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BC BIOMARKERS IN 2024

« The pathology report
+ HRs (ER/PgR), Ki67
+ HER2 spectrum

+ PD-L1 (CPS/IC)

+ PIK3CA (& pathway)
. ESR1

Breast Cancer

Presentation
Screen detected or symptomatic

Clinical Examination

Imaging Examination

Biopsy

Pathological Examination

Morphological Examination
Diagnosis and prognosis

Molecular Examination
Prediction and to less extent prognosis and diagnosis

. gBRCA

Confirmation of invasive breast carcinoma then

assessment of differentiation, extent and other variables

Single gene, multiple genes or global genomic
classification
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Availability of therapy options




(T1-2, NO-1, MO)

Traditional histopathological factors

Histological grade
Tumor size
Lymph node metastases
Lympho-vascular invasion
(TILs)

BRCAI1/2 testing

Indicated when:

strong familiarity for BRCA related tumors,
early diagnosis (<50 years old),
diagnosis of TNBC <60 years old,
male sex and/or personal history
of ovarian cancer or second BC

Conventional predictive factors

Hormone receptor (ER/PgR) status
HER2 expression/amplification

Ki67 proliferative index

Gene Expression Profiling Assays

MammaPrint ¢ and

Oncotype Dx | Prognostic
predictive value

BCI
Endopredict } Prognostic

Prosigna Value

RISK STRATIFICATION (EARLY BREAST CANCER)

Type of tumour Method

Most early breast cancers BCS is the preferred local treatment option

SLNB is the standard of care for axillary staging
Early, clinically node-negative breast cancer «  If positive SLNB, further axillary surgery is not required for
low axillary disease burden, axillary RT is an alternative

BCS (with a 2 mm margin) followed by WBRT or total mastectomy

bcis are acceptable treatment options

Occult breast cancer ALND and WBRT are the preferred locoregional management

»  Pathology remains the cornerstone -
Ensuring an accurate diagnosis through

pathology evaluation
+  Lymph node examination (SLN + clinical) >
staging and prognosis

+ ldentifying genetic factors that may contribute
to breast cancer risk > BRCA

+ Molecular tests only in alignment with

established guidelines.

Pescia, Viale, and Fusco, Cancers 2023



LOW-RISK TNBC

1 |}
1 | }

s, Apocrine High TILs pTla/bNO
i ' 1

TN
no Basal-like

TN and Basal-like
~75% concordance

Critical Reviews in Oncalagy / Hematology 172 (2022) 103643

Contents lists available at ScienceDirect

Basal-like
noTN

Critical Reviews in Oncology / Hematology

ELSEVIER journal homepage: www.glsevier.comilocateleritrevonc

Clinical setting

Low-risk triple-negative breast cancers: Clinico-pathological and
molecular features

---- Histological features ~--"""""-

Nicola Fusco ™", Elham Sajjadi ", Konstantinos Venetis ub Marﬁa Ivanova*, Silvia Andalora”,
Elena Guerini-Rocco ™", Emilia Montagna °, Pietro Caldarella®, Paolo Veronesi bd
Marco Colleoni®, Giuseppe Viale ™"



THE EXPANDED SPECTRUM OF HER2 POSITIVITY

~50% BCs have low
HERZ2 expression (IHC
1+ or 2+/ISH-), and are
currently classified as
either HR+/HER2 or

._'_'-.‘7 f‘j '_o‘

HER2 testing by validated IHC assay
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TNBC

Membrane staining
complete,
intense and > 10%
tumor cells

Weak-moderate complete
membrane staining in > 10%
of tumor cells

OR

POSITIVE

? frontiers e
in Molecular Biosciences

HER2 Low, Ultra-low, and Novel

Complementary Biomarkers:

Expanding the Spectrum of HER2

Positivity in Breast Cancer

Venetis "1,
Elena Guerini-Rocco ", Gi Viale'?,
and Nicola Fusco'**

Cnmmr’ “I1, Elham Sapadl , Chiara Corti™?,
1 iano®?, Carmen Crisciti

S, Midar, ialy, “Department of Oncology and Hermato-Oneology
ative Therapy, IO, European Instiute of Oncokogy.

membrane staining is intense

Incomplete
membrane staining
that is faint/barely

perceptible and > 10%
of tumor cells

but <10% of tumor cells

Single probe:

-HER2 CN < 4.0 sig! cell;
-HER2 CN 24.0 and| signiilicell.
Dual probe:

Single probe:

-HER2 CN 26.0 signals/cell;

HER2 CN 24.0 and <6.0 signals/cell AND
HER2/CEP17 ratio 22.07

Dual probe:

-HER2/CEP17 ratio <2.0; 26.0 HERZ signals/cell;
-HER2/CEP17 ratio 22.0; 24.0 HER? signals/cell.

