNA biomakers:
E 11 Bcell/plasma cell .IgG -1 © Comelston renz e 4 Othersignature
2 063 Tee2 @rors 215 (31%) were associated with pCR
05 - 8 cellT ;ec'L,‘ Ororsp 45 (7%) were associated with RFS*
= 22 (3%) were associated with both
- ¥ ocr Tres
-0.5 A ‘
‘i‘é Correlation Luma @CES
% =1 1score LumAHERZE @
- Easier to predict pCR than RFS
1.5 4
" T L T I' L T T
s A 05 | 0 R 05 ! 5 Predictors of pCR do not have to predict RFS
T BetterRFS 082 Worse RFS and vice-versa

Fernandez-Martinez et al. JCO 2020
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HER2DX genomic test for early-stage HER2+ disease

©)

©)

©)

T size
Nodal status
27 genes

4 gene signatures
* 1GG/B-cell/plasma (14 genes)
* Proliferation
* luminal differentiation
 HER2 amplicon expression

HER2DX risk-score
HER2DX pCR-score
HER2DX ERBB2-score

Prat et al,Lancet Oncol 2020; Prat et al, EBioMedicine 2022; Guarneri et al, EBioMedicine 2022; Bras6-Maristany et al., JINCI 2022
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HER2DX clinical validation
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HER2DX risk score HER2DX pCR likelihood score

7 Studies = 1,812 patients 7 Studles -> 872 patients
» Clinic-Padova-PAMELA phase I Clinic-Padova
* APT phase Il trial « PAMELA phaselll
* ATEMPT phase Il trial « CALGB40601 phase I
« CALGB40601 phase I * ISPY-2 phase
« SCAN-B « PER-ELISA phase |l
« TCGA * DAPHNe phase Il trial
« METABRIC « MADRID/GOM observational trial

* BIOnHER phase Il trial
1 Gene list association study
* No9831 phase lll: 849 patients

Prat et al. EBioMedicine 2022

Fara Brasé-Maristany ESMO Breast 2022

PER-ELISA presented at ESMO Paris 2022 and published in EBioMedicine 2022
DAPHNe and GOM studies: JAMA Oncol 2023 In Press

APT and ATEMPT: SABCS 2022 and ESMO Breast 2023

BiONnHER phase Il trial: To be presented at ESMO Breast 2023
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Should we change this algorithm
depending on HER2DX test results?
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HER2 + stage I-Ill Breast Cancer

[ Surgery ] APT trial (n=406) ATEMPT trial (n=497)

The NEW ENGLAND JOURNAL of MEDICINE

| »
“ ORIGTNAL ARTICLE ” t Adjuvant Trastuzumab Emtansine Versus =
I : Paclitaxel in Combination With Trastuzumab for
Adjuvant Paclitaxel and Trastuzumab for ; Stage | HER2-Positive Breast Cancer (ATEVIPT): A

Node-Negative, HER2-Positive Breast Cancer  Randomized Qlinical Trial

[ pTINO ]

I VALIDATION DATASET (CLINICALLY LOW-RISK)
o L 100 L 100
T + paclitaxel x =
075 075
050 050
Event-free rate at 10-year (95% CI) Event-free rate at 10-year (95% CI)
025 — Low-risk: 7% (96-99) 025 —— Cutoff <32: 98% (97-100)
HR = 013, p-value <0.001 — High-risk: 82% (64-100) HR = 015, p-value <0.001 —— Cutoff 232: 89% (80-98)
000 0.00
ol 2| 4] 8| 8| 10] 2] 14| ol 2| 4] 6| 8| 10| 12| Ul
. . TIME (YEARS) TIME (YEARS)
(y f I I I Number at risk Number at risk
5-20% of clinically ,
446 442 397 251 150 139 35 4 386 365 347 222 138 127 30 3
26 23 20 12 8 8 4 ] 86 80 70 41 20 20 9 1

low-risk tumors may
be undertreated

Tolaney NEJM 2015; Tolaney JCO 2019; Tolaney Lancet Oncol 2023; Tolaney JCO 2021
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HER2 + stage I-Ill Breast Cancer

