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Housekeeping

* This presentation will be recorded. The recording and PDF will go
out to all registrants in one week

* All lines are muted during the presentation

* Please send in your questions as you think of them via the
“Question Box” in your control panel
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Eric Walk MD, FCAP

« Graduate of Johns Hopkins University and holds a
MD degree from the University of Virginia School
of Medicine.

- Board certified in Anatomic and Clinical Pathology
and is a Fellow of the College of American
Pathologists (CAP). He currently is a member of
the CAP Personalized Healthcare Committee.

 Chief Medical Officer at PathAl in Boston, MA and
head of the medical group, overseeing Medical
Affairs, Regulatory Affairs, and Clinical Affairs. He
has over 20 years of experience in precision
medicine, oncology drug development and IVD
companion diagnostics development.
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Disclaimer

 The CAP does not permit reproduction of any substantial portion of the material in this
Webinar without its written authorization. The CAP hereby authorizes attendees of the
CAP Webinar to use the PDF presentation solely for educational purposes within their
own institutions. The CAP prohibits use of the material in the Webinar — and any
unauthorized use of the CAP’s name or logo — in connection with promotional efforts
by marketers of laboratory equipment, reagents, materials, or services.

« Opinions expressed by the speaker are the speaker’s own and do not necessarily
reflect an endorsement by the CAP of any organizations, equipment, reagents,
materials, or services used by participating laboratories.
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Disclosures

* | am a full-time employee and equity owner of PathAl

| am a shareholder of Roche
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Learning Objectives

1. Awareness of the latest cancer immunotherapy clinical data including
FDA approvals/changes and combination therapy data.

2. Familiarity with current cancer immunotherapy biomarkers such as PD-
L1, MMR/MSI and TMB, as well as emerging biomarkers and technologies
such as the microbiome and machine learning.

3. Awareness of future cancer immunotherapy targets/compounds such as
anti-TIGIT and anti-LAG3 including the latest clinical data and the
predictive biomarkers being explored.

© College of American Pathologists. 3 November 2021 7




Cancer Immunotherapy
A revolution in-progress

Cancer

: : ' +he X W Immunotherapy
New drugs and methods of altering a patient’s own immune cells are helpmgso ; ; . ) ’ : .
even when standard treatments fail. ; ; / \ an d [ ’Le

. Race to Cure Cancer
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The science of using immunotherapy to treat cancer is advancing rapidly, marked by the

National Cancer Institute’s recent disclosure that a metastatic breast-cancer patient is
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“for their discovery of cancer therapy by inhibition
of negative immune regulation”
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Metastatic Melanoma Response to Ipilimumab

Before Ipilimumab After Ipilimumab
04/22/11 08/05/11

http://www.slideshare.net/roblyngold/community-oncology-clinical-debates-advanced-melanoma
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Unique Kinetics of Response in Patients Treated With Ipilimumab

Week 12: Swelling and
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Cancer Immunotherapy Patient: Jeff and His Wife Linda
Diffuse large B-cell lymphoma treated with CAR-T therapy

"a ™S

I

© College of American Pathologists.

Jeff’s Journey

« 2012: dx w/ stage 4 DLBCL
« Tx: R-CHOP

« 2018: recurrence

« Tx: Kymriah CAR-T

« Complete metabolic response

(FDG PET) in 5 days

 No detectable CD19 cells

3 November 2021
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Ipilimumab Long-term Outcome Data in Metastatic Melanoma
Durable overall survival benefit @ 10 years is unprecedented

20% survival
@ 10 years.
Cure?