-HER2/CEP17 ratio ), <4.0 2 signals/cell;
-HER2/CEP17 ratio 22:0; <4.0| 2 signals/cell;
HER2/CEP17 ratio ; 4.0 <6.0 HER2

Sl gnals/cell

- HER2 amplification m “no anllﬂc!on

.........................................

Expanded spectrum of HER2 positivity

(ol ®e

Membrane staining
incomplete and
faint/barely
perceptible and
<10% of tumor
cells

No
staining

NEGATIVE



CLASSIFICATION OF BREAST CANCER AND ACCESS TO ANTI-HER2 DRUGS

HER2-testing

by validated

TODAY

Complete and intense membrane
stainig, complete, intense, and in >
10% of tumor cells — score 3+

Weak- d | b

staining in > 10% of tumor cells
or
complete and intense in < 10% of
tumor cells — score 2+

e e HER2-positive HER2-positive

HER2-amplification

ISH test

Incomplete membrane staining that is
faint/barely preceptibile and in > 10%
of tumor cells — score 1+

HER2-negative

Incomplete membrane staining that
is faint/barely preceptibile and in <
10% of tumor cells

or
no staining - score 0

HR-positive
HER2-negative

4
Breast
Cancer

HER2-testing

by validated
IHC assay

TOMORROW

Complete and intense membrane
stainig, complete, intense, and in >
10% of tumor cells — score 3+

HER2-positive HER2-positive

3

Weak: d | b

or
complete and intense in < 10% of
tumor cells — score 2+

HER2-amplification

No amplification

Incomplete membrane staining that is
faint/barely preceptibile and in > 10%
of tumor cells — score 1+

HER2-low

i “Incomplete membrane staining that +
1+ isfaint/barely preceptibile and in 1
L <10% of tumor cells H

" TNBC
HER2-0
e ER2-negative

HR-positive
HER2-0

Breast
Cancer
e

v TNBC
m HER2-low
HR-positive

A

Breast
Cancer

Hematology/Oncology Clinics

REVIEW ARTICLE | VOLUME 37, ISSUE 1, P117-132,
FEBRUARY 01, 2023

Biology and Treatment of HER2-
Low Breast Cancer

Eleonora Nicold, MD = Paolo Tarantino, MD 2 B =
Giuseppe Curigliano, MD, PhD
DOI: https://doi.org/10.1016/.hoc.2022.08.013 =

Check for updates




HOW TO TEST HER2?

Standard operating procedures (SOPs) for optimizing HER2-low status assessment

L
. “ﬁ’
o e : ¢ :",
20x TRy - 40x

Biopsy / surgical excision

-Temperature controlled transferring
-Cold ischemic time <1h

Tissue fixation

-Neutral buffered
formalin (6-96 h)

Equiviocal (2+)

l l

Not amplified

Amplified FISH =2.0

Sagads ef al Cancer Drug Resist 2022 5 xx

DOI: 10 2051 Tiedr 2022 29 Cancer

Drug Resistance

Improving HER2 testing reproducibility in HER2-low
breast cancer

Elham Sajjadi'?, Konstantinos Venetis'?, Mariia Ivanova', Nicola Fusco'’

Divis

sion of Pathology. IEO, European Institute of Oncology IRCCS, Milan 20141, Haly
‘Department of Oncolegy and Hemato-Oncology, University of Milan, Milan 20122, Italy

HER2 negative (0-1+)

Tissue processing

-Regular laboratory
inspections and proficiency testing

Paraffin embedding/microtomy
-5pum-thick sections

-Freshly cut FFPE blocks

= Pre-analytical Phase Analytical Phase Post-analytical Phase

Actual HER2 testing pr
cd e d/RpCess - Score 0 vs 1+ accuracy
Antibody assay:

-PATHWAY anti-HER-2/neu (4B5)

