1122 REUNION TERRITORIAL

SEAP-COMUNIDAD VALENCIANA
Valencia, 15 Noviembre 2019

Gloria Peir6 Cabrera

Servicio de Patologia
Hospital General Universitario, Alicante

W CINERALITAT [y, AACAT
\ \ \ G e St
\\\\\\\\

\-.\ ‘\ A\
\

\ \

\\\ \

\\ \ ) \\

/




Determinacion de PD-L1 en
Cancer de Mama




IMpassion130 study design

Key IMpassion130 eligibility criteria?:

Atezo + nab-P arm:

A Metastatic or inoperable, locally advanced Al T B0 ) [

TNBC On days 1 and 15 of 28-day cycle

. : 3
Histologically documented + Nab-paclitaxel 100 mg/m? IV

A No prior therapy for advanced TNBC On days 1, 8 and 15 of 28-day cycle
Prior chemotherapy in the curative setting,
includingtaxanes, al | owed i f
months

A ECOG PS0i 1

, , RECIST v1.1 PD or
Double blind; no crossover permitted toxicity

Stratification factors:

Plac + nab-P arm:

A Prior taxane use (yes vs no)

A Placebo IV
A Liver metastases (yes vs no) On days 1 and 15 of 28-day cycle
A PD-L1 status on IC (positive [O %] vs negative + Nab-paclitaxel 100 mg/m2 IV

[<1%])° On days 1, 8 and 15 of 28-day cycle

A Co-primary endpoints were PFS and OS in the ITT and PD-L1+ populationsd
- Key secondary efficacy endpoints (ORR and DOR) and safety were also evaluated

One of the first and largest phase

_ \\I'\""‘ . cally evaluated\s)ngf‘l‘_i(l\:lCA)'l'SCPollljg?HoéAmerica:jn " Il trials in TNBC using the
Uldel Vo e alg a ona
RS \ assay (double ASCO-CAP definition of hormone

tus). d. Radiological endpoints ™% oo RECIST i i
3 ~ét%ng i,?ﬂﬂf%:.ﬁ' e?‘?ﬂ\ o ssessed (per RECIS receptor and HER2 status Schmid P, et al. IMpassion130. ESMO 2018




Expanding the PD - L1 Testing with VENTANA PD - L1 (SP142) Assay:
Role of Immunotherapy in TNBC

Research

Media Release

JAMA Oncology | Original Investigation

Atezolizumab Plus nab-Paclitaxel
in the Treatment of Metastatic Triple-Negative Breast Cancer

FDA grants priority review to Roche’s Tecentriq in combination with Abraxane

With 2-Year Survival Follow-up
A Phase 1b Clinical Trial

Sylvia Adams, MD; Jennifer R. Diamond, MD; Erika Hamilton, MD; Paula R. Pohlmann, MD, PhD; Sara M. Tolaney, MD; Ching-Wei Chang, PhD;
Wei Zhang, MD; Koho lizuka, MD; Paul G. Foster, PhD; Luciana Molinero, PhD; Roel Funke, PhD; John Powderly, MD

JAMA Oncol (2018) October 19.

for the initial treatment of people with PD-L1-positive, metastatic triple-negative
breast cancer
® Triple-negative breast cancer is an aggressive disease, with high unmet medical need

® If approved, this Tecentriq (atezolizumab) combination would be the first cancer
immunotherapy regimen for the treatment of PD-L1-positive, metastatic triple-negative breast

cancer

Basel, 13 November 2018 — Roche (SIX: RO, ROG; OTCQX: RHHBY) today announced the US Food and
Drug Administration (FDA) has accepted the company’s supplemental Biologics License Application (sBLA)
and granted Priority Review for Tecentrig® (atezolizumab) plus chemotherapy (Abraxane® [albumin-bound
The NEW ENGLAND JOURNAL of MEDICINE paclitaxel; nab-paclitaxel]) for the initial (first-line) treatment of unresectable locally advanced or metastatic
: triple-negative breast cancer (TNBC) in people whose disease expresses the PD-L1 protein, as determined by
PD-L1 biomarker testing. The FDA is expected to make a decision on approval by 12 March 2019. A Priority

Review designation is granted to medicines that the FDA has determined to have the potential to provide

significant improvements in the treatment, prevention or diagnosis of a disease.