Overall Survival
(proportion)

— imumas 11111
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Time {munths}
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Ipilimumab 1,861 839 370 264 192 170 120 26 15 B L]
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Cancer Immunotherapy Long-term Outcome Data
Nivolumab + Ipilimumab 6.5-year outcome data in 1L advanced melanoma
Pembrolizumab vs chemo 5-year outcome data in 1L NSCLC

Five-Year Outcomes With Pembrolizumab Versus
Chemotherapy for Metastatic Non-Small-Cell Lung Cancer With
PD-L1 Tumor Proportion Score 2 50%

CheckMate 067 6.5-Yr Follow-up: OS Phase Il KEYNOTE-024
100 Events, HR
Nivo + Ipi Niveo i 90 No. No. (%) {95% CI)
100 : (n =314) (n =316) %0 Pembrolizumab 154 103 (66.9) 0.62
. Median 0S, mo (?5%0} 721(382-NR) 369 (28.2-58.7) 19.9 (16.8-24.6) - Median (95% CI Chemotherapy 151 123(815) (0.48 to 0.81)
Y HR (95% Cl) vs Ipi 0.52 (0.43-0.64) 0.63 (0.52-0.76) - 70 - 26.3 (18.3 1o 40.4) 66% crossover rate chemo -> anti-PD-1
80 = ¥ by HR {95% Cl]\fS Nivo* 0.84 {0.67—1.04] - - 13.4 {9.4 to 18.3:' . . .
— 60 S : : :
= 50 b 42.7% : :
60 S R . ¥ T———. S — e S ——
g a3 ( 24.7% | 35.8%
2 40
404
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204 20 1
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Mo 0 B 12 18 24 30 36 42 48 b4 60 66 72
Time (months)
MNo. at risk:
Pembrolizumab 154 121 106 89 78 73 66 62 54 51 20 0
Chemotherapy 151 108 80 61 48 44 35 33 28 26 13 3 0

Wolchok. ASCO 2021. Abstr 9506
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The Cancer Immunity Cycle
Cytotoxic T-cell killing of cancer cells as the final common pathway

Trafﬂcklng of activated T cells
(Cytotoxm T lymphocytes [CTLs]) to

the tumor microenvironment
Priming and activation
of the T cell response .
Infiltration of CTLs
into tumors
Active T cell Act;ve Tcell

Activation/recruitment
of immune cells M—

Presentation of
tumor antigens to
T cells

Yo ; @ Recognition and
Cancer-cell recognition e g binding of CTLs

and initiation of cell killing to cancer cells

Release of tumor
antigens

Tumor cell

CD8+ cytotoxic T-cell (green) killing a cancer cell (purple/blue)

© College of American Pathologists. 3 November 2021 14
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Regulation of T-cell Activation via ‘Checkpoints’
Balancing activating and inhibitory signals

Activating interactions Inhibitory interactions
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Cancer Immunotherapy Clinical Activity
Broad clinical activity across multiple cancer types

Cancer Type FDA Approval

Melanoma Yes

Lung cancer Yes

Renal cell cancer Yes
Bladder cancer Yes

Head and neck cancer Yes
Hodgkin lymphoma Yes
Non-Hodgkin lymphoma Yes
Merkel cell carcinoma Yes
MSI/TMB-high solid tumors Yes
Triple-negative breast cancer Yes
Hepatocellular carcinoma Yes
Gastric cancer Yes
Colorectal cancer Yes
Cervical cancer Yes
Endometrial cancer Yes

Esophageal cancer Yes (3/23/2021)

© College of American Pathologists.

Walk et. al Arch Pathol Lab Med-Vol 144, June 2020
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Adjuvant Immune Oncology Approvals Bring Survival
Benefits to Earlier Stages of Disease

FDA approves atezolizumab as adjuvant
treatment for non-small cell lung cancer

2y U.S. FOOD & DRUG

Indication Line of Trial result FDA
therapy approval

Tecentriq NSCLC stage lI-llIA  Adjuvant HR=0.66 DFS in PD-L121% 10/15/21 PD-L1
(atezolizumab) (IMpower010 Ph3) (SP263) IHC
Opdivo Urothelial ca Adjuvant HR=0.7 DFS (CheckMate- 8/20/21 None
(nivolumab) resected high-risk 274 Ph3)
KEYTRUDA Triple-negative Neo-adjuvant HR=0.63 EFS 7126/21 None
(pembrolizumab) breast cancer & adjuvant PCR 63% vs. 56%
+CT (KEYNOTE-522 Ph3)
Opdivo Esophageal/GEJ Adjuvant HR=0.69 DFS (CheckMate- 5/20/21
nivolumab cancer, resected
KEYTRUDA Melanoma Adjuvant HR=0.57 RFS (KEYNOTE- 2/15/19 None
(pembrolizumab) 054 Ph3)
Opdivo Melanoma w/LN Adjuvant HR=0.65 RFS (CheckMate-  12/20/17 None
(nivolumab) involvement 238 Ph3)

