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Breast cancer mortality

at ages
35—69 markedly improved breast cancer outcomes
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Currentrisk stratification markers inearlybreast
cancer (Denmark)

A Age ™
A Anatomicfeatures
I Size NodalStatus
Less chemotherapy for ER+
A MOleCUI—IIal‘ErF\TgatureS and small HER2+ cancers
I ER, ,
I Grade, " |Escalating therapy when
T histologicalsubtype needed for TN and HER2+
A Genomi Cfeatures cancers with residual disease
I PAM50
A Functionalmarkers

I pCR Residual Canc&urden —



Multiparameter gene expression tests to aid prognostic
classification/treatment decisions in HR+HER2- breast cancer
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These tests may help the clinicians in decisions on adjuvant treatment — but the

availability and use differs markedly across countries and health care systems




Treatmentstratificationbiomarkers in thenetastaticsetting

(Denmark)

A Molecular features
I ER,
I HER2
I PDL1

Additional biomarkers for treatment
allocation with i.e.

Inavolisib (PIK3CA mutation)
Elacestrant (ESR1 mutation)
Capivasertib (PIK3CA, AKT, PTEN)
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Agenda

A Immunohistochemicabiomarkersfor
I Diagnostics
A BenignHyperplasiaand DuctalCarcinomain Situ

A DuctalCarcinoman Situ and Lobula€arcinoman Situ
A Carcinomdn Situ and Invasiv€arcinoma

I Histologicabubtypeclassification
A Malignantbreast tumors

I Predictivé Prognostianarkers
A EstrogerReceptor
A Progesteron Receptor
A HER2 antHER2 low status
A (Ki67)
A PDL1KTILS

A Additionalmolecularanalysesg{rognosticgene
profiling/mutationalanalyses)



Triple Test
Diagnostiapproachg BreastTumours

Pathology
Coreneedlebiopsy

) or Fineneedle
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Epithelialcellswith specific
Immunohistochemicabhenotype

Luminal markers (LMW):
CK7, CK8, CK18, CK19

umina

Myoepithelial markers:

Myo: p63, SMA, CD10, SMMHC*
Cytokeratins (HMW): CK5, CK14,
CK17

*Smoothmusclemyosinheavychain



Benignhyperplasia
Positivestainingfor myoepitelialcells
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Differentiationbetweenductalcarcinomain situ and
Invasivecarcinoma
l.e. SMMHC*

present Not present

Detecting goresenceo

* Smoothmusclemyosinheavychain asdetectedwith cloneSMMS1



Carcinoman situ

A Ductalcarcinomain situ A Lobularcarcinomain situ

A Non obligate precursor

A 12-15% of malignant lesions in the R Incidence 0.51 3.6%

A Danish screening population A Often incidental finding

R Microcalcifications . A Multifocal and often bilateral
Risk of progression to invasive A Slowly proliferating lesions
carcinoma . A Observation / screening

A Surgery with free margins (2 mm) . -

A Radiation therapy after breast

conserving surgery




Loss of E-Cadherin
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E-cadherin: Cell Adhesion Molecule



Classificatiof malignanttumors of the breast
WHODblue books

Histologicalsubtypes (>20

A Ductal : up to 80%
A Lobular 5-14%
A Tubular 2- 8%

A Mucinous 2-4 % |  wHo
A Apocrine 1¢ 4% | 2 . St Timains
A Papillaryl ¢ 2% Nl s
A Other
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DuctalCarcinomg

special type)

R

HistologicalSubtypes

Invasivecarcinomaof no

LobularCarcinoma
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ECadherin

Celladhesionmolecule
Lossof ECadherinin 90% of E-Cadherinpositive
Invasivelobular Carcinoma Invasive DuctaCarcinoma
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CDH1 (16q922.1) loss of function mutation or deletion resulting in loss of the
adhesion molecule E-cadherin
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P120catenindislocatedto the cytoplasmin lobularcarcinoma(ILC)
A supplement foclassificatiorof lobularneoplasia
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Lobular cancer - not candidate for neoadjuvant chemotherapy
Low proliferating tumors, often luminal A molecular subtype
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Tumorcharacteristicand association with pCR

Neoadjuvanthemotherapy(NACT)