ORIGINAL ARTICLE

Atezolizumab and Nab-Paclitaxel 0
in Advanced Triple-Negative Breast Cancer »LQ\

R. Hegg, S.-A. Im, G. Shaw Wright, V. Henschel, L. Molinero, S.Y. Chui, R. Funke,
A. Husain, E.P. Winer, S. Loi, and L.A. Emens, for the IMpassion130 Trial Investigators*

P. Schmid, S. Adams, H.S. Rugo, A. Schneeweiss, C.H. Barrios, H. lwata, V. Diéras, %w'b.(

| FDA approves atezolizumab for PD-L1 positive
unresectable locally advanced or metastatic
triple-negative breast cancer

ABSTRACT

New Engl J Med (2018): 2108-2121
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CM Triple-negativo

1 15%

} Mujeres jovenes

} Recidivas precoces (3 - 52 anos)

1 Supervivencia 30% (5 anos)

1 Tratamiento: IQ+QTAvs QTNAC IQ+QTA




Clasificacion molecular en el CM

ANno 200¢ Basal- ke A

S > > 52 11 > M X 8

SUBTIPO& L b ¢ wND

O
~
>
M-~

=
%

= waw 3w wl

«30<AILRL T, DI

che fus8o

o8 00X nTITor®

ERNDSR0RESrE0S

L] OQax=QPQPP0xxx=x
>i LoL>

£233555>32333

EF 3T EE R 113337

We-OO00L=-WO0000

ZHNZZZNNNZZZZZZ

E
= w w s woow w z
wiww w Buws i ww w www www-ww Buw wwww o ww w
S, 0200 ecoyBsfBE gr- foloHs00ow S30E<oulnog000RUNDD < o2RT885ND
RNt para B Nd et rneSeSothbnd® 38 lrrsndedsiVade K
8082h 000 L rBoRan kL TESERE2RENS SBIS8+RRoNCR3s683Fox00000000
EOXEEEEOO O PR RE S B BN N R R TR TR ERERE TEIE9% ZZXZ%0000056560
ZLZ2330 0063320008533 333333333 =28 H E>EE5
E EECEE S R fEEE PR CECEEEERRE £ TYEE 1]
OrO0000KFEF-O 300066668 a000000000000
ZNZZZZZHONVZWZZZZZZZONZIZZZZZZZZZZZ ZZZZNZ ZZZ 0z
Normal Luminal Luminal
ERBB2+ .
Breast-like > Subtype B Subtype A

. LuminalB/C

. Normalbreastlike
. HER-enriched

. Basallike

Ano2007; 2010

Claudinlow (3, 4, 7, E
cadhering

\ Nature 2000; 400 =
\"WItZ JI, Genome Biol 2007,

mﬁmﬁwﬁm

AT
ic acute regulatory protein elated AASBMS1S

GRBY

TGFB1-induced ant- factor 1 ANG6222
Tactor 4 AAS36826

flotiin 2

13
profein FLJ10700 W1185

F related, sudfamily &, member 1 WS1779
ESTAADI0188

ransfer rceptr 00, CDT! 21420

Kineeiks § ot Kinss ke Ko ke proan | AASZS13
mmwmmmnm

maéﬁﬁmﬁmmmr

oo petinp pi0 e

sQuniane epoxidose ROM1B

SRY sex-dotormi Y-box 9 AMOME

MMM 13688
Pecachrsplacetl Aizsz17

pociry

Amuﬁ mumomn

keeatin 17 AA026642

leeatin § W72110

roporin |, skeietal, fast AR181304

o Inhibitor antioukoprotsinase AAG2S264
inase

For B WeTi2

‘protein 1 AASS317S




CMTN: Subtipos moleculares de expresion genica

Ano2011

En este estudio recopilaron
una extensa serie de perfiles

de expresion génica de 587
CMTN
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CMTN: Subtipos moleculares de expresion genica

J Matl Cancer Inst. 2019 Oct 29, pii: djz208. doi: 10.1093nci/djz205. [Epub ahead of print]

Unraveling triple-negative breast cancer tumor microenvironment heterogeneity: towards an
optimized treatment approach.