APT trial (n=406) ATEMPT trial (n=497)

The NEW ENGLAND JOURNAL of MEDICINE

L)

Chec for
updates

! Adjuvant Trastuzumab Emtansine Versus
I j Paclitaxel in Combination With Trastuzumab for

Adjuvant Paclitaxel and Trastuzumab for ; Stage | HER2-Pusitive Breast Cancer (ATEMPT): A
Node-Negative, HER2-Positive Breast Cancer  Randomized Qinical Trial

ORIGINAL ARTICLE ”

[ pTINO ]

I VALIDATION DATASET (CLINICALLY LOW-RISK)
I I e T W*M
o ox
075 075
T+ T+/-P _ =
5 0.50 050
paC| Itaxel p O Iy' CT Event-free rate at 10-year (95% CI) Event-free rate at 10-year (95% CI)
025 — Low-risk: 97% (96-99) 025 —— Cutoff <32: 98% (97-100)
HR = 013, p-value <0.001 — High-risk: 82% (64-100) HR = 0.15, p-value <0.001 —— Cutoff 232: 89% (80-98)
000 0.00
HERZDX HERZDX ol 2| 4l 6l 8| 10| 12| 1| ol 2| 4l 6 8| 10] 2| 1]
TIME (YEARS) TIME (YEARS)
IOW r_Isk h| h r_Isk Number at risk Number at risk
g 446 442 397 251 150 139 35 4 386 365 347 222 138 127 30 3
26 23 20 12 8 8 4 0 86 80 70 41 20 20 9 1

Tolaney NEJM 2015; Tolaney JCO 2019; Tolaney Lancet Oncol 2023; Tolaney JCO 2021
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Neoadjuvant
Treatment

[ P+ T+ Poly-CT ]

Bueno-Muino C, JAMA Oncol 2023
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Combined analysis of 4 neoadjuvant cohorts [ Neoadjuvant ]

(CALGB 40601, ISPY-2, DAPHNe, GOM-HGUGM-2018-05)
* n=568 patients
* pCRrates +/- dual blockade (44.8% vs 58.3%) I

*  HER2DX-pCR-high benefits from dual HER2 blockade (OR 4,10
p< 0.001) HER2DX
CR high

Treatment

Who needs neoadjuvant pertuzumab?

f =)
100 ' Taxane

86.2%
(106/123)

80
65.3%

60.3% (79n21) 60.3%

(38/63) (38/63)

60

PCR (%)

23.6%
18.7% (29/123)

N - .

No dual blockade Dual blockade No dual blockade  Dual blockade No dual blockade Dual blockade
HER2DX pCR-low HER2DX pCR-medium HER2DX pCR-high
(n=198) (n=184) (n=186)

Bueno-Muiiio C, JAMA Oncol 2023; Waks A, ESMO breast 2023
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Combined analysis of 4 neoadjuvant cohorts
(CALGB 40601, ISPY-2, DAPHNe, GOM-HGUGM-2018-05)
n=568 patients
Poly-CT (n=282; 49.6%) Single taxane (n=286; 50.4%
pCR rates poly-CT single taxane (59.8% vs 56.6%)
HER2DX-pCR-medium benefits from multi-agent CT

Who needs neoadjuvant poly-CT?

