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Introduction
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Lung cancer algorithm
From biopsy to therapy decision

® Benign
Subtype determined by He-E alone

e Cancer

4 o
| Supporting Markers

Ventana/Roche Educational Video- “Lung Cancer diagnosis” 2016
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NSCLC Testing algorithm and treatment decisions
The expanding role of the pathologist
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THE ROLE OF PATHOLOGIST IN GUIDING THERAPY
Immunotherapy
Fred R. Hirsch, MD, PhD
Professor of Medicine and Pathology,
University of Colorado Cancer Center,
Pia and Fred R. Hirsch Endowed Chair
CEO, International Association for the Study of Lung Cancer
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Adapted from presentation by Sylvie Lantejoul at ELCC 2017
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Lung cancer management
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Lung cancer patient management
All along the patient journey
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Targeted, Expanded
Panels*

*Under Development for Research Use Only, Not for Diagnostic Use
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Testing and treatment algorithm for NSCLC: updates
from ELCC, ASCO and ESMO
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NCCN and ESMO guidelines for NSCLC
Updates

National March16, 2017
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81 Clinical practice guidelines o

Metastatic non-small-cell lung cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and

S. Novello', F. Barlesi2, R. Califano®4, T. Cufer®, S. Ekman®, M. Giaj Levra’, K. Kerr8, S. Popat?,
M. Reck9, S. Senan'?, G. V. Simo'2, J. Vansteenkiste'® & S. Peters'# on behalf of the ESMO
Guidelines Committee”

"Oncology Department, University of Turin, AOU San Luigi-Orbassano, Orbassano, ltaly; 2Assistance Publique Hopitaux de Marseille, Multidisciplinary Oncology and
Therapeutic Innovations Department, Aix Marseille University, Marseille, France; *Department of Medical Oncology, The Christie NHS Foundation Trust, Manchester;
“Department of Medical Oncology, University Hospital of South Manchester NHS Foundation Trust, Manchester, UK; SMedical Faculty Ljubliana, University Clinic Golnik,
Golnik, Slovenia; ®Department of Oncology, Karolinska University Hospital, Stockholm, Sweden; ?Thoracic Oncology Unit, Centre Hospitalier Universitaire Grenoble Alpes
(CHUGA), Grenobie, France; *Department of Pathology, Aberdeen University Medical School, Aberdeen Royal Infirmary, Aberdeen; *Department of Medicine, Royal
Marsden Hospital, London, UK; "°Department of Thoracic Oncology, LungenClinic Grosshansdorf, Airway Research Center North (ARCN), Member of the German Centre
for Lung Research (DZL), Grosshansdorf, Germany; '’ Department of Radiiation Oncology, VU University Medical Center, Amsterdam, The Netherlands; '*Thoracic Surgery
Service, rca University Hospital, -a, Spain; "*Respiratory Oncology Unit (Pulmonology), University Hospital KU Leuven, Leuven, Belgium; "*Oncology
Department, Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, Switzeriand

» Consider ROS1 testing!!
» Testing should be
conducted as part
of broad molecular
__profiling99

+{PD-L1 testing"™ |

PD-L1 positive*™ and
EGFR, ALK, ROS1
negative or unknown

EGFR, ALK, ROS1,
PD-L1, are negative
or unknown
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Definitions break
Companion and Complementary Dx by the FDA

ALK HER

Term Definition
Compbanion A companion diagnostic is a medical device, often an in vitro device,
Diaggostic* which provides information that is essential for the safe and

PREDICTIVE Biomarkers . oo

compie OUtcome depends on the biomarker status

Diagnostic**

» Complementary IVD information is included in the therapeutic

mp product labeling.
= - |

Karla V. Ballman, Biomarker: Predictive or Prognostic?. Journal of Clinical Oncology 2015 33:33, 3968-3971
*FDA definition, as of today
**FDA draft definition, as of today, presented as presented at ASCO - June 5, 2016
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EGFR: routine somatic mutation testing
Treatment algorithm, updated guidelines