Bareche ¥, Buisseret L*, Gruosso T2, Girard E', Venet D', Dupont F', Desmedt C', Larsimont D?, Park M2, Rothé F', Stagg J*, Sotiriou C1.

Basal- like (BL)subtype: i mmune ocol dé6 phenotype associ at e\d
TME signatures

Immunomodulator (IM) subtype : the highest expressionof o6 adapt i ve-rierhmuwend |0
signatures and a fully inflamed spatial pattern

The optimal candidate for immune check - point inhibitors

Mesenchymal and Mesenchymal subtype of stem - /ke cells (M and MSL) and Luminal
Androgen Receptor (LAR) subtype:0 i mmunosuppressiveo phenotyp)e
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Eje PD-1/PD - L1

1. ExpresioronstitutivaenCTu

por alteracionegyenéticas activacionde ciertas
viasde sefializacion(e.j. viaAKT amplificacion

l PeptideMHC I

—

Tumour |nf|Itrat|n
‘ ‘Q

2. Expresiomadaptativade PBL1

en CTuo Clinducidapor citoquinag(IFNg),
producidagoor linfocitosT enrespuesta la
actividadantitumoralo sefialegle inflamacion




) APD-L1 can be expressed on T cells, B cells/plasma cells,
Eje PD-1 / PD -L1 NK T cells, activated monocytes, and dendritic cells !!

Tumour |nf|Itrat|n
3 8

1. ExpresiéronstitutivaenCTu e 2. Expresiomdaptativade PBL1

por alteracionegienéticas activacionde ciertas T en CTuw Clinducidapor citoquinas(IFNg),
viasdesenalizacione.}. viaAKT amplificacion A tivated producidasor linfocitosT enrespuesta la

actividadantitumoralo senalesleinflamacion




Avallable

Anti-PD-1/PD-L1
drug

Dx manufacturer
and platform

Origin

Scoring algorithm
cell types and cut-
off values

commercial PD - L1 IHC assays

TECENTRIQ
(atezolizumab) i R/G

VENTANA
BenchMark ULTRA

Rabbit monoclonal
vs C-terminus

A NSCLC: TC1/2/3(0 1 %,

O1 0 9%60% & IC1/2/3
01 %, 9%,

A mUC:1C1/2/3(0 1 %,
AL0%)

O

O

IMFINZI
(durvalumab) i AZ

VENTANA
BenchMark ULTRA

Rabbit monoclonal
vs C-terminus

A NSCLC: TC 5%
AmUC: TC or

1. Fehrenbacher, et al. Lancet 2016; 2. Rosenberg, et al. Lancet 2016; 2a. ESMO 2018

3. VENTANA PD-L1 (SP263) interpretation guide; 4. Herbst, et al. Lancet 2016; 5.
Balar, et al. ESMO 2016 (Abstract LBA32_PR); 6. Borghaei, et al. N Engl J Med 2015

KEYTRUDA
(pembrolizumab) 1T MSD

Dako
Link 48 Autostainer

Mouse monoclonal
vs N-terminus

ANSCLC: TcC O1
and O010%

AmUC: TC O1 %,

OPDIVO
(nivolumab) T BMS

Dako
Link 48 Autostainer

Rabbit monoclonal
vs N-terminus

TC <1%

TC O1%
TC O5%
TC O010%




PD- L1 expression in metastatic TNBC in IMpassion130

VENTANA SP142 PD-L1 (SP142) Assay

~40 % of cases were PD - L1 positive (immune cell O1 %)
Materials: primary tumor (  BX, surgical specimens), mets (LN, others)

Schmid P et al. New Engl J Med (2018): 2108-2121
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Performance of PD-L1 immunohistochemistry
assays in unresectable locally advanced or
metastatic triple-negative breast cancer:

post hoc analysis of IMpassion130

Hope S. Rugo,’ Sherene Loi,2 Sylvia Adams,?® Peter Schmid,* Andreas Schneeweiss,® Carlos H. Barrios,®
Hiroji Iwata,” Véronique Diéras,® Eric P. Winer,? Mark M. Kockx,'® Dieter Peeters,'? Stephen Y. Chui,"
Jennifer C. Lin," Anh Nguyen Duc," Giuseppe Viale,'2 Luciana Molinero," Leisha A. Emens'3