3 November 2021 17
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Recent IO Accelerated Approval Withdrawals
Based on failure of confirmatory studies

Anti-PD-(L)1 drugs with accelerated US approvals and failed confirmatory trials

MarCh 11, 2021 Drug o Ei:::ﬁally Advanced pnte.ntially
(company) Indication confirmatory Regulatory outcome l:nnfirn'!atnry trials
=J1 U.S. FOOD & DRUG trial(s) e
ADMIMNISTRATION
Urothelial US label narrowed 3 Keynote-676 (BCG combo in
bladder cancer Keynote-361 (1L) Jul 2018 non-muscle invasive bladder
FDA In Brief: FDA Oncologic Drugs Advisory 2 caneen
Committee to Review Status of Six Indications Lver cancer @1) | 2 "'*2%% " None ey asa Bncine At
Keytruda
Granted Accelerated Approval Morck& ) gonorct)  Keymowost -
adenocarcinoma (2L) & 062 (1L, None (neocadjuvant/adjuvant
“We are committed to ensuring the integrity of the accelerated aL Ly siZuateried
approval program, which is designed to bring safe and effective scLe @y Keynote.604  IWithdrawn 1Mar |
. . . . (1L) 2021
drugs to patients with unmet medical needs as quickly as
. I Th ” th FDAt d b I . Urothelial US label narrowed 3
pOSSIb e. e program allows e O approve a rug or DIO Og|C bladder cancer Imvigor-211 (2L) fJul 2018; withdrawn Imvigor-130 final readout
product intended to treat a serious or life-threatening condition based Tecentriq (1 8 Mar 2021
on an outcome that can be measured earlier than survival that (Rochel mpassionszt | US indication | mpassion-132 (note O
. . . TNBC (1L) withdrawn benefit in Impassion-130 not
demonstrates a meaningful advantage over available therapies. ) il statistically testod)
However, when confirmatory trials do not confirm clinical benefit, Checkmate-
. . . Liver cancer (2L) None Checkmate-SDX (adjuvant)
a reevaluation must be performed to determine if the approval onive B 459 (IL)
Should be Withdrawn SCLC (31) Checkmate-331 JWithdrawn 29 Dec o
(2L) & 451 (1L) 2020
o Urothelial Danube (1L, .
https://www.fda.gov/news-events/fda-brief/fda-brief-fda-oncologic-drugs-advisory-committee-review- ';"f'tnz' bladder cancer  tremelimumab ;q(');drawn PR e e e e
status-six-indications-granted-accelerated (Astrazeneca) | o), combo)

. . Source: company information.
© College of American Pathologists.
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PD-L1 Expression and Response Rate to Checkpoint Inhi

Increased response rate vs. unselected patients across multiple cohorts
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FDA-approved PD-L1 Companion Diagnostic Assays
Multiple antibody clones approved across indications

