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Webinar Agenda

1:00-1:05 p.m. ET Overview: Welcome and Introductions
1:05-1:40 p.m. ET Presentation
1:40-1:55 p.m. ET Question and Answer Session

1:55-2:00 p.m. ET Closing Remarks
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Computer Mobile Phone
File View Help @&~ _O8x 10:30 AM

‘p Webcam

Webcam Not Detected Webcams v

Questions

v Audio |

Q: Has the webinar started?
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Tanja de Gruijl, PhD

* Department of Medical Oncology, Amsterdam University
medical centers, VUmc — Cancer Center Amsterdam,
Amsterdam, The Netherlands

* Heads the Immunotherapy and Immune monitoring Lab at
the Cancer Center for the VU University medical center

* Professor of Translational Tumour Immunology
* Primary research: in vivo targeting and modulation of

dendritic cells in tumour-draining lymph nodes and the
tumour microenvironment
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Learning objectives

Upon completion of this webinar, participants will be able to:

* Describe the latest advances in biomarkers for immune checkpoint
inhibitor therapy.

* Explain the impact of adverse event management on cancer
outcomes with immune checkpoint inhibitor treatments.

* Summarize emerging therapeutic approaches to increase the efficacy
of cancer immunotherapy.
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Outline

* Lung cancer clinical trials

* Novel agents and settings

* Biomarker studies

* Adverse event management
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Outline

* Lung cancer clinical trials
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Ezra Cohen, MD, FRCPSC, FASCO

* Chief, Division of Hematology-Oncology

* Associate Director, Translational Science, Moores Cancer Center
* Professor of Medicine

£

* Specialty: Head & Neck Cancers, Immunotherapy
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Nivolumab plus low-dose ipilimumab as first-line
treatment of advanced NSCLC: Overall survival analysis
of checkmate 817

Fabrice Barlesi,! Clarisse Audigier-Valette,? Enriqueta Felig,3 Tudor-Eliade Ciuleanu,* Kevin Jao, Erika Rijavec,®
Laszlo Urbanf Jean-Sébastien Aucoin, Cristina Zannori,” Karim Vermaelen,19 Osvaldo Arén Frontera,!! Neal
Ready,'? Alessandra Curioni Fontecedro,!® Helena Linardou,** Elena Poddubskaya,> Jirgen R. Fischer,!® Rathi

Pillai,!” Sunney Li,*® Angelic Acevedo,® Luis Paz-Aresid

1Aix-Marseille Université; CNRS, INSERM, CRCM; Assistance Publique-Hopitaux de Marseille (APHM), Marseille, France; 2Hopital Sainte-Musse,Toulon,
France; 3Vall d’Hebron University Hospital, Barcelona, Spain; “The Oncology Institute lon Chiricuta and Universit?/ of Medicine and Pharmacy luliu
Hatieganu, Cluj-Napoca, Romania; °Hopital du Sacré-Coeur de Montréal, Montreal, QC, Canada; ®Ospedale Policlinico San Martino, Genova, Italy;
’Matrahaza University and Teaching Hospital, Matrahaza, Hungary; 8Centre Intégré Universitaire de Santé et de Services Sociaux de la Mauricie-et-du-
Centre-du-Québec, Trois-Rivieres, QC, Canada; °Azienda Osg)edaliera Santa Maria di Terni, Terni, ItaIY' 0Ghent University Hospital, Ghent, Belgium;
1Centro Internacional de Estudios Clinicos, Santiago, Chile; 12Duke Cancer Center, Durham, NC, USA; -{‘University Hospital Zurich, Zurich, Switzerland;
14Oncology Unit, Metropolitan Hospital, Athens, Greece; >VitaMed LLC, Moscow, Russian Federation; 16Léwenstein Clinic gGmbH, Lowenstein,
Germany; Winship Cancer Institute, Emory University, Atlantg, GAB, USI\A/I; 1(;3B|('jis'cSoI—Myers Squibb, Princeton, NJ, USA; *Hospital Universitario 12 de
ctubre, Madrid, Spain
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Methods