- Reflex ISH for score 2+
-HercepTest pharmDx, Dako

- Heterogeneous expression and unusual

Platform: staining patterns

-Ventana Medical Systems

-Dako Omnis

- Rigorous SOPs, describing the
diagnostic workflow from the specimen
excision to HER2 report

Tissue controls:
- positive
- negative

- high and low expression - Pathologists’ training and update

Repeat test if results are equivocal - Archives and clinical report

Supervised Tumor segmentation

Patch
extraction

—

Constrained weakly supervised training

/

pretrained by assigning to each patch its slide’s label

Patch classification CNN

Prediction : 2+

0.70, 0.08, 0.20, 0.02]

7 / ! i
. PN T
oo poo

convolution

Y

Select candidate
patches for weakly
supervised training to
match clinical

Backpropagation based on constraints
using partial-label loss

guidelines

True label : 1+\

Pathologist’s ROI
5 Slide label Constraints on tumor surface fraction
@ ; by HER2 score

% e ¢ \ 0 1+ 24 3+
— 0 [ST0% <10% <10% <10%
1+ - >10% <10% < 10%
Original slide wh 2+ - - >10% < 10%

riginal slide whose : :
class is known (e.g 1+) 1%+ 3+ & - - > 10%

Mod Pathol 35, 23-32 (2022).
Comput Med Imaging Graph . 2023

Multiply logits
by a constant
obtained
through a
supervised
optimization
with respect to
slides’ labels

True label : 1+
Prediction : 1+

[0.68, 0.25, 0.05, 0.02]

-]~ @

pos neg

WSsI

Mask

Cropped patch-mask pairs  Positive cell detection Number of cells ~ Final score



SYNOPTIC REPORT FOR HER2 TEST TO ADDRESS THE EVOLVING CLINICAL RATIONALE

Cold ischemia time < 1h
fixation 6-72 h
Overfixation may lead to
false-negative results

o—>

HER2 0 challenge:

- distinction between score 0 and
score 1+ is now clinically relevant
- intepretation challenges
- heterogeneity
- interobserver reproducibility O-
- training

|

Follow 2023 ASCO/CAP updates and
2023 ESMO consensus statements O—

Interpretation issues

can be complicated by
spatial and temporal
heterogeneity, which is
an independent risk factor
for decreased DFS,
creating diculties in
treatment selection

SPECIMEN
Date of collection

DIAGNOSIS

HER2 testing by immunohistochemistry:
Assay
IHC Staining platform

Describe the intensity and pattern of staining:
weak/moderate/intense membrane staining
complete/incomplete

Indicate:
- percentage (%) of cells with described pattern and score

RESULT: Positive/Equivocal/Negative (Score #)

Reflex in situ hybridization test:
Test type

Number of cbservers
Number of invasive tumor cells counted

Indicate:
- aneusomy,
- signal heterogeneity
- percentage of cells with amplied HER2 signals

Average Number of HER2 Signals per Cell: ##

Average Number of CEP17 Signals per Cell: ##

RESULT: HER2 / CEP17 Ratio: ### (Group #) - Positive/Negative (dual-probe)
OR
Average HER2 copy number - Positive/Negative (single-probe)

Avoid reporting in DCIS
Beware edge artifacts

Discrepancies in the interpretation of
IHC HER2 test results may occur due to
different assays and platforms, without
G————0 proper harmonization

q--

Use of internal and external controls
is mandatory for each slide run;
There are no normal internal controls,

Interpretation:

Score 0, 1+: negative

Score 2+: equivocal (requires ISH)
Score 3+: positive

Identication of invasive carcinoma:

* A pathologist should identify on H&E
slide the area of invasive carcinoma to
be evaluated

* |SH analysis must be performed on the

* invasive carcinoma
* DCIS may show gene amplication
which should be disregarded

Challenges to be
addressed:

« Different antibodies and
detection systems

« Different platforms

« Different scoring
systems (ASCO/CAP
vs Ventana)

 Spatial and temporal
heterogeneity

Standardized pathology report for HER2 testing in compliance
with 2023 ASCO/CAP updates and 2023 ESMO consensus statements
on HER2-low breast cancer

Mariia lvanova'(® - Francesca Maria Porta' @ - Marianna D'Ercole’ @ - Carlo Pescia' © - Elham Sajjadi'?® -
Giulia Cursano' (- Elisa De Camilli'@ - Oriana Pala' @ - Giovanni Mazzarol' - Konstantinos Venetis' @ -
Elena Guerini-Rocco' (@ - Giuseppe Curigliano®*© . Giuseppe Viale'® - Nicola Fusco'

Received: 20 July 2023 / Revised: 3 September 2023 / Accepted: 13 September 2023 / Published online: 28 September 2023
©The Author(s) 2023
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ESTABLISHED MOLECULAR BIOMARKERS IN BC

 As In early breast cancer, the quantity of ctDNA correlates with poor survival

* serial measurement of ctDNA has the potential to monitor and predict treatmen
response.