TABLE 1. Summary of US Food and Drug Administration—-Approved PD-L1 Assays and Associated Scoring Algorithms
Assay Dako PD-L1 IHC 28-8 pharmDx  Dako PD-L1 IHC 22C3 Ventana PD-L1 (SP142) Ventana PD-L1 (SP263)
Assay°* pharmDx Assay®? Assay®°? Assay’?
For use with (drug) Nivolumab = ipilimumab Pembrolizumab Atezolizumab Durvalumab
(Bristol Myers Squibb) (Merck) (Roche or Genentech) (AstraZeneca)
Manufacturer Dako? Dako? Ventana® Ventana®
Approved PD-L1 scoring % TC TPS,© CPS¢ % IC, % TC, or % IC® % TC or % IC'
algorithm(s)
Approval status and Companion Companion Companion Complementary’
cutoffs 1L NSCLC: > 1%# 1L or 2L NSCLC: 1L UC": > 5% IC 2L UC: > 25% TC or
Complementary TPS > 1% ILTNBC: > 1% IC ICP > 1% and
2L NSQ NSCLC: > 1%, I UC: CPS > 10 1L NSCLC: > 50% TC IC+ > 25%
> 5%, > 10% 3L+ gastric or GEJ: or > 10% IC or ICP =1% and
2L SCCHN: > 1% GBS =1 Complementary IC+ = 100%
2LUC: > 1% 2L+ CC:CPS > 1 2L NSCLC: > 50% TC
21 ESCE: CPS > 10 or > 10% IC
1L SCCHN: CPS > 1
1L TNBC: CPS > 10

Prince et al. Analytical Concordance of PD-L1 Assays Utilizing Antibodies From FDA-Approved Diagnostics in Advanced Cancers: A Systematic

Literature Review. JCO Precis Oncol 5:953-973.
© College of American Pathologists. 3 November 2021 20




PD-L1 Immunohistochemistry (IHC)
Expression on both tumor and immune cells

Number of PD-L1-stained tumour cells
TPS (%) = . %x 100% (for 22C3 or SP263)
Total number of viable tumour cells

Number of PD-L1-stained tumour cells
TC (%) = . ned tumou % 100% (for SP142)
Total number of viable tumour cells

Area of tumour infiltrated by

PD-L1-stained immune cells
1C (%) = % 100% (for SP142)
Total tumour area

Number of PD-L1-stained cells
(tumour cells, lymphocytes and macrophages)

CPS = : x 100 (for 22C3)
Total number of viable tumour cells

TPS: Tumor Proportion Score, TC: Tumor Cells, IC: tumor-infiltrating Immune Cells; CPS: Combined Positive Score

Doroshow et al. Nature Reviews Clinical Oncology 2021 3 November 2021 21



Clinical Use of PD-L1 IHC Assays Has Become Very Complex

40 different disease indications with various clone, scoring system, and cut-off combinations

Frank Zuehl, MD
franklin.zuehl@aah.org

Last Updated Sept 2021

PD-L1 (Immune Checkpoint Inhibitors) Ordering Guide

ACL Laboratories / Great Lakes Pathologists

rug and Tumor Types amfresy | SCOMing system Cut Off Values Test Type Treatment Settings Studies
Pembroluzimab (KEYTRUDA) - PD-1 inhibitor
Mon-Small Cell Lu ng Ca ncer [MACLC) 22C3 TPS =>1% = ExErr-_lssiun;_ =50% = HiEh E:-:Eressinn * Com pa_niun Multiple * NO SCORE NEEDED WITH CARBOPLATIN OR PEMETREXED & PLATINUM - KEYMOTE-021 & 407 KEYNOTE-010, 024, 042, 048, 189
Esophageal Sguamous Cell Carcinoma 22C3 CPS =10 = Expression * Companion Recurrent, locally advanced or metastatic * NO SCORE NEEDED IF WITH PLATINUM OR FU KEYNOTE-181
Breast Carcinoma [Triple Negative) 22¢3 CPS >10 = Expression Companion Locally recurrent, unresectable or metastatic TNEC KEYNOTE-355
Gastric or GE) Carcinomas 22C3 CPS =1 = Expression * Companion Recurrent, locally advanced or metastatic * NO SCORE MEEDED FOR GEI IF WITH PLATINUKM OR FU KEYNOTE-059, 590 (181 with 5CC)
Cervical cancer (3CC or adenocarcinoma) 22C3 CPS =1 = Expression Companion Recurrent or metastatic with disease prosression on or after chemotherapy KEYNOTE-158
Head and Meck Squamous Cell Carcinoma 22C3 CPS =1 = Expression Companicn Unresectable mets * MO SCORE NEEDED WITH PLATIMUM & FU OR PROGRESSION WITH PLATINUM KEYNOTE-(20, OB
Any M3I/MMR deficient tumors MMR [IHC} | Intact / Def Deficient MMR or MSI-H NJA Tumeor progression following Rx with no satisfactory alternative treatment options KEYNOTE-012, 016, D2E, 158, 164
Tumor Mutation Burden-High Foundationl TME =10 mut/Mb Companion Adult and pediatric unresectable or metastatic turmors TMB-H KEYNOTE-158