'"University of California San Francisco Comprehensive Cancer Center, San Francisco, CA, USA; 2Peter MacCallum Cancer Centre, Melbourne, VIC,
Australia; *NYU Langone Medical Center, New York, NY, USA; “Barts Cancer Institute, Queen Mary University London, London, UK; ®University Hospital
and German Cancer Research Center Heidelberg, Heidelberg, Germany; 6Centro de Pesquisa Clinica, HSL, PUCRS, Porto Alegre, Brazil; “Aichi Cancer
Center Hospital, Nagoya, Japan; ®Department of Medical Oncology, Centre Eugéne Marquis, Rennes, France; °Dana-Farber Cancer Institute, Boston, MA,
USA; '°HistoGeneX NV, Antwerp, Belgium; "'Genentech, Inc., South San Francisco, CA, USA; "2University of Milan, European Institute of Oncology
IRCCS, Milan, Italy; "*University of Pittsburgh Medical Center Hillman Cancer Center, Pittsburgh, PA, USA

€8Mmo.org

Barcelona, 2019
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BARCELONA congress
Background o an Y | A

= |Mpassion130 is the first Phase |ll study of cancer immunotherapy in mTNBC to
demonstrate clinical benefit in PD-L1+ patients’2
- Atezolizumab + nab-paclitaxel is approved in the United States® and European Union* and

recommended for the treatment of patients with PD-L1 IC+ mTNBC in the NCCN® and AGQO®
guidelines

- PD-L1 expression on IC was evaluated using the VENTANA PD-L1 SP142 IHC assay
with a 2 1% cutoff!

= The SP142 assay has been clinically validated and FDA-approved to identify patients
with mTNBC for treatment with atezolizumab + nab-paclitaxel>*

- Dako 22C32 and VENTANA SP263 are 2 other commercially available PD-L1 IHC assays approved
for non-TNBC indications

In this exploratory post hoc IMpassion130 substudy, 22C3 and SP263 PD-L1 IHC assays
were evaluated for PD-L1 prevalence, analytical concordance with SP142 and estimates
of clinical activity

AGO, Arbeitsgemeinschaft Gynékologische Onkologie; IC, tumour-infiltrating immune cells; IHC, immunohistochemistry; NCCN, National Comprehensive Cancer Network.

2 Commercialized by Merck to support the use of pembrolizumab. Rugo et al. Abstract 6571
1. Schmid New Engl J Med 2018. 2. Schmid ASCO 2019. 3. TECENTRIQ (atezolizumab) USPI 2019. 4. TECENTRIQ (atezolizumab) SmPC 2019. IMpassion130 PD-L1 [HC
5. NCCN Clinical Practice Guidelines. Breast Cancer. V2.2019. 6. AGO Guidelines. Breast. V2019.1. https://bit.ly/300mOgz




. congress
PD-L1 IHC assays: prevalence and EERESMD
analytical concordance
PD-L1+ SP142 (IC 1%) SP142 (IC 1%)
00 prevalence and 22C3 (CPS 1) and SP263 (IC 1%)
0 [
SP142+ SP142+
81% 22?3- ' SP%63-
80% -+ 75% (1%) (1%)
" SP142+ SP142+
P 60% 22C3+ SP263+
® (45%)? (45%)*
O 46%"
+
— 40% +
QO
o SP142- SP142-
22C3+ SP263+
20% +o (360/0) SP142' SP142-
22C3- SP263-
(18%) (24%)
0%+ OPAc 64% OPAc 69%
SP142 22C3 SP263
(IC 2 1%) (CPS 2 1) (IC 2 1%) PPA 98% PPA 98%
NPA 34% NPA 45%
NPA, negative percentage agreement; OPA, overall percentage agreement; PPA, positive percentage agreement. Rugo et al. Abstract 6571
a > 97% of SP142+ samples included in 22C3+ or SP263+ samples. P Compared with 41% in ITT (Schmid, New Engl J Med 2018). IMpassion130 PD-L1 IHC
” = 90% OPA, PPA and NPA required for analyticl concordance. https://bit.ly/300mOqgz