Cohort A (n = 391)

Key eligibility criteria * ECOG PS 0-1 Nivolumab I
Treat until disease
= No prior system_m_: ’Fherapy * ECOGPS 2or ..+ unacceptable toxicity for
* No known sensitizing EGFR| . ECOG PS 0-1 and one of the following: Ipilimumab up to 2 years
or ALK alterations asymptomatic untreated brain metastases, 1 mg/kg IV QW

hepatic? or renal® impairment, HIV+d

Primary endpoints: Safety in Cohort A | Secondary endpoints: Efficacy (including OS) in Cohort A
Exploratory endpoints: Efficacy by PD-L1 and TMB in Cohort A; safety and efficacy (including OS) in Cohort A1
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Results - Safety

25
Grade Grade
2 - Cohort A 1_.
: Al treated (n = 391) 7

Cohort A1 [
All treated (n =198) .

-
o
L

A

Wt g’/

H:

Patients with an event (%)
o

) Diarrhea Rash Pruritus Fatigue Hypo- Asthenia Nausea Increased Hyper- Increased
thyroidism lipase thyroidism amylase

aPatients in Cohort A had ECOG PS 0-1; Median (95% CI) treatment duration: 4.0 (3.7-4.9) months NIVO; 3.0 (2.8-4.1) months Pl ®Patients in Cohort A1 had ECOG PS 2, or ECOG PS 0-1

and comorbidities; Median (95% CI) treatment duration: 2.8 (2.3-3.8) months NIVO; 2.3 (1.4-2 8) months IPI; “Includes treatment-related AEs = 5% in both cohorts; Database lock: June 28,
2019
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Results — Overall survival

100 Median OS, mo (95% CI)
All treated B 17.0(14.7-224)
80
< 60 12-mo OS = 60% |
9 | |
© 40- -
 18-mo OS = 49%
20- | |
D I | 1 =I| I f= I I I 1
0 3 6 9 12 15 18 21 24 27 30
Time (months)
391 332 304 260 225 202 184 173 95 18 O

1

00~

Median OS, mo (95% CI)
B 21.4(14.8-NR)
B 15.3(12.5-18.7)

PD-L1z1%
PD-L1<1%

12-mo OS = 61% |
12-mo OS = 58%|

§1s-mo 0S = 53%
118-mo OS = 44%
i

—_ e, ———————————

176
181

aPatients in Cohort A had ECOG PS5 0—1; Minimum follow-up: 21.0 months; Database lock: June 28, 2019.

|
15

3 6 9 12 18 21 24 27 30
Time (months)

148 134 119 103 96 89 83 43 11 0

152 139 114 100 86 75 71 43 4 0
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Results — Overall survival

100+ Median OS, mo (95% Cl)
All treated [  9.9(7.0-13.7)
80 - ECOG PS 2 9.0 (5.5-12.9)
AOSP 12.9(8.1-NR)
60+
=
3
40 12-mo OS = 47%
20+
D I 1 | 1 1 I 1

1
0 3 6 9 12 15

I
18 21

Time (months)

198 146 116 103 89 74

39 14 1 0

100~

80-

Median OS, mo (95% ClI)
PD-L1z21% [ | 6.9(3.6-12.8)
PD-L1<1% [ | 10.5(7.0-15.6)

12-mo 0S = 41%
12-mo OS = 48%

76
95

| |
15 18 21

3 6 9 12 24 27 30
Time (months)

50 40 35 31 25 16 6 1 0 0

73 58 B2 43 3B 18 5 0 0 0

+ The 12 month OS rates were 33% (PD-L1 2 1%; n = 52) and 49% (PD-L1 < 1%; n = 67) in patients with ECOG PS 2; 58%
(PD-L1 = 1%; n = 24) and 45% (PD-L1 < 1%; n = 28) among AOSP
aPatients in Cohort A1 had ECOG PS 2, or ECOG PS 0—1 and comorbidities; Minimum follow-up: 141 months; Database lock: June 28, 2019.
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Nivolumab (NIVO) + platinum-doublet chemotherapy
(chemo) vs chemo as first-line (1L) treatment (tx) for
advanced non-small cell lung cancer (aNSCLC):
CheckMate 227 Part 2 final analysis