Melanoma
Small Cell Lung Cancer

Hepatocellular Carcimoma

Testing Mot Indicated - status not predictive of response or not studied in studies

| Primary Mediastinal Large B-Cell Lymphoma Testing Not Indicated - scoring not evaluated in studies [most of these tumors express) Refractory disease KEYNOTE-013 and 170
Urothelial Carcinoma [including NMIBC) Locally advanced / mets not eligible for Platinum or tumor progression / MMIBC with no oystectomy KEYNOTE-052, 361, and 045
Hodgkin Lymphoma [Classical type) Refractory disease KEYNOTE-087
Endometrial Carcinoma {Not M3I-H/d MMR] With Lenvatinib if progression following systemic therapy & not candidates for surgery or BT KEYNOTE-146

Unresectable or metastatic; adjuvant use if positive nodas

KEYNOTE-D01, 002, 006, 054

Tumor progression after 2 lines of therapy

KEYNOTE-02E and 158

Praviously treated with Sorafenib [KeyMote 240 showed not effective)

KEYNOTE-224 and 240

Cemiplimab-rwlic [LIBTAYO] - PD-1 inhibitar

Avelumab [BAVENCIO] - PD-L1 inhibitor

Renal Cell Carcinoma

5P263

[ TPrs ]

>1% = Expression

| Complementary

First-line therapy with axitinib with advanced RCC

JAVELIN Renal 201

Urothelial Carcinoma

Testing Mot Indicated - status not predictive of response or not studied in studies

First-line maintenance therapy with advancad disaase that has not progressed on platinum-basad

JAVELIN Bladder 100

Merkel Cell Carcinoma Metastatic JAVELIN Merkel 200
Ipilimumab [YERVOY] - cTLA-4 inhibitor

Mesothelioma 23-8 | TPS | =1% = Expression | Complementary |Untreated, unresactable, treat with Yervoy Chedkhate-743
Melanoma, RCC, Colorectal, MSCLC, and HCC Testing Mot Indicated - status not predictive of response Combination therapy with Opdivo See Opdiva

Courtesy Dr.

Merkel Cell Carcinoma Recurrent, locally advanced or metastatic with no prior systemic Rx KEYNOTE-017
Renzl Cell Carcinoma Combination with axitinib, for_first-line treatment with advanced RCC KEYNOTE-426 F ran k Zu e h I
Cutaneous SCC Recurrent or metastatic that is unresectable or not curable with radiation KEYNOTE-629

— St. Luke’s

Non-small Call Lung Cancer (MSCLC) 22C3 | TPS | >E0% = Expression [ Companion First-line locally advanced or metastatic; Only patients with TPS = 50% were eligible EMPOWER-Lungz 1
Cutaneous SCC & BCC Testing Mot Indicated SCC = Locally advanced or mets  BCC = locally advanced or mets after hedzehog inh or cannot take EMPOWER-CSCC1 & BOCL H 't I
Atezolizumab [TECENTRIQ] - PO-L1 inhibitor 0sS pl d )
Mon-small Cell Lung Cancer (NSCLC) 5p142 TC & IC >50% Tumor cells {TC) or »10% Immune Cells {IC) * Companion First-line mets * N SCORE MEEDED IF WITH BEVA, PACL, CARBO OR PROGRESSION AFTER PLATINURM Mpower 110, 150, POPLAR, DAK .
Urgthelial Carcinoma 5p142 IC >5% tumor-infiltrating immune cells {IC) * Companion | Locally advanced or metastatic * MO SCORE NEEDED IF NOT ELIGIELE FOR PLATINUM Mizoriso M | |Wa u kee )
Small Cell Lung Cancer Extensive SCLC - use with Carbo/Etop Mpower 133
Hepatocellular carcinoma Testing Mot Indicated - status not predictive of response or not studied in studies Unresectable or metastatic HCC with no prior systemic therapy - combo with Bevacizumab rbravelso WI
Melanoma BRAF VGO0 mutation unresectable or metastatic - combo with Cobimetinib and Vemurafenib Mspirels0

