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The intrinsic subtypes within HER2+ disease

HR+/HER2+ HR-/HER2+
n=1,675 n=1,237
2.9% 7.4%

2.6%

Basal-like
HER2-enriched |

Luminal A
Luminal B

HERZ2-E subtype represents 50-60% of all HER2+ tumors

1. Cancer Genome Atlas Network Nature 2012; 490:61-70
2. Pratetal. J Natl Cancer Inst. 2014;106 (8)

3. Cejalvo et al. Cancer Treat Rev 2018

4. Cejalvo JM, et al. Ann Oncol. 2017 vol 28 suppl 5




HERZ2 signaling pathway in HER2+ breast cancer
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HER2-E vs. pCR in HER2+ disease:

a systematic review and meta-analysis

N=2,857 across 16 studies

HERZE non-HERZ2E Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
BERENICE 130 175 52 119 10.5% 3.72[2.27, 6.11] —
CALGCB40601 54 82 57 180 9.1% 4.16 [2.39, 7.24] —
Cher-LOB 11 22 16 62 3.6% 2.88 [1.05, 7.90] —
ICO-CLINIC 64 112 69 216 11.1% 2.84 [1.77, 4.55] ——
KRISTINE 131 194 47 160 11.6% 5.00 [3.18, 7.87] —=
LPT 30 41 15 20 2.5% 0.91[0.27, 3.10] —
NeoALTTO 57 110 31 144 9.3% 3.92 [2.27,6.77] —
NEOSPHERE 52 130 52 202 11.1% 1.92 [1.20, 3.08] —
NOAH 18 34 10 29 3.5% 2.14 [0.77, 5.93] —
NSABP-B41 120 197 19 74 8.2% 4.51 [2.49, 8.18] —
Opti-HER HEART 25 30 13 28 2.6% 5.77 [1.71, 19.42] —
PAMELA 41 101 5 50 3.6% 6.15 [2.25, 16.81] S —
PerELISA 12 26 6 32 2.7% 3.71[1.15, 12.04] —
TBCRCOO6 6 22 1 7 0.8% 2.25[0.22, 22.79] -
TBCRCO23 14 51 3 34 2.2% 3.91[1.03, 14.86]
TRYPHAENA 57 g2 46 91 7.7% 2.23 [1.19, 4.16] —
Total (95% CI) 1409 1448 100.0% 3.32 [2.70, 4.07] ¢
Total events 822 442

[ 2 . +2 T | | 1 |

Heterogeneity: Tau® = 0.04; Chi® = 20.00, df = 15 (P = 0.17); I = 25% 0.01 o1 10 100

Test for overall effect: Z = 11.47 (P < 0.00001)

Favours non-HER2E Favours HER2E

Schettini et al. Cancer Treat Rev 2020



Omission of surgery In stage |
HER2+ and PAM50 HER2-E/ERBB2-high

Elpis
12 weeks N=17
|
PAMH5§F|:2E+R2 E { COMPLETE |1 NO i,
ERBB2hich ) Paclitaxel REPONSE* i SURGERY i
igh T [ — e
: 8 : * *, by MRI and VACB § | Sta_ndard
Unifocal lesion Trastuzumab Adjuvant
cT1 (=2 cm) + [T I | | Therapy
cNO Pertuzumab 1 1 No complete |} syRGERY i—
| response | i !
o I !

ClinicalTrials.gov Identifier: NCT04578106 Primary endpoint LR-IDFS at 3 years
Pls: Dr. Pascual and Dr. Prat
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A multivariable prognostic score to guide systemic
therapy in early-stage HER2+ breast cancer

Distant metastasis-free survival (%)

HER2DX integrates clinical, genomic and TILs to predict prognosis
HER2DX as a continuous variable was significantly associated with DMFS/DFS
HER2DX was not associated with pCR

100

2]
T

L=l
T

I
T

[rdd
T

it HHE

Training dataset; N=435
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Low risk vs medium or high risk HR 0-10 (95% CI 0-0-0-2); p<0-0001
Log-rank p<0-0001
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Prat et al. Lancet Oncol Nov2020