Luis Paz-Ares,! Tudor E. Ciuleanu,? Xinmin Yu,? Pamela Salman,* Adam Pluzanski,” Adnan Nagrial,® Libor Havel,’
Ruben Kowalyszyn,® Clarisse Audigier-Valette,’ Yi-Long Wu,® Hossein Borghaei,! Matthew D. Hellmann,!? Julie
Brahmer,!3 Martin Reck,'* Suresh Ramalingam,!> Li Zhang,® Faith E. Nathan,!’ Kenneth J. O’Byrne®®

1University Hospital 12 De Octubre and Universidad Complutense & CiberOnc, Madrid, Spain; 2Prof. Dr. lon Chiricuta Institute of Oncology and UMF
luliu Hatieganu, Cluj-napoca, Romania; 3Zhejiang Cancer Hospital, Zhejiang, China; *Fundacion Arturo Lopez Perez, Santigo de Chile, Chile;

>Klinika Nowotworow Pluca i Klatki Piersiowej, Warszawa, Poland; ®Blacktown Hospital, Blacktown, NSW, Australia; “Charles University, Thomayer

Hospital, Prague, Czech Repubilic; 8Clinica Viedma S.A., Rio Negro, Argentina; °Hopital Sainte Musse, Toulon, France; 1°Guangdong General Hospital,
Guangzhou, Guangdong, China; *Fox Chase Cancer Center, Philadelphia, PA, USA; 12Memorial Sloan-Kettering Cancer Center, New York, NY, USA;

13Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD, USA; **Lung Clinic Grosshansdorf, German Center for Lung Research,
Grosshansdorf, Germany; 1*Winship Cancer Institute, Emory University, Atlanta, GA, USA; 16Sun Yat-Sen University Cancer Center, Guangzhou,
Guangdong, China; /Bristol-Myers Squibb, Princeton, NJ, USA; 18Princess Alexandra Hospital, Brisbane, Woolloongabba, QLD, Australia
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Methods

Key Eligibility Criteria Nivolumab 360 mg Q3W +
+ Stage IV or recurrent NSCLC histology-based chemotherapy® Q3W
« No sensitizing EGFR mutations or (s4 Cyg;‘;s)d Treatment until disease
N n =
known ALK alterations progression,
+ ECOG PS 0-1 unacceptable toxicity,
« No prior systemic therapy or for 2 years for
Histology-based chemotherapyc Q3W nivolumab
Stratified by (€4 cycles)d

PD-L1°(< 1% vs 2 1%), n=2378
sex, and histology (SQ vs non-SQ)

4 . . N
Primary endpoint: Secondary endpoints: Exploratory endpoint:

« 0Sinnon-SQ NSCLC » OSin all randomized patients (hierarchically tested) - Safety and tolerability
»+ PFS (non-SQ and all randomized patients)

*+ ORR (non-SQ and all randomized patients)
*» 0OS, PFS, and ORR in PD-L1 selected populations

Database lock: July 2, 2019; minimum follow-up for primary endpoint: 19.5 months.

INCT02477826; "Determined by the PD-L1 IHC 28-8 pharmDx assay (Dako); “Non-SQ: pemetrexed + cisplatin or carboplatin; $Q: paclitaxel + carboplatin; After 4 cycles patients with non-SQ
NSCLC could receive optional pemetrexed maintenance.
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Results — Overall survival

NIVO + chemo Chemo
100 (n=270) (n=273)
Median OS, mo 18.8 156
95% CI 15.7-23.2 13.0-18.4
80 HR 0.86
95.62% Cl? 0.69-1.08
P =0.1859
= 60 - ! 51%
@ | - NIVO + chemo
40 : ! - e Chemo
20 :
i I
0 I I I | I I I I I |
0 3 6 9 12 15 18 21 24 27 30
No. at risk Months
NIVO + chemo 270 248 232 202 181 160 137 120 51 5 0
Chemo 273 244 213 184 157 133 117 98 41 3 0

Minimum follow-up for primary endpoint: 19.5 months.