- inhibitor
Mon-small Cell Luns Cancer I:NSEI_C] 28-8 TPS =1% = Expression . Companion First-line in mets with YERVOY * MO SCORE NEEDED WITH YERVOY & PLAT OR PROGRESS AFTER PLAT ChecdkMate-227
Colorectal Adenocarcinoma MMR(IHC} | Intact/ Def Deficient MMR or MSI-H N/A With or without Yervoy ChadkiMate-142
Esophageal SCC Unresectable, recurrent, or metastatic after fluoropyrimidine- and platinum ChediMate-577
Gastric, GEJ and Esophageal Adenocarcinoma Advanced or metastatic - treat along with chemotherapy (fluorpyrimidine and platinum-based) CheddMate-649
Mesothelioma [ Unireated, unresectable, treat with Yervoy Cheddiate-743
Renal Cell Carcinoma Advanced or unresectable, with Yervoy or Cabozantinib or received anti-aniogenic ChedkMate-214, 9Er
Urothelial Carcinoma Testing Mot Indicated - status not predictive of response or not studied in studies High risk of recurrence after resction regardless of necady, nodal involvement or PD-L1 score Cheddhate-032 and 275
Head and Meck Sguamous Cell Carcinoma Recurrent or metastatic with prosrassion and platinurm Chadoviate-141
Melanoma Unresectable or metastatic; adjuvant use if positive nodes; with | pilimumab [ YERVOY) Chedkhate-0671, 067 and 2338
Hepatocellular Carcimoma Pravigusly treated with Sorafenib, as single agent or with Yerwoy Cheddhate-040
Hodgkin Lymphoma [Classic type) Refractory disease ChedMate-039 and 205
HNon-Small Cell Lung Cancer (NSCLC) 5P263 | TC =>1% = Expression | Complementary |unresectable stage 11 after CAT, adjuvant (respond better if TC 21%) PACIFIC
Small cell lung cancer Testing Mot Indicated - status not predictive of response or not studied in studies With etoposide or carbo,/cis CASPIAN

- inhibitor

Solid Tumors and Endometrial Carcinoma | wMR(IHC) | Intact / Def | Deficient MMR by Roche IHC stains) | Companion |Recurrent or advanced diseass GARMET

3 November 2021 22

Testing Mot Indicated = No jgood out offs or smriwﬁ system simce trimls didn't measure PO-LL in thass tumors, didn't ndomized based on resuls or mizy neot heve found the scores to be oredicive of response; may
still test to halp assecs rasponse if requested

Reazons listed for not stud]iws score - often expecied scank sumplinE duse fo Fﬂmhppf kype, low PO-L1 ﬂpmssion ion this tumsar cell type. or onor studies showed ro response
based on soore fex - Impower 133]




PD-L1 IHC Clone Analytic Comparisons

Journal of

Thoracic
Oncology

ORIGINAL ARTICLE TRANSLATIONAL ONCOLOGY | VOLUME 13, ISSUE 9, P1302-1311, SEPTEMBER 01, 2018

PD-L1 Immunohistochemistry Comparability Study in Real-Life
Clinical Samples: Results of Blueprint Phase 2 Project

Ming Sound Tsao, MD = Keith M. Kerr, MD = Mark Kockx, MD, PhD
Yasushi Yatabe, MD, PhD = Fred R. Hirsch, MD, PhD

... Melania Pintilie, MSc

2 Show all authors

Published: May 22, 2018 * DOI: https://doi.org/10.1016/).jtho.2018.05.013

* 81 lung cancer specimens
 5PD-L1 assays: 22C3, 28-8, SP142, SP263, 73-10

* Highly comparable staining by the 22C3, 28-8 and
SP263 assays

« Less sensitivity with the SP142 assay

* Higher sensitivity with the 73-10 assay to detect
PD-L1 expression on TCs.