100
88.9%
(56/83) 83.3%
(50/60)
75.0%
80 + i
.60 54.4%
(31/57)

2

o

Q

Q40

27.0%
(17/63)
20.0%
20 - (12/60)
0- = . .
ingle texane  Multi-agent CT Single taxane  Multi-agent CT Single taxane  Multi-agent CT
HER2DX pCR-low HER2DX pCR-medium HER2DX pCR-high
(n=123) (n=121) (n=123)

[

Neoadjuvant ]

@

Treatment
|
HER2DX FIERZIN
PCR medium CR high

]

[ P+T+
[ T + Poly-CT ] Taxane

Waks et al. ESMO Breast 2023
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Neoadjuvant
Treatment

HER2DX [ HER2DX ]
[ HER2DX pCR low ] [ pCR medium ] pCR high

| Sae |
T + Poly-CT Taxane
[ HER2DX ] [ HER2DX ]

low-risk high- rlsk

Consider ConS|der
surgery clinical trial
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* Validation cohort with more median follow-up (73.2 I
months) [ Neoadjuvant ]
« N=148 pts did not achieve a pCR Treatment
* The HER2DX low-risk group had longer DFS than high- I
risk (7-year 94.6%vs. 77.5%; HR=0.40, p=0.002). [ P+ T+ Poly-CT ]
B [ Non pCR ]
S N=148 pts with no-pCR I
Z < HER2DX low-risk: 5-year 95.6% EFS T-DM1
% e = HER2DX high-risk: 5-year 85.3% EFS
* I
[ Neratinib ]
= Log Rank p=0.001 (HR+)
0 2 4 6 8 10

years since diagnosis
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* Validation cohort with more median follow-up (73.2 I
months) [ Neoadjuvant ]
« N=148 pts did not achieve a pCR Treatment
* The HER2DX low-risk group had longer DFS than high- I
risk (7-year 94.6%vs. 77.5%; HR=0.40, p=0.002). [ P+ T+ Poly-CT ]
2 I
|
S - [ Non pCR ]
— |
§ o - | -
I3 N=148 pts with no-pCR HER2DX HER2DX
z < | HER2DX low-risk: 5-year 95.6% EFS low-risk high-risk
% e = HER2DX high-risk: 5-year 85.3% EFS I |
o
S [ Trastuzumab ] [ T-DM1 ]
|
S Log Rank p=0.001

. . . Neratinib
0 2 4 6 8 10 Martinez Saez O, ESMO breast 2023 (HR+)
years since diagnosis
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* Definition of risk is critical in clinical decission & in the success of

escalation and de-escalation clinical trials

05008
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Post Surgery Follow-up

Neoadjuvant CT :> Surgery — Post Surgery :> Follow-up
Surgery — Adjuvant CT — I—

\ \ \ s § 0 0
Mutation tracking in HER2 + BC
* Prospective, multicenter, sample collection, validation ERBB2+
study conducted at 5 UK medical centers (2011-2016) 100 =7,
* N=170 eBC with NACT->surgery OR surgery—>adjuvant CT 80 CIDNA negative
* Personalized digital (dPCR) assays designed to track
individual somatic muts in plasma samples

165 muts identified: 78 pts (77.2%) with 1 mut and 23 pts
(22.8%) with multiple muts (median allele frequency of

60+

40+

Relapse-Free Survival, %

204 ctDNA positive

26%) e, 152 (95%Cl, 4.0-58.1)
. . 0 T T T T T !
* Validated personalized dPCR assays developed for 150 o 12 24 3% 48 60 72
Time Fi Study Entry,
muts (90.9%) from 101 pts No. at risk e Trom UGy ER, o
ctDNA negative 48 47 39 19 9 4 0
ctDNA positive 7 7 5 3 1 1 0

Garcia Murillas I. JAMA Oncol 2019
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Conclusions

* Clinicopathologic features & pathologic response are the main factors to stratify
patients on the basis of their risk of recurrence and guide us in making treatment
recommendations

* Biologic heterogeneity within HER2-positive disease modulates treatment
response and prognosis

e Strategies to escalate or de-escalate treatment in HER2-positive early-stage BC
should consider other biomarkers, beyond HER2 and HR-status, including
molecular intrinsic subtype, immune infiltration, levels of HER2

 HER2DX integrates this information and could be useful to select (neo)adjuvant
treatment. However, clinical utility should be confirmed in randomized clinical
trials.
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