Events occurred in 57.8% of NIVO + chemo patients and 60.1% of chemo patients.

285% Cl, 0.69-1.07.
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Results — PFS and DOR

PFS per BICR DOR per BICR
NIVO + chemo Chemo NIVO + chemo Chemo
100 B (n=270) (n=273) 100 (n=130) (n=80)
Median PFS, mo 8.7 58 Median DOR, mo 111 86
. 95% Cl 7.2-10.0 5269 95% Cl 9.6-15.3 56-10.8
80 - . HR 0.67 80
e 95% ClI 0.55-0.82
3? 60 -
o B¢ NIVO + chemo
o 40 - : Skt
I
! l
- P .
20 - 1 LER] I1 T 1 T
: 199, : Chemo
0 | |
0 : 130/270 80273 . |
| | | | | | |
0 3 6 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24
No. at risk Months No. at risk Months
NIVO +
chemo 270 214 159 117 93 71 53 35 4 0 130 121 86 70 49 38 30 6 0
Chemo 273 176 106 69 49 33 22 13 1 0 80 63 42 32 18 11 6 2 0

Minimum follow-up: 18.4 months.
WWith NIVO + chemo, CR rate was 3.7%, PR rate was 44 .4%; with chemo, CR rate was 1.8%, PR rate was 27.5%.
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First-line durvalumab plus platinum-etoposide in
extensive-stage (ES)-SCLC: safety, pharmacokinetics
(PK) and immunogenicity in CASPIAN

Mustafa Ozgiiroglu,® Jonathan W Goldman,? Niels Reinmuth,? Yuanbin Chen,* Mikhail Dvorkin,> Dmytro Trukhin,®

Galina Statsenko,” Katsuyuki Hotta,® Jun Ho Ji,° Maximilian J Hochmair,!° Oleksandr Voitko,*! Libor Havel,'? Artem

Poltoratskiy,3 Gyorgy Losonczy,** Francesco Verderame,!> Maggie Thomas,'® Yanan Zheng,'’ Andrew Lloyd,® Haiyi
Jiang,'® Luis Paz-Ares'®

Istanbul University—Cerrahpasa, Cerrahpasa School of Medicine, Istanbul, Turkey; ?David Geffen School of Medicine at UCLA, Los Angeles, CA, USA;
3Asklepios Lung Clinic, Munich-Gauting, Germany; “Cancer & Hematology Centers of Western Michigan, Grand Rapids, MI, USA; °BHI of Omsk Region
Clinical Oncology Dispensary, Omsk, Russian Federation; ®Odessa National Medical University, Odessa, Ukraine; “Omsk Regional Cancer Center, Omsk,

Russian Federation; 80kayama University Hospital, Okayama, Japan; °Samsung Changwon Hospital, Sungkyunkwan University School of Medicine,
Changwon, South Korea; 19Karl Landsteiner Institute of Lung Research and Pulmonary Oncology, Krankenhaus Nord, Vienna, Austria; 1Kyiv City Clinical
Oncological Centre, Kiev, Ukraine; 12Thomayer Hospital, First Faculty of Medicine, Charles University, Prague, Czech Republic; 13Petrov Research Institute
of Oncology, St Petersburg, Russian Federation; *Semmelweis University, Budapest, Hungary; >’AO Ospedali Riuniti PO Vincenzo Cervello, Palermo, Italy;
16AstraZeneca, Gaithersburg, MD, USA; 1/AstraZeneca, Mountain View, CA, USA; 18/AstraZeneca, Alderley Park, UK; °Department of Medical Oncology,
Hospital Universitario 12 de Octubre, Madrid, Spain
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Methods