A Fercentage of patients
achiesirg pa thologial
complete response
el

Cinizd tumiowr stage

T1[n=-785) —_— 18.3 (157-2L2)
T2 n=7328) -+ 19-9 [19-0-30-9)
T3 (m=2453) —+ 13-0 (21-%14-3}
Tda-c (=781} 14.5 (12-1-17-1)
Tad {n=487) — 16.0 (12-8-19-6)
Cinizl nodal states
Negative (n=£320} -+ 18.8 (17-9-19-B)
Positive jn=5487) -+ 16.9 [15-9-17-9]
Histological type
[eactal (=B85 6T} —+ 155 (147163
Lobubar jr=1771) —_ 7B (6394 pCR: 7.8%
— —_—
Tumour grade
1(m=426) —_— 7-B [5-4-10.7)
2 (M=4392) -+ 12.3 [11.3-13-3)
(=320 —+ 258 (24-3-77-4)
Clinizd tumiour subvtype
Hommione receptor- positive, HERZ-negatiee, grade 172 [n=1986) 7.5 63-B.1
Hommone receptor-positive, HERZ -negatie, gradee 3 (n= 630} _— 16.2 [13-4-13.3)
HERz: pu-:h'.-t. I1-|:|-rn1|:rr|-|= rtﬂq:-i-:-r pml:'.-'-:. Ine.'h.n:un'nb n-EIE::.] —_— 3049 (263350
- : — —t 183 (155 7138
HEF‘ pu-:h'.-t. I1-|:|-rn1|:rr|-|= rtuq:-i-:-r ""ﬂ'!li‘h'-'"ﬁ mb-m-"::-g_ne ﬁ.::“ i:i [430-555) PCR: 50.3%
i — el i
Trﬂtmga‘h'.-‘t[l‘:- u;.;r. —_— 33-6 30-5-36-4)
]Il:l ]IIII 3!3 JIIJ SIEI
Fathodogical complete response (%)
B HR {55 Q)

Cortazar et al. Lancet 2014; 384: 164-72



TNBC :40% ofprimarybreast cancers

ER, PR and HER2 negative
Heterogeneougroup of tumours
High grade

Youngerage atdiagnosis
Poorprognosis

Risk ofgermlinemutation (e BRCA)
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Tumorinfiltrating lymphocytesand TNBC

TNBC is considered to

be the most

Immunogenic breast
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prognostic marker

Individual Patient Analysis of Early-Stage
Triple-Negative Breast Cancers. J Clin

Lymphocytes and Prognosis: A Pooled
Oncol, 2019. 37(7): p. 559-569.

Loi, S., et al., Tumor-Infiltrating



TripleNegative Breast Cancer Histological Subtypes wiavaurable
Prognosis

Themajority of TNBGre invasiveductalcarcinomagIDC); Figurel
Rare special histological subtyae low proliferativetumourswith good

prognosisallthoughbeingtriple negative Figure2 and 3).
Cserni G et al. Cancers 2021, PN8HE830849

Figurel Figure2 Figure3

High grade IDC Low gradeadenosquamous Adenoidcysticcarcinomaof the
carcinoma(subtype of metaplastic  breast.The cells of the epithelial
carcinomg component are positive for CK7,
luminal (CK7, CK8) and basal (CK5, CK5/6, CK 8/18 and CD117. The
CK14) CKs and squamous myoepithelial Abluminalcells
(myoepithelial) markers p63 and express p63, smooth muscle actin

p40. and basal CKs: CK5/6, CK14, CK17.



Prognostiand predictivebiomarkers



The HER2 gene is located big21. and encodes the human epidermal
growth factor receptor 2 (HER2), a transmembrane tyrosine kinase receptor

Ligands




Targetinghe HER?2 receptor

a) Herceptin targets the extracellular part
of the HER2 receptor

b) Pertuzumalnhibits the potent HER2
HERS interaction in the presence of
heregulin which activates the PI3k/Akt
signaling pathway

c) ADCs: ex:-IDXd

Trastuzumab Deruxtecan (T-DXd)

Structure and Mechanism of Action
Neighboring .-~~~

T-DXd T-Dxd < tumor cell L
T-DXd binds T-DXd
to HER2 » | internalized \
HER2 protein o e
- ' U
[ A ) e
4 ¢ N > | Membrane-
: ot : fecoct ‘| permeable
Highly potent | I Cleavable linker | Linker deaved,lrglﬁgélng Tz)r]pgylsomera'sec: s anload rosUlts i
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Internalization of T-DXd leads to release of the
DXd payload and subsequent cell death in the P T . ; / ”