*mutation status of specific genes \'/
¢ ESRl (LB++, MT+) Which sample? < risiclogiesispeemen

*PIK3CA (PT++, MT++, LB+) o R
HER? R

Which method?




ESR1 TESTING ON LIQUID BIOPSY

« ESR1 mutations occurrence in LBD lead to ET resistance (mainly to Al)
« Rationale: to select patients with HR+/HER2- MBC for Elacestrant treatment

Estrogen Receptor 1 (ESR1)

6925.1

Chromosome 6

e | [

|

End: 152,129,619 Bp

‘7

P

Legend

Coding exons M Guardant360 CDx (EMERALD)
Non-coding exons M ddPCR (PADA-1)

W Y537C/S/IN

M E380Q
m L356Q
W D538G

547aa

(1| 2| 3 4 | 5 | 6 | 7 | 8109
AF-1 zf LBD

-
Io
"/

o1 Start: 151,656,672 B

«

Venetis et al. Cancer Treat Rev 2023



HOW TO TEST ESR1?

(
Pre-analytical Phase
WT
Timing °f_ disease progression PCR-based approaches * Result
blood sampling -~ _
Mutated —» specific mutation
« EDTA (need to be * LOD: ddPCR up to 0.0001%; RT-PCR be-
processed within 1 hour tween 1% and 5% —
Collection tubes upon blood collection) - " clinical annotation + ESCAT Score
* TAT: 3-5 days + oncogenic
* Preservative tubes . ||ke|y Oncogenic
(up to 7 days at 6°C to 37°C) « Reportable range: mainly hotspot codons + VUS

380, 536, 537, 538 * likely neutral

. . Two-step 2000 x g at 4°
Centrifugation —> centrifugation 10’ each

« Contextualization of mutations detected

NGS-based approaches

below the reportable cut-off values
Automated extraction

cfDNA —> methods are * LOD: between 0.1% to 1.1% » Rigorous SOPs, describing the diagnostic
extraction preferred over workflow from the blood collection to
manual ones * TAT: around 7 days

ESR1 report

* Reportable range: multiple ESR17 exons

* Collaboration between pathologists and
to full gene coverage

molecular biologists W—

» Clinical report
In case of ESR1 wt consider retesting

of patients at
subsequent progression(s)

i O

<




SYNOPTIC REPORT FOR ESR1 TEST IN 2024

Collection tubes

+EDTA (processed within 1 hour from collection)
o Preservative tubes (up to 7 days)
Centrifugation

Two-step 2000 x g at 4° centrifugation 10’ each

»Cut-off values for cfDNA quantity
o Circulating tumor fraction

SCO Rapid Recommendations updates for ESR1 testing

&/

Nucleic acids extraction
o Platform and kit for cfDNA extraction
(A

i Name
Specimen Date of birth
Date of collection Surname
Age
Gender

Diagnosis

/Molecular biology analysis (NGS/ddPCR) \
Provide the following technical notes:

°Type of NGS panel/ddPCR assay

»Reportable range: list of analyzed genes/hotspot regions

o Type of alterations

-~

k

ESR1 testing by ddPCR/NGS

Assay

Sequencing platform

Describe the quantity and quality of extracted nucleic acids
-adequate/suboptimal/low (ng/ul)

-degree of fragmentation

Indicate

-circulating tumor cell fraction

* Hotspot mutations
«Copy number alterations
*Gene fusion

» Type of sequencing (Hybrid-capture, Amplicon-based)

°Analysis software

N

AN

6knowledge limitations of the method
= Sensibility: not able to identify alterations below a certain limit of
detection

Interpretation notes
»|nternational nomenclature (HGVS)
=VAF (Cut-off values have to be set for mutation reporting)

e
\ 2R /

Results

ESR1 mutated/wt

Mutation detected (exon/protein change/codon change/NM/VAF/Level)
Concomitant mutations (e.g., PIK3CA)

= Types of alterations not able to be detected (e.g. large deletions

gnd duplications)

In case of ESR1 wt consider retesting of patients at
subsequent progression(s)

ESCAT levels

AN




HOW TO TEST PIK3CA?