© College of American Pathologists.

Research
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Collaborativi rch to cure cancer

JAMA Oncology | Original Investigation

A Prospective, Multi-institutional, Pathologist-Based
Assessment of 4 Immunohistochemistry Assays
for PD-L1Expression in Non-Small Cell Lung Cancer

David L. Rimm, MD, PhD; Gang Han, PhD; Janis M. Taube, MD; Eunhee S. Yi, MD; Julia A. Bridge, MD; Douglas B. Flieder, MD; Robert Homer, MD, PhD;
William W. West, MD; Hong Wu, MD; Anja C. Roden, MD; Junya Fujimoto, MD; Hui Yu, MD; Robert Anders, MD; Ashley Kowalewski, MS;
Christopher Rivard, PhD; Jamaal Rehman, MD; Cory Batenchuk, PhD; Virginia Burns, PhD; Fred R. Hirsch, MD, PhD; Ignacio I. Wistuba, MD, PhD

JAMA Oncology August 2017 Volume 3, Number 8

« 90 archival NSCLC samples
4 PD-L1 assays: 22C3, 28-8, SP142, E1L3N

« Scores from the 28-8 and E1L3N were not significantly
different but that the 22¢3 test showed a slight but
statistically significant reduction in labeling of PD-L1
expression in tumor cells.

« SP142 antibody is an outlier that detected significantly

less PD-L1 expression in tumor cells and immune cells.
3 November 2021 23




PD-L1 IHC Clone Analytic Comparisons
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Collaborative research to cure cancer

JAMA Oncology | Original Investigation

ORIGINAL ARTICLE TRANSLATIONAL ONCOLOGY | VOLUME 13, ISSUE 9, P1302-1311, SEPTEMBER 01, 2018 A Prospectlve Multl_instltutional Pat hologist-Based
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PD-L1 IHC Scoring Reproducibility
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Comparison of PD-L1 Clones with Clinical Endpoints

st Mungress
Performance of PD-L1 immunohistochemistry

assays in unresectable locally advanced or
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post hoc analysis of IMpassion130
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IMpassion130: Phase lll accelerated
approval study of atezolizumab + nab-
paclitaxel vs. placebo + nab-paclitaxel in
mMTNBC .

Exploratory post hoc sub-study: SP142,
22C3 and SP263 PD-L1 IHC assays were
evaluated for PD-L1 prevalence, analytical
concordance and estimates of clinical
activity.

The US indication for atezolizumab was
subsequently withdrawn based on
IMpassion 131 study results.
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PD-L1 IHC Assays: Prevalence and Analytical Concordance

PD-L1+ SP142 (IC 1%) SP142 (IC 1%)
oo prevalence and 22C3 (CPS 1) and SP263 (IC 1%)
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¢ 290% OPA, PPA and NPA required for analytical concordance. Rugo et al. ESMO 2019.



Clinical outcomes in PD-L1+ populations
per SP142 (IC 1%), 22C3 (CPS 1) and SP263 (IC 1%)
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HR adjusted for prior taxanes, presence of liver metastases, age and ECOG PS. RUgO et al. ESMO 2019.
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Clinical Outcomes Defined by SP142 (IC 1%) and 22C3 (CPS 1)
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Clinical Outcomes Defined by SP142 (IC 1%) and SP263 (IC 1%)
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Rugo et al. ESMO 2019.

DoubteCpositivemSR4142:1020%%, SP263 IC 2 1%; single positive: SP142 IC < 1%, SP263 IC 2 1%; double negative: SP142 IC < 1%, SP263 IC < 1%.
HR adjusted for prior taxanes, presence of liver metastases, age and ECOG PS.