Early changes in TILs and tumor cellularity in HER2+ BC

Retrospective Analysis from PAMELA trial (n=134/151)
Lapatinib + Trastuzumab (+ ET if HR+) for 18 weeks

100

Da‘ 5 _

80

TIiLs %
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20

1 Increased TlLs at Day 14
=3 No TILs increase at Day 14
3 Decreased TlLs at Day 14

CelTIL score D15

Tumor cellularity
+

TlLs

Nuciforo et al. Ann Oncol 2017



CelTIL score and long-term survival outcome in
the neoALTTO trial (trastuzumab-based arms)

« CelTIL as a continuous variable was significantly associated with pCR, EFS/OS

| 2 variables - 1 score

__________________________________________ -

CelTIL at week 2

« CelTIL provides additional information beyond main clinical-pathological variables and pCR/RD

« CelTIL requires an on-treatment biopsy
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Continuous expression of HER?2

HER2 O HERZ2-low
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HER2 protein
HER2 mRNA

Images courtesy Aleix Prat, MD, PhD

IHC, immunohistochemistry.



Continuous expression of HER?2

HER2 IHC examples

HER2-negative

HR+ Disease TNBC
HER2+ 2, N=2,485 N=620
b IHC +2
2 8%
8 IHC O IHC +1
- 37%
HER2-| 3 - %
-low e IHC +1 66%
S 46%
IHCO ™IHC+1 MIHC+2 IHCO ™IHC+1 MIHC+2
HER2- Sl el Schettini F et al. ESMO Breast 2020 (Poster #23P)

34-63% of HER2-negative breast cancer expresses HER?2

IHC, immunohistochemistry.



The intrinsic subtypes in HER2-low and
HERZ2+ breast cancer

HER2 1+ HER?2 2+/ISH-neg HER?2+
(N=673) (N=701) (N=1217)

3.0%
2.8%) \ q 18%

TCGA Nature 2012; Prat CCR 2014; Prat JNCI 2014;
Schettini et al. NPJ Breast 2021

Ferrari Nat Com 2015; Carey JCO 2016; Fumagalli JAMA Oncol 2016

B Luminal A " Luminal B ™ HER2-enriched m Basal-like ™ Normal-like




Continuous expression of HER?2

HER2 IHC examples

100 HERZ2 IHC cases vs. 4 pathologists

<appa scores:
(Lol e HER?2 0: 0.82 (almost perfect agreement)
HER2-low ‘ HER2 1+: 0.67 (substantial agreement)
i igaatis. HER2 2+: 0.736 (substantial agreement)
HER?2 3+: 0.92 (almost perfect agreement)
HER2-

High inter-pathologist discordance rate for HER2-low disease

IHC, immunohistochemistry. Schettini et al. NPJ Breast 2021



Continuous expression of HER?2

HER2 IHC examples HER2 protein
HER2 mRNA
HER2+
ER2-low
HER2-

IHC, immunohistochemistry.



ERBB2 mRNA expression based on HR status

HR+/HER2-0 —

HR+HER2-1+ —

HR+/HER2-2+ISH O —

TN/HER2-0

TNHERZ=1+ =

TN/HERZ-2+ ISH D -

© Antitumor Activity and Safety of

= Trastuzumab Deruxtecan in Patients With

= HER2-Low-Expressing Advanced Breast
-~ Cancer: Results From a Phase Ib Study

= Shanu Modi, MD'; Haeseong Park, MD, MPH?; Rashmi K. Murthy, MD, MBE”; Hiroji Iwata, PhD, MD*; Kenji Tamura, MD, PhD*;
~+  Junji Tsurutani, MD, PhD"; Alvaro Moreno-Aspitia, PhD’; Toshihiko Doi, MD, PhD"; Yasuaki Sagara, MD®; Charles Redfern, MD'®;
7 lan E. Krop, MD, PhD'"; Caleb Lee, MD, PhD'?; Yoshihiko Fujisaki, MS'?; Masahiro Sugihara, PhD'?; Lin Zhang, MD, PhD'%;