\ ‘kT-PCR ”

.

Next-Generation
K Sequencing

PROS CONS I\
Cost-effective High amount of material required
Short turnaround time Affected by low tumor cell content
Widely available Variable reference range
High sensitivity No allele frequency
Wide choice of panels Affected by the pre-analytical phase /
PROS CONS )

Higher sequencing depth for increased
sensitivity (down to 1%)

Multi-target panels

Low input of nucleic acid needed

Wide choice of panels

Expensive

Long turnaround time

Not widely available

Affected by the pre-analytical phase
Dedicated personnel required

/




LANDSCAPE OF CURRENT PIK3CA MOLECULAR TESTING IN BC-
NATIONWIDE SURVEY (138 CENTERS)

Q1: Do you have the possibility to
carry out the test in your center?

Q2: On which biomaterial can you
conduct the analysis?

n=116 answers

n=73 answers

North-west 52
Valle d'Aosta 2
Piemonte 7
Lombardia 38 FFPE only
Liguria 5 etz
North-east 15 Yes
Veneto 7 in another unit
. . . n=24 (21%)
Friuli Venezia Giulia 1
Emilia Romagna 7
; - I Q4: Which professionals sign the clinical
Center 18 Q:'d‘:,v&:: ft:::rh';:zgs{,;s report of this molecular test
Toscana 3 n=70 answers for breast l::;\g:;;r;v;;?:r center ?
Umbria 5 Direct Sequencing
Marche 5 "2 1)
Lazio 2
Abruzzo 3
Individual
. Patient-level
South and islands 53 n=23 (33%) |
. S Campania 24
Nr. of participants . Molecular
l: -\4\\ Puglla 8 Pathologist
. =14 (18%
N \ Calabria 8 Pathologist n=14 (18%)
\ who signed
Sardegna 1 the histological
T report
Sicilia 12 n=18 (23%)

o

Pepe et al. Pharmacogenomics 2024



Landscape of current PIK3CA molecular testing in BC—
Pharmacogenormice B

i psese  Real World Data . 289% MBCs

Research Article

&g were PIK3CA-mut

PIK3CA testing in hormone receptor- e —) .
positive/HER2-negative metastatic i ¢ mutatlonS mOStIy
breast cancer: real-world data from ¥ g BC samples tested . .
Italian mc_)Iecqur pathology "FE;% for PIK3CA OCCurrIng INn exon 9 (n -
creratones n = 120 (100%) 19; 51.4%) and exon 20
Francesco Pepe 1-1, Konstantinos Venetis 2+, Giulia Cursano?, Chiara Froscarell\za‘
Pasquale Pisapia 1‘ Davide Vacirca 2‘ Claudia Scimone 1‘ Alessandra Rappa 2, Gianluca — "
Ruszo 1‘ Eltjong Mcmez, Fabio Pdgni4-5_ Isabella Caste\ldn06-7, Giancarlo Trgllw)come 1, (n - 15, 40 . 5%) =
Carmine De Angellsa. Giuseppe Curlg\'\uno3'9. Elena Guerini-Rocco?3°, Umberto
Malapelle 155 & Nicala Fusco 23578

Internal cases External cases

n = 88 (73.3%) n =32 (26.7%)

| , | ,

Biospecimen

"
n=280 n=4
(91.0%) ] (4. 5% \-"'] (4. 5%) J (12.5%) N ] n=0

I |
PT Both MTS " PT I'\.-‘IJI'S
n=36 {n=1} n=43 n=1 n=3
(45%) (1.3%)) |(563.7%) (25%) (75%)
LA STATALE

Mut n =10 (27.7%) Mut n =12 (28.0%)

Mut n =1 (25%)
WT n =24 (66.6%) WT n =30 (69.7%)

WT n = 2 (50%)

WT n =9 (53%) INAD n = 1 (25%)

INAD n =2 (5.5%) INAD n =1 (2.3%)

WT n =1(100%) { Mut n = 8 (47%)