; ; opoisomerase > umor
}ﬁ:gﬁ;;u(mhgrbﬁ:aan%de??f?: gorlng L I inhibitor enters nucleus —‘_' I cell death

Tumor cell
Modi S, et al. Presented at: American Society of Clinical Oncology (ASCO) Annual Meeting; June 3-7, 2022; Chicago, IL Abstract LBA3



ASCO CAP guidelines
2007, 2013, 2018, Update 2023

No staining b2 adFAyAy3a 2NJ b2 aitGlAyAy3d 2N

with incomplete, faint or barely with incomplete, faint or barely

perceptible staining. perceptible staining.
1+ Weak, incomplete membrane >10% of tumor cells with >10% of tumor cells with
staining in any proportion of tumor incomplete, faint membrane incomplete, faint membrane
cells. staining. staining.
2+ (equivocab >10% of tumor cells with nen >10% of tumor cells with >10% of tumor cells with complete

uniform or weak, circumferential circumferential, incomplete and/or membranous staining.
staining or intense membranous weak to moderate membranous
A0FAYAY3 AY XomaldlAyAy3d 2N Xmmx

circumferential, intense

membranous staining.

3+ >30% of tumor cells with uniform, >10% of tumor cells with >10% of tumor cells with
intense membranous staining. circumferential, intense circumferential, intense
membranous staining. membranous staining.




HERZ2 interpretation BC 0

K

HER2 Gene/Protein:"' _,' “ . Ty

20 @’ ASCO CAP guidelines 2018
Yy A3 A https://jpubmed.ncbi.nim.nih.gov/29846122/
. « %" Dual ISH Pe:ip ¢

N Engl J Med. 2022 PMID: 35665782



HER2 low and ultralow

Circumferential Weak to moderate, Incomplete,
IHC  and intense in > 10% complete in > 10%  faint/barely perceptible
Stain (visible at 2-5x) (visible at 10-20x) (visible at 40x)
:r?tzrr?a (+ uncommon
patterns*) In>10% In<10%
Negative Negative
(Score 1+) (Score

0+/ with
membrane
staining)

staining detected
(at 40x)

Negative
(Score 0/absent
membrane staining)

27



DESTINY-BreastO6

% of HR+, HER2-negative mBC
« T-DXd demonstrated efficacy in
~20—-25% HER2-low mBC in an earlier line of
HER2-ultralow treatment to DESTINY-Breast04

Potentially . _
>eligiblefor * Including HERZ2-ultralow, the proportion

~60-65% ~60-65%
HER2-low HER2-low T-DXd of patients who could benefit from T-DXd
is ~85% of HR+, HER2-negative mBC
after DESTINY-Breast06

DESTINY-Breast04 DESTINY-Breast06

In DESTINY-Breast06, T-DXd demonstrated a statistically significant and
clinically meaningful PFS benefit vs TPC (chemotherapy) in
HR+, HER2-low mBC after 21 endocrine-based therapy,
with consistent results in HER2-ultralow mBC



Suggestediow for analysis

Re-evaluation of
HER2 staining is
adviced on
archival material if

Latestavailable HER2 score O
HER?2 test

Newbiopsyof
metastasis

Primarytumor
tissue

2025 Jun;10(6):105310. doi: 10.1016/j.esmoop.2025.10531B8pub2025 Jun 9.



Comparison of HercepTest™ mAb pharmDx (Dako Omnis, GE001)
with Ventana PATHWAY anti-HER-2/neu (4B5) in breast cancer:
correlation with HER2 amplification and HER2 low status

Josef Rischoff' - Michael Friedrich - Iris Nagelmeier? - Matthias Kirchner’ - Lena M. Andresen’  Karin Salomon®
Bryce Portier'- SimoneT. Sredni* - Hans Ulrich Schildhaus'? - Bharat Jasani' - Marius Grzelinski' - Giuseppe Viale®

Assay
sensitivity

PATHWAY 4B5
0 1+ 2+ 3+ Total
0 35 0 35
g _ | 1+ 17 8 25
= =
&< 2+ 4 * 12 13 I 30
)
& 3+ 0 0 2 27 29
Total 56 20 15 28 119

% cases categorised as

HERZ.ow
(n=119 cases)
HercepTest 35%
4B5 19%

* 2 amplified

Rueshoff J, et al. Virchows Arch 2022
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Summary: HERPw BC

A Common and usually found in HRsitive disease
A At present, main role is to predict response to ADOXE inmBC