Stage 11B-IV lung carcinoma with EGFR-activating mutation

| PS0-211, Al I PS 3-4 (1l A] National
Comprehensive
NCCN geifras;
MNetwork®
v LA 1%t or 2" gen L
b 1| K MCES 2 EGFR-TKI ::?:::E: COLLEGE of AMERICAN

Disease

Dligoprogression <

Local treatment (surgery or radiotherapy)
and continue targeted systemic treatment [IV, C]

1

2016; Sup.5: v1-v27.

progression

Systemic progression

" PATHOLOGISTS
IASLC

INTERMATIC-NAL ASSOCIATION FOR THE STUIDT CF LIMG CANLER
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Conguering Thorace: Cancers Worldwide

~

Kerr, S. i3PAtg@Reck, S.
EGFR-TKI

N
L_stglgpsy Exon 20 T790M mutation- ASSOCIATION
iquid biopsy re-biopsy not feasible P -,l.,.ﬁ A
Exon 20 T790M Platinum-based chemotherapy
mutation +
S. Novello, F. Barlesi, R. Califano, T. Cufer, S. Ekma
Osimertinib [1ll, Al

PATHOLOGY

*CAP-IASLC-AMP Molecular Testing Guideline
Senan, G. V. Simo, J. Vansteenkiste & S. Pegyg Sphsbatb Al e E§M6 @ridotiess Bamayfiee. Ann Oncol
2016 Draft Recommendations, cfDNA testing
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ALK rearrangements
ALK inhibitors: evolving landscape

Stage |1IB-IV lung carcinoma with ALK translocation

GOOD SCIENCE Welcome to the EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY,
' BETTER MEDICINE the leading European professional organisation for medical oncology.
BEST PRACTICE

Sign in SEARCH

ALEX a nd ALU R d ata Membership | Guidelines | Conferences | Career Development Research | Patients Policy = Science & Education on OncologyPRO
d em OnStrate Si g n ifi ca nt PRESS RELEASES | Alectinib: ALEX and ALUR Trials Show CNS Benefit in NSCLC
. . » Press Releases ESMO 2017 Press Release: Alectinib: ALEX HOO« @S
improvements in CNS-related and ALUR Trials Show CNS Benefit in NSCLC
outcomes with alectinib in P, Dat: 0 Sop 2017
patle nts WIth ALK+ NSCLC Press and Media Affairs LUGANO-MADRID - Data from two separate phase 3 studies to be presented at the ESMO 2017

Topic: Lung and other thoracic tumours

Committee Congress in Madrid, show alectinib’s particular central nervous system (CNS) activity in patients with
advanced non-small cell lung cancer involving a mutation of the anaplastic lymphoma kinase gene
(ALK-positive NSCLC).

ESMO Media Policy

Related content

Findings from the ALUR ftrial (1), as well as a secondary analysis of the ALEX trial (2) show alectinib can

significantly decrease CNS progression of NSCLC, both in the first-line as well as the second-line
View ESMO Guidelines on S Y preg

treat t setting.
Lung & Chest Tumours reaiment seting
Essentials for Clinicians on “Patients with NSCLC have a high risk of CNS and brain metastases, commented Prof. Fiona Blackhall,
Thoracic Tumours; available from the University of Manchester and The Christie Hospital, UK.
on OncelogyPRO for ESMO
members “These trials provide an important evidence base for the CNS efficacy of alectinib that can be translated

to routine clinical care.”

AIECLNID (1, A)

Thunnissen E Bubendorf L Dietel Met al. EML4-ALK testing in non-small cell carcinomas of the lung: a review with recommendations Virchows Arch 2012
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ALK algorithm (o)
ALK IHC superior clinical outcome

IHC

Published OnlineFirst February 9, 2017; DOI: 10.1158/1078-0432. CCR-16-1631

Personalized Medicine and Imaging Clinical

Cancer
Research

Dichotomous ALK-IHC Is a Better Predictor for
ALK Inhibition Outcome than Traditional ALK- ®