AR LR




€ | MpassimlNERG O :

The clinical benefit in 22C3+ and SP263+ subgroups
was driven by the SP142+ subgroup

- The SP142 assay identified patients with the smallest HR
point estimates, and longest median PFS and OS from
atezolizumab + nab- paclitaxel

Rugo et al. A - 6571; ESMO, Barcelona 2019



Pathologists require specific training to score ICs

All tumor

90% unstained

10%
stained

Calculate the Combined Positive Score of the entire tumor area
Assessment: CPS of area with staining:
# PD-L1 staining cells* | 80 PD-L1 staining cells

= x100=
Total # viable tumor cells 100 tumor cells

CPS of entire tumor area: 10% x 80 = ~CPS 8

ICs are scored as the
proportion of tumour area that
IS occupied by

PD-L1 staining ICs of any
intensity

Any IC staining, irrespective of
cell type or localization is
included

CPS is the number of PD-L1
stained cells (TCs,
lymphocytes, macrophages)
divided by the total number of
viable TCs multiplied by 100




Objectives

+ Overview of PD-L1 SP142 Assay for Triple Negative
Breast Cancer (TNBC)

# Evaluation workflow
¢« Scoring method TNBC
# Scoring challenges and pitfalls




Roche VENTANA PD- L1 (SP142) Assay:
System Approach

An assay is the entire system 8 antibody or probe, detection kit, scoring method, system
controls and any instrumentation required tpprovpder f o

wbO0 test dispense ofrdi-PDL1 rabbit monoclonal antibody clone SP142
Re;igtjent wOptiView DAB Detection w/ Amplification Step

winstructions for Use (package insert

wBenchMark ULTRA Instrument
Staining : .
Platform wBystem Controls (slides/tissue)

«BenchMark Staining Protocol

IC<1% AcCell types: Tumor infiltrating immune cells (IC) as well as tumor cells

Reproducible (TC)

Results AAssay Scoring/Interpretation Guide
e ICO1 %

APathologist Education Materials




Roche VENTANA PD- L1 (SP142) Assay:.
Amplification Effect
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Accepted specimens

Formalin - fixed and paraffin - embedded tissue
Archival or fresh tissues from resections, excisions, and biopsies

Primary and metastatic sites
Adequacy: at least 50 viable tumor cells

Presence of tumor associated stroma is essential
for scoring IC




Unaccepted specimens

Cytology samples
Decalcified metastatic bone lesions

NB: These samples are not acceptable due to lack of validation
studies




Pre- analytical variables

Fixative Types: 10% NBF
Tissue thickness: 4-6 microns
Cut slide stability: 2 months




Pre- analytical variables: Fixation studies

Fixative
NBF _ Zinc Fo‘rmalin_ ' Prefer* 959% A‘Ico_hol”_‘

oot 2 : " % L 2 ~

10%

WP
p Jed S
LI

N L P -
i AN e AR

CoA e  a¥

- Ventana recommends fixation in 10% NBF for 6-72 hours. <6h fixation is not recommended
\\\‘. . - Zinc Formalin demonstrates comparable staining to 10% NBF
AN

\

**Z-5 fixative demonstrates inconsistent staining with 10% NBF, and is not recommended

*Prefer and Alcohol Fixatives including AFA (weaker staining) are not recommended

\

ata on File \ a (10x maghnification)



re- analytical variables o Cont.