Legend
= o Mutn=1 (9% PT = Primary tumor
WTn=1(100%) %”Tt;‘ ;§ ((5580:5) “\“N‘}trr]‘ :, ((gggj)’ WTn=9 (s{;g%}) MTS = Metastasis
PIK3CA status - = INAD n = 1 (9%) INAD = Inadequate

UNIVERSITA DEGLI STUDI DI NAPOLI

FEDERICO 11



PIK3CA MUTATIONS IN BREAST CANCERS: TESTING STRATEGIES

Phosphatidylinositol-4, 5-Bisphosphate 3-Kinase Catalytic Subunit Alpha (PIK3CA)

Chromosome 3

o &
am]

Legend

[] Therascreen I OCA v3
EasyPGX Custom

q26.3

N345H/I/T/K
O E545K/A/G/D

Eb545
Q546K/P/L

E542G/V
|:|Q546%/R

OE542K

Start: 179,148,114
COH1047Y/R/L
" G1049R/A
End: 179,240,093 Bp

r 3!

Article

Analytical Performance of Next-Generation Sequencing and
RT-PCR on Formalin-Fixed Paraffin-Embedded Tumor Tissues
for PIK3CA Testing in HR+/HER2— Breast Cancer

Konstantinos Venetis "2'+, Francesco Pepe 3, , Elisabetta Munzone 4 , Elham Sajjadi 12 , Gianluca Russo ~' |
Pasquale Pisapia 3, Mariia Ivanova ', Giuseppina Bonizzi !, Davide Vacirca !, Alessandra Rappa !,
Alberto Ranghiero !, Sergio Vincenzo Taormina !, Giuseppe Viale 12 Giancarlo Troncone 3,

Massimo Barberis !, Elena Guerini-Rocco 2, Umberto Malapelle **# and Nicola Fusco 1-2:*4

6

Cells. 2022 Nov 9;11(22):3545. doi: 10.3390/cells11223545.



PD-L1 TEST IN mTNBC

PEMBROLIZUMAB o

Unstained mononuclear cell *

PD-L1pos mononuclear cell ©

Unstained tumor cell . CPS

PD-L1 pos Tumor cell q umor cells

PD- L1 staining [ﬁﬁf:;g;z
CPS = viable tumor cells 100

Validated assays for CPS:
« Ventana SP263 TNBCs are scored and

« Dako 22-C3 divided into:
CPS <10 IC<1
CPS =10 IC =1

ATEZOLIZUMAB
IC Validated assays for IC:
* Ventana SP142

Plasma cells

PD- L1 staining | Lymphocytes

_ Macrophages

Ic= tumor area 100
ecancer

Biomarkers for precision immunotherapy in the metastatic setting:
hope or reality?

Elham Sajjadi'?, Konstantinos Vienetis'?, Cristian Scatena® and Nicola Fusco'*



LANDSCAPE OF CURRENT PD-L1 MOLECULAR TESTING IN TNBC-
NATIONWIDE SURVEY (103 CENTERS)

North-west 31 =I
Valle d'Aosta 1 %_0 0 A N
Piemonte 9 " — o 0 <t
Lombardia 19 x & ©® Z O N «— ©
Liguria 2 E E = o N & D_ D_ o
North-east 13 N r O ) (a8} r N D 7)) N
Veneto 3
Friuli Venezia Giulia 1 599, 3 9 30%
Emilia Romagna 9 __
Center 19 8%
Toscana 7 —
Umbria 2 0
Marche 2 | 8 A)
Lazio 8 -

o)
South and islands 43 || 8 A‘J

Molise 1

Campania 15 4%
- Puglia 6

X Calabria 1 1
Nr. of participants .. 0

d o Sardegna 1 3 A)
Sicilia 19

A : 3%

Critical Reviews in Oncology # Hematology 190 (2023) 104103

1%

Contents lists available at ScienceDirect

Critical Reviews in Oncology / Hematology

1%

ELSEVIER journal homepage: www.elsevier.com/locate/critrevonc

Advancing the PD-L1 CPS test in metastatic TNBC: Insights from e
pathologists and findings from a nationwide survey

1%
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PD-L1 TEST ANALYTICAL VALIDATION IN mTNBC

5 Pathologist 3 CE-IVD assays 60 mTNBC o

\ / (Assay) icc Kappa
O A A A \ ( \ @9 | dvrsosn ossrsin
o CPS | 0o72(CI | o972(CH
0.890-1,052)