FISH in Advanced Non-Small Cell Lung Cancer s

A.J.van der Wekken', R. Pelgrim?, N. 't Hart?, N. Werner?, M.F. Mastik?, L. Hendriks?>,
E.H.F.M. van der Heijden*, M. Looijen-Salamon®, A.J. de Langen®, J. Staal-van den Brekel’,
S.Riemersma®, B.E. van den Borne®, E.J.M. Speel'®, A-M.C. Dingemans®, T.J.N. Hiltermann',
A.van den Berg®, W. Timens?, E. Schuuring?, and H.J.M. Groen'

k| " F
Positive] [Negative

Marchetti A et al. ALK Protein Analysis by IHC Staining after Recent Regulatory Changes: A Comparison of Two Widely Used Approaches, Revision of the Literature,
and a New Testing Algorithm, J Thor Onco 2016

November, 17! 2017 | page 14 | © 2017 Roche | RDME Medical & Scientific Affairs | Data on file



ALK IHC testing
ALK IHC as SOC

Device
Classification Name
Generic Name

Applicant

PMA Number
Supplement Number
Date Received
Decision Date
Product Code
Advisory Committee
Clinical Trials
Supplement Type

Supplement Reason

Expedited Review Granted?

Combination Product

VENTANA ALK (D5F3) CDx Assay
Immunohistochemistry Assay. Antibodyv. Anaplastic Lymphoma Kinase
Immunohistochemistry Assay, Antibody, Anaplastic Lymphoma Kinase

VENTANA MEDICAL SYSTEMS, INC.
1910 East Innovation Park Dr.
Tuecson, AZ 85755

P140025
S006
06/07/2017
11/06/2017

PKW [ Registered Establishments With PKW ]
Pathology

NCT02075840

Normal 180 Day Track

Labeling Change - Indications/Instructions/Shelf Life/Tradename
No

No

Approval Order Statement
VENTANA ALK (D5F3) CDx Assay is intended for the qualitative detection of the anaplastic lymphoma kinase (ALK) protein in formalin-fixed, paraffin-embedded (FFPE) non-small cell lung carcinoma (NSCLC) tissue stained with a
BenchMark XT or BenchMark ULTRA automated staining instrument. It is indicated as an aid in identifying patients eligible for treatment with XALKORI® (crizotinib) or ZYKADIA® (ceritinib) or ALECENSA® (alectinib).

I e

ceritinib alectinib

inhibitor
therapy

*US only
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Further targets

Therapies in development (phase I or II)

HER2

» Trastuzumab emtansine 2
» Afatinib 2
» Dacomitinib 2

ALK MET
» Crizotinib 4 Crizotinib 2
— > Alectinib ? Cabozantinib 2
EGFR Sensitizing > Ceritinib ¢
g‘:ﬁ:n.i:: > Lorlatinib 2 MET 3%
- Erlotini \ A .

Afatinib 4 » Brigatinib > 1 Mutation 3%

Osimertinib ¢ EGER HER2 2%
3 a
Neclltur.m.:m&‘ab Other 4% —
Rociletinib o
BRAF 2%
p / RET 2%
A-Tmu 1%
PIK3CA 1%
Unknown MEK1 <1%
Oncogenic Driver
Detected
31%
MEK1 PIK3CA
Ke —_— —_—
na » Trametinib 2 > 1Y3023414 7
1-Phase | 3 -Phase lll > Selumetinib ? > PQR309!
2 - Phase ll 4 - Approved » Cobimetinib !

VVVVYV

ROS1
Crizotinib ¢
Cabozantinib 2
Ceritinib 2
Lorlatinib 2
DS-6051b !

Y V

BRAF
Vemurafenib 2
Dabrafenib 2

VVVVVY

RET
Cabozantinib 2
Alectinib 2
Apatinib 2
Vandetanib 2
Ponatinib 2
Lenvatinib ?

Novel biomarkers
sensitive to existing
therapies: ALK, ROS-1
and RET.

Other mutations or
alterations:
BRAFV600E , Her2,
MET amplifications
Difficult areas: KRAS

VW'Y ¥

NTRK1
Entrectinib 2
LOX0-101 2
Cabozantinib 2
DS-6051b !