¢ Tissues should be sectioned at 4- 6 micron thickness

Cut slides stored at room temperature should not be used if >2 months

Day O




Objectives

+« Overview of PD- L1 SP142 assay for Triple Negative
Breast Cancer (TNBC)

« Evaluation workflow
¢« Scoring method TNBC
# Scoring challenges and pitfalls




Evaluation workflow (1)

) ( )
Spec"men FIOW i TNBC tissue sample is fixed in "" 4 g¢m thick sections are
10% neutral buffered formalin mounted on positively-
for 6-72 hours. ) charged slides.
(3 serial sections needed)

e N\
Is the H&E slide ( One section is stained with H&E.
acceptable? .
Yes \ J
TNBC H&E
Repeat staining* One section is stained with VENTANA PD-L1 (SP142) Assay,

one section is stained with Rabhit.Mongclonal Negative Confrol
Ig (NRC) and previously qualified human benign tonsil tissue are

stained on the same instrument run.

Is the tissue
control slide
acceptable?

No

Repeat staining run

Human benign tonsil

Yes




Evaluation workflow (2)

No

Is the negative
reagent control

Repeat staining* (

Repeat staining* (

No

stained specimen
slide acceptable?

Is the VENTANA
PD-L1 (SP142)
Assay-stained

specimen slide
acceptable?

Yes

*Repeat can be on the same tissue or another tissue sample, as applicable.

(Al TNBC images 20x and tonsil 4x magnification)

TNBC NRC

TNBC IHC

The PD-L1 result is determined by a
trained pathologist according to the
VENTANA PD-L1 (SP142) Assay Scoring
Algorithm for TNBC.




- H&E Evaluation

# Tumor Presence and Histology

¢« Tumor Area
# [umor Mimics







b. Tumor Area
Area occupied by tumor cells as well as their associated intra -
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c. [ umor Mimics (e.g. macrophages)
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Tissue Controls

« Used only for monitoring the  correct perfformance of
processed tissues, test reagents and instruments

C not as an aid in determining PD - L1 status for patient
samples

+ Benign tonsil Is an ideal tissue control
Contains both positive and negative _staining epithelial and

Immune cells, serving as both a positive and negative
tissue control for the VENTANA PD - L1 (SP142) Assay




Negative Reagent Control

Acceptability

A rtifacts




NPNP

Tonsil tissue stained with PD - L1 (SP142) demonstrates:

I\ staining of superficial squamous epithelium

P staining of lymphocytes and macrophages in germinal centers

N staining in interfollicular regions

P staining in the reticulated crypt epithelial cells




Controls: Tonsil Acceptable
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Unacceptable controls

Non - specific background staining

"f‘.q

c*”"'“"

Weak staining in lymphocytes,
macrophages and cryptic epithelial cells
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Objectives

+« Overview of PD- L1 SP142 assay for Triple Negative
Breast Cancer (TNBC)

#« Evaluation workflow
« Scoring method TNBC
# Scoring challenges and pitfalls




Tool 1: Visual Estimate




Tumor infiltrating IC staining characteristics

+ Type of cells
Lymphocytes, plasma cells, macrophages, dendritic
cells and granulocytes (not in necrotic areas !!)

+ Morphology
Often show dark brown punctate orlinear staining
Distributed as aggregates in stroma intra - and
peritumoral
Single cell spread among tumor cells can also been
seen

+ Distribution
Homogenous or heterogeneous

WA\
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Approach to the
IHC Slide

Review the H&E-stained slide for:
presence of tumor, necrosis,
infiltrating immune cells.

A4

Review VENTANA PD-L1 (SP142)
Assay stained slide at low power
(2x or 4x): overall staining
pattern (IC or TC or both?).

A 4

PD-L1 1x

10x or 20x: Examine stroma and

tumor cell groups for IC staining.

Distinguish IC in the midst of TC
staining (if present).

v

Return to 2x or 4x to visually
estimate the VENTANA PD-L1
(SP142) Assay IC %. In this case
IC percentage upon visual
estimation is = 1%.




Exclude necrosis from tumor area




Only IC staining Is scored




VENTANA PD- L1 (SP142) Assay: staining in tumor
infiltrating immune cells (IC) and tumor cells (TC)

10x 20x

: =

S-—

| IC inperitumoral stroma

3. IC inintratumoral stroma

B3 ° %0~

TC Stalnlng




Scoring method 0 IC aggregates

Visually encircle the IC Combine these regions and estimate
aggregates as closely as their combined area in the total tumor
possible area. IC % is O 1%




F IC Staining Characteristics