NANAN ] \ v ITs
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[C] Agreement  [Jl] Disagreement
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|

—— | _—
- [
Gl

|
|

IC (SP142)

CPS (22C3) CPS (SP263)

cps (22C3) VS CPS (SP263) CPS (22C3) vscps (spzss)vsuc (SP142)
| 93% AGREEMENT | | 90% AGREEMENT | |100% AGREEMENT | 97%AGREEMENT
@ @ @ @ nz@
n=12
n=60 n=19 n=60 n=19

* In MTNBC, CPS can be reliably
assessed either by 22C3 (which
was used in the KEYNOTE
studies) or SP263, providing the
use of the dedicated platform (i.e.
Dako and Ventana).

« CPS and IC are not

interchangeable tests in mMTNBC

 PD-L1 testin mTNBC is

reproducible when assessed by
specifically trained pathologists
using CE-IVD assays, i.e. 22C3
and SP263 for CPS and SP142 for
|IC score.
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PD-L1 testing in metastatic triple-negative breast cancer: Interobserver and |5
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ERLOW BC: HOW TO TEST FOR ER?
Invasive carcinomas with low level (1-10%) of ER expression

PRE-ANALYTICAL PHASE T |

[ €78

2'3% Of ER+ invaSiVG breaSt CanCerS Tempetrrztrl:;tfeetr:lzr;trol\ed 1“”;%_ 5 | Slal‘rlmrs:ijalt)g;k
. . ,: /7/_‘____> A ‘Q_Qg | inNBF (6-72h)
Clinically challenging =5

\ ‘ <1h -
L L Fixation Tomg] [
(4% NBF) T I

>> Heterogeneous behavior and biology
>> (Gene expression and clinical profiles more similar to ER-
cancers .

Surgical excision (or biopsy)

ANALYTICAL PHASE Tissue processing

>> Eligible for HT but limited data on the benefit , s & T < % (_/S‘
1-9% positive cells Recommended antobody clones:

(6) : ER-low:

-0 o i : 228 - usually weak positivity IHC staining SP1(, EP1@, D5, 6F11%, ER.2123+1D5%
: , 0.+
D | aq N OStl Cca | | V Ch a | | en q N q N S 1 POST-ANALYTICAL PHASE: REPORTING ER-LOW STATUS pu S Note
. ; OO - Percentage of positive neoplastic cells (1-9%) __ according to the ASCO/CAP guidelines
: -A intensity of staini k/moderate/st and/or
>> Usually weak/very weak nuclear staining o g ety of i neakmodesteong | | o emal oonols e presen

>> Pre-analytical issues

>> |nter-observer reproducibility s v 3 s 2 Hizssmens,

>> An additional comment should be provided in the Smem S
pathology report positive status in breast cancer: Implications

for pathologists and oncologists
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WHAT ROLE FOR AI-ASSISTED DIAGNOSIS AND
BIOMARKERS TESTING IN BC?

’ Prognostic value (H&E) . Prognostic and predictive value (H&E)

Al prediction on H&E
ER PR HER2 Ki67 BRCA HRD

Prognostic and predictive value (IHC)
ER PR HER2 Ki67

Integrative predictive pathology

Therapy response / Clinical outcomes / Risk stratification

Traditional pathology

Al introduction in
Diagnostic workflows

digital pathology

- - +~20% of HER2+
~30% O_f gBRCA 25% o_f gBRCA 25% O_ngRCA gBRCA patients
patients patients patients
Out of scope

A A A \

alis A HR+ with no other factor

B e | P, Mot 203,13, 1176, hitps:/ / dokorg /103380 fpmI3071176 TNBC famnv etc

Immune Biomarkers in Triple-Negative Breast Cancer:

Immune-related biomarkers
in breast cancer

S-u . Q) ( 2 E Improving the Predictivity of Current Testing Methods Computational pre-screening on H&E slides
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R\— Computational pathology to improve biomarker testing in < earning Kierntifies morphologion
of homologous recombination ded‘k:lenw in luminal
breast cancers from mages

breast cancer: how close are we?
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INTEGRATIVE ONCOLOGIC PATHOLOGY
FOR THE CLINICAL MANAGEMENT OF TNBC

Balancing between:

- Classic morphology

- Molecular classification(s)

- Computer-assisted diagnostics

For clinical decision-making
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