» S. Peters lecture ELCC 2017, Geneva
» Tsao, et al. “Scientific Advances in Lung Cancer2015.” JTO 2016

and Sg-NSCLC

E ¢ v .

IASLC ATLAS OF
ALK AND ROS1 TESTING
IN LUNG CANCER

» Kerr KM, Bubendorf L, Edelman MJ et al. Second ESMO consensus conference on lung cancer: pathology and molecular biomarkers for non-small-cell lung

cancer. Ann Oncol 2014; 25: 1681-1690.
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Cancer Imnmunotherapies

PD-L1 IHC: guiding immunotherapy

Chemotherapy

Targeted
theQ:-apy Immunotherapy
Cancer care
options
Surae Radiation
25 therapy

f______'l'___-r_______'l

Immunotherapy is now the SOC

PD-L1 is an informative
immunotherapy biomarker

PD-L1 predictive assays assess the
degree and likelihood of potential
patient benefit for specific PD-1/PD-
L1 immunotherapies
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PD-L1 IHC
A tough biomarker

PR e ALY Veaimo e TN a U eV,
Overlap of 22C3 and SP142 PD-L1 Negative Populations in OAK BEP

115 patients
PD-L1-negative by 22C3 and SP142

SP142
TCO and ICO

22C3
TPS < 1%

2203 Dx—, n E 103

OB Dx+n 35 145

Negative

Negative / / i ok
> y

By 22C3

L N =150 J
L N =218 J

« The vast majority (77%, 115 out of 150 patients) of SP142 PD-L1 negative patients were
l also PD-L1 negative by the 22C3 assay mongress

‘\ MADRID
14 Dx-, no or low PD-L1 expression; Dx+, positive for PD-L1 expression Gadgeel S, et al 22C3vs SP142 in OAK SN

¢ Herbst R.., ELCC 2017 lecture
« J. Mclaughlin, G. Han, K.A. Schalper, D. Carvajal-Hausdorf, V. Pelekanou, J. Rehman, V. Velcheti, R. Herbst, P. LoRusso, D. L. Rimm, JAMA Oncology, 2016 Jan 1,2 (1): 46-54
* Reck. M., ELCC 2017 lecture

* Peters, S. ACCR 2017 . . . . .
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In the future: cancer “immunoscore” (o)
TMB, immune response, PD-L1 IHC

PFS by TMB Subgroup and PD-L1 Expression
CheckMate 026 TMB Analysis: Nivolumab in First-line NSCLC

Nivolumab Arm 1001 +4 Chemotherapy Armn

PFS (%)
-
|

| *PD-L1 expression (clone-
"] e T - agnostic)
B | «*Mutational burden

M

i

2 2 :
bTMB 216 bTMB <16

~—~ 100 — o —+

® ! = Atezolizumab (N =77) x v === Atezolizumab (N =216)

— v’ [}

= 90 1 = Docetaxel (N =81) < P11 === Docetaxel (N = 209)

= 80 + Censored £ 80 '. + Censored Population : PFSHR (95%Cl) n(%)

g 70 ; 70 1‘. bTMB 216 —— ! 0.65 (0.47,0.92) 158 (27%)
— (75} v bTMB <16 —— 0.98 (0.80, 1.20) 425 (73%)

o 60+ O 60 1 ]

[(] [4h] LR :

C 504 iC 504 3% BEP —— 0.87 (0.73, 1.04) 583 (100%)

L i 1 ITT —— 0.95 (0.82, 1.10) 850

S 40- O 40 Y, ) :

—— "t 1A
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@ 8 o . HR ,
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Interaction P =0.036
Peters S. et al. As

Gandara, et al. ESMO 2017 (Abstract 12950) . S . .
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Actually, we're only taking tissue samples.”

sandra.peregrin_pedrique@roche.com
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Doing now what patients need next
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Results of Harmonization Studies
Blueprint and German Harmonization

Confidential

Blueprint Study
Hirsch F et al.
AACR March 2016
n=39

German
Harmonization
Study

Scheel A et al.
Modern Path 2016
n=15
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