Javad Shahidi, MD'%; and Shunji Takahashi, MD**

ORR
50%
40% -
30% -
20% -
10% -
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177

HR+ TNBC
Modi S. Et al. JCO 2020

Schettini et al. NPJ Breast 2021



Continuous expression of HER2 In breast cancer

HER2 IHC examples

HER2+

ER2-low

HER2- O %

FISH, Fluorescence In Situ Hybridization; FFPE, formalin-fixed paraffin-embedded

IHC, immunohistochemistry;

JOURNAL of the
NATIONAL CANCER INSTITUTE

HER2-Enriched Subtype and ERBB2 Expression in HER2-
Positive Breast Cancer Treated with Dual HER2 Blockade

Aleix Prat, Tomas Pascual, Carmine De Angelis, Carolina Gutierrez, Antonio
Llombart-Cussac, Tao Wang, Javier Cortés, Brent Rexer, Laia Paré, Andres Forero, Antonio
C. Wolff, Serafin Morales, Barbara Adamo, Fara Braso-Maristany, Maria Vidal, Jamunarani
Veeraraghavan, Ian Krop, Patricia Galvan, Anne C. Pavlick, Begona Bermejo, Miguel
Izquierdo, Vanessa Rodrik-Outmezguine, Jorge S. Reis-Filho, Susan G. Hilsenbeck, Mafalda
Oliveira, Maria Vittoria Dieci, Gaia Griguolo, Roberta Fasani, Paclo Nuciforo, Joel. S. Parker,
PierFranco Conte, Rachel Schiff, Valentina Guarneri, C. Kent Osborne, Mothaffar F. Rimawi

doi: 10.1093/jnci/djz042  Published: 30 April 2019
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The composition of intrinsic tumor subtypes
after neoadjuvant anti-HER2-based treatment

BASELINE (N=810) SURGERY (N=372)

Bianchini G, et al. ESMO 2018.
Gavila J, et al. BMC Med 2018
Pernas S, et al. Front Oncol 2017
Carey L, et al. JCO 2017

M Basal WM Her2 MWLluminalA MWLuminalB W Normal

[ Residual tumors following anti-HER2-therapy are mostly Luminal A }
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COMMUNICATIONS

Subtype changes in

OPEN
Phenotypic changes of HER2-positive breast cancer

during and after dual HER2 blockade H E R2+ prECI i nical mOdEIS

Antonio Llombart-Cussac8, Begofia Bermejng, Mafalda Oliveira® 7, Serafin Morales'®, Noelia Martinez"!,

Maria Vidal'?>, Barbara Adamo'2, Olga Martinez® 12 Sonia Pernas®'2, Rafael Lépez', Montserrat Mufioz'2,

Nuria Chic"2, Patricia Galvan'?, Isabel Garau'?, Luis Manso'®, Jests Alarcon'®, Eduardo Martinez"’,
Sara Gregorio'®, Roger R. Gomis(® '8, Patricia Villagrasa®, Javier Cortés”'%, Eva Ciruelos®'® & Aleix Prat!25*

anti-HER2 therapy
(single or dual blockade)

BT474 BT474
(HRA/HERD “ bl no therapy (72h)
PAM50 Luminal A PAM50 HER2-E

Braso-Maristany et al. Nat Commun 2020
Tanioka et al. SABCS 2018

PAMS50 HER2-E




Take-home messages

HER2-E subtype within HER2+ disease is a biomarker of anti-HER2 sensitivity, chemo-
sensitivity and endocrine-resistance.

In terms of prognosis, HER2-E and Basal-like HER2+ tumors have a poor outcome.

HER2DX might allow to better identify patients for de-escalation and escalation of
systemic therapy.

ERBB2 mRNA provides additional value beyond HER2 IHC and subtype.

HER2-low disease is frequent but it is not reproducible and deserves attention.

Subtype can change after neoadjuvant therapy. The clinical implications of this are
unknown today.
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