PD-L1 IHC Clones: Analytic vs. Clinical Comparisons

* |In the post hoc exploratory biomarker sub-study of the IMpassion130 trial:
o The analytical concordance of SP142, 22C3 and SP263 were subpar (< 90%).

o The assays are not equivalent with overall percentage agreements (OPA) of 64% (22C3 vs. SP142) and 69%
(SP263 vs. SP142).

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

= This data represents a post hoc exploratory analysis of a single trial with a
single therapy and indication combination.

= While analytic clone comparison data is useful, more clinical comparison data
is needed to enable optimal decision making for patients.

© College of American Pathologists. 3 November 2021 31
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Intratumoral Heterogeneity of PD-L1 Expression in NSCLC
48% PD-L1 discordance between biopsy and resection

Surgical Resection Matched Biopsy
Specimen Specimen
mTC3/1C3

100% -

90% m TC2/IC2 B
m TC1/ICH :

m TCO/1CO

80%

70% +

60% +

50%

40% +

30% +

20%

Distribution of PD-L1 expressing groups (%)

10% ~

0% .
Biopsy Surgical

specimens specimens

Figure 1. Distribution (%) of 160 NSCLC patients included in the study
according to the expression of PD-L1 in tumor cells (TC) and immune cells
(IC) in either surgical specimens or matched biopsy specimens.

In all cases, the biopsy specimens underestimated the PD-L1 status observed

on the whole tissue sample. The discrepancies were mainly related to the lack

© Gollege of America of a PD-L1-positive IC component in matched biopsies. S November 2021 13
lllie et al. Annals of Oncology 2015




PD-L1 Expression in NSCLC: Heterogeneity by Pathologic Types,
Tissue Sampling and Metastasis

Block B

* 1,002 NSCLC samples stained with PD-L1
22C3 and scored w/TPS

 Discordance

R e o el
Low PD-L1
(TPS 10%)

o Biopsy vs. resection: 31.4% (11/35)

o Primary tumor vs. LN mets: 28.6% (14/49)

o Cell blocks vs. biopsy: 11.1% (6/54)

o Different FFPE blocks from same case: 35.8% (19/53)

: S S LD A e '%f
Low PD-L1 expression High PD-L1 expression
(TPS 409%) (TPS 55%)

Discordant PD-L1 expression
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Biopsy vs. Resection Biopsy vs. Cell block

Differant
histologic pattern
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Shen et al. Thorac Dis 2021:13(7):4360-4370




Digital Quantification of PD-L1 Expression

Abstract 2017: Association of digital and manual quantification of tumor PD-L1 expression
with outcomes in nivolumab-treated patients

Chunzhe Duan, Michael Montalto, George Lee, Dimple Pandya, Daniel Cohen, Han Chang, Hao Tang, Nishant Agrawal, Hunter Elliott, Benjamin Glass, llan Wapinski,
Robin Edwards, Andrew H. Beck, and Vipul Baxi

DOI: 10.1158/1538-7445.AM2020-2017 Published August 2020 M Check for updates
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Duan et al., Association of digital and manual quantification of tumor PD-L1 expression with outcomes in nivolumab-treated patients. Poster presented at AACR 2020



Cancer Immunotherapy Challenges
Why do only ~20% of patients benefit?
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Schadendorf et al. JCO 2015

No benefit
in 80% of
patients
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Tumor and Host Factors Favoring Immune Responsiveness
Cancer Immunogram - Schumacher et al.
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Blank, Haanen, Ribas, Schumacher — Science 2016.



Tumor and Host Factors Favoring Immune Responsiveness
Cancer Immunogram - Schumacher et al.
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General Immune Status & Infiltration
Understanding the root causes of immune oases vs deserts

Inflamed Non-inflamed
[

Pre-existing immunity Excluded infiltrate Immunologically ignorant
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Respond favorably to Convert to inflamed phenotype with combinations
checkpoint inhibition 3 November 2021 41
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Hegde, et a