A Variable assay sensitivity, concordance, spatial and temporal heterogeneity forLldER@tegory with existing
assays

ASCO CAP HERZ2 guidelines 2023 Update https://doi.org/10.1200/JC0O.22.02864
ESMQonsensu2023 https://doi.org/10.1016/j.annonc.2023.05.008



TheEstrogerreceptor as a
prognostic/predictive marker

Risk of recurrence pr. year
N = 3,562 patients

0.30 4 Positive

“" Negative
0.20 - ¥
0.10 4 I I %g
- "‘I“;JIIII;I;II]I
> 3 4 5 6 7 8 9 10 11 12

Time (years)

Recurrence Hazard Rate

o 1 2
No. at risk

Positive 2,257 2,096 1,857 1,642 1,462 1,313 1,166 961 717 506 319 193
Negative 1,305 1,708 910 784 711 647 562 457 367 290 203 130

Lin, N. U. et al. J Clin Oncaol; 26:7885 2008

Copyright © American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY




2020¢ ASCO CAP Update
Hormonereceptors
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ER positive 86% of breast carcinomas (DK)

Cutoff x M2
A sample iseported negative for ER dPgRf < 1%
of tumor cellnucleiareimmunoreactive

Limited data on the overall benefit @hdocrine
therapiesfor patients with lowlevel(1-10%) ER
expression Reportedas ER low
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Interpretatlon_ "ongR

Heterogeneous expression
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PDL1
INn metastaticTNBC



PDL1 inbreastcancer

Trafficking of
T cells to tumors

Priming and
activation
(APCs & T cells)

Infiltration of
T cells into tumor
and stroma

Cancer antigen
presentation
(dendritic
cells/ APCs)

)

VESSEL

Recognition of
® cancer cells by T cells
Release of
cancer cell antigens
(cancer cell death)

Killing of cancer cells
(Immune and cancer cells)

Tumor Cell OR Tumor Cell OR
Immune Cell Immune Cell

PD-L1 MHC

Deactivation of i
T cell activity TCR
PD-1

Salgado R et al, Annals of Oncology 2014 Sep 11;26(2):2591 271.

Mellman et al, Immunity, Volume 56, Issue 10, 10 October 2023, Pages 2188-2205 Parvez et al, Front. Immunol. 14:1296341. doi: 10.3389/fimmu.2023.1296341



PDLlanalysisandreporting

# PD-L1 positive cells (tumor cells,
lymphocytes, macrophages)
CPS = ¢ 100
# viable tumor cells

Pembrolizumab (anti-PD-1)
Keynote-355
Assay 22C3

@ PD-L1* tumor cells

@ PD-L1* macrophages
@ PD-L1* lymphocytes

# PD-L1 positive immune cells

IC = X 100
# viable tumor cells

_ Atezolizumab (anti-PD-L1)
PD-L1 is expressed on lymphocytes, ImPassion130

macrophages, fibroblasts, tumour cells Assay SP142

Cortes et al. NEIJM 2022; Schmid P et al: NEJM 2018 and Lancet Oncol
2020;



PD-L1 PD-L1 )
by SP142 by SP263 Challe nges PD

L1

A Reproducebility
A Assay sensitivity

A Assay
Interchangeable ?

A Various
interpretation
guidelines

A Different cut-off
levels



Additionalanalyses

A Metastaticlesions
I i.e. CK7, CK8/1& TNBC)
I GCDFP
I Mammaglobin
I GATA3 (obs onlyapp. 60% of TNBC positive)
I TRPSQ (higherpositivityrate in TNBC)
i ER
I HERZ2 (reanalysi$
I IfindicatedNGS panel

A Diagnosticadditionalbiomarkers

I AndrogenReceptor diagnostidor aprocrinecarcinomag potential target for treatmentin the metastatic
setting)

I Synaptophysir+ other neroendocrinemarkers fieuroendocrinaifferentiation ¢ no treatmentimplication

41



In conclusion
IHC fordiagnosticusein breast tumors

A Avaluablesupplement for theliagnosi ¥ € 0 Sy A3y @S NE dza
FYR éAY AAldz OSNBRdzA Ay Ol aA @S¢

A Histopathologicatlassificatiorof malignantbreast tumors
I Treatmentallocation(IDCvsILC)

A Prognosticand predictivefactors
I Assayinterpretation andreatment
I Repeatanalysison metastaticlesions
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