« Treatment-naive Durvalumab + EP* Durvalumab
ES-SCLC Durvalumab 1500 mg + EP q3w 1500 mg q4w
for up to 4 cycles until disease progression Primary endpoint
« WHOPSOor1
« 0S
» Asymptomatic or treated 1:1:1
and stable brain EP* . Seconda docint
_ T ry endpoints
metastases permited g3w for up to 6 cycles’ Optional PCI . PFS ORR
+ Life expectancy Stratiied by : -
>12 weeks planned + Safely & tolerabilty
» Measurable diseaseper ~Plainum agent * Pharmacokinetcs
RECIST v1.1 (carboplatin vs > * Immunogenicity
cisplatin)

N=805 (randomised)

Following pre-planned interim analysis by the IDMC,
the durvalumab + tremelimumab + EP arm remains sponsor-blind and continues to final analysis

*EP consists of etoposide 80100 mg/m? with efher carboplain AUC 5-6 or cisplain 75-80 mg/m?; "Palents could receive an addisonal 2 cydes of EP

(upfo 6 cycles tndal) and PCI af the invesigaior's discrelon; *Padenis received an addisonal dose of tremelimumab post-EP

AUC, area underthe curve, ES-SCLC, exiensive-siage small-cell lung cancer; EF, plafinum-sioposide; IDMC, Independent Data Moniioring Commiize; ORR, objecive response raie; OS5, overall survival, PC|, prophyiacic
cranialirradiafon; PF3, progression-free survival, PS5, periormance status; gdw, every 3 weeks; gdw, everyd weeks; RECISTv1.1, Response Evauaton Crieriain Solid Tumaors, version 1.1; WHO, World Health Crganizagon
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Results: Overall survival

Durvalumab + EP EP
10 Events, n/N (%) 155/268 (57 8) 181/269 (67.3)
' mOS, months (95% C)  13.0(115-148) 10.3(9.3-112)
084 HR (95% CI) 0.73(0.59-091)
% ' p-value 0.0047
‘S 06- * Median duration of follow-up: 14.2 months (range 0.1-23.1)
=
g 044 . 339%
. 1 30.8% .
[]U 1 1 1 : 1 : 1 1
0 3 b 9 12 15 18 21 24
| Time from randomisation (months)
No. at risk
Durvalumab + EP 268 244 214 177 116 57 25 5 0
EP 269 242 209 153 82 44 17 1 0

HR, hazard ratio; mOS, median overall survival
Paz-Ares L, et al. Lancet 2019;394:1929-39
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Results: Safety

Durvalumab + EP EP - all cycles EP - cycles 1-4

(n=265) (n=266) only (n=266)
Any grade all-cause AEs, n (%) 260 (98) 298 (97) 252 (95)
Grade 3 or 4 163 (62) 166 (62) 154 (58)
Serious AEs 82 (31) 96 (36) 80 (30)
AEs leading to discontinuation® 25 (9) 25 (9) 21 (8)
AEs leading to death 13 (5) 15 (6) 10 (4)
Treatment-related deathsT 5(2) 2 (1) 0

‘Includes patients who permanently discontinued at least one study drug
TAEs assessed by the investigator as possibly related to any study treatment. Causes of death were cardiac arrest, dehydration, hepatotoxicity, pancytopenia,
and sepsis (one patient each) inthe durvalumab + EP arm; pancytopenia and thrombocytopenia’haemorthage (one patienteach) inthe EP arm
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Conclusions — Lung Cancer

* Several options exist for the treatment of metastatic NSCLC depending
on genomics and PDL1 expression

e anti-PD1 plus anti-CTLA4 is now an option for NSCLC

* anti-PD1/PDL1 plus chemotherapy is an option for SCLC



Outline

* Novel agents and settings
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Geoffrey Gibney, MD

* Associate Professor of Medicine and Co-Leader of the Melanoma
Group

* Medical Director, Adult Outpatient Infusion Services

* Lombardi Comprehensive Cancer Center

* Medstar Georgetown University Hospital

e Specialty: Medical Oncology, Melanoma, Non-Melanoma Skin
Cancers, Renal Cell Carcinoma

* Research Focus: Novel immunotherapy strategies, prognostic
biomarker development in advanced melanoma and basal cell
carcinoma
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A multi-center phase lla trial to assess the safety and
efficacy of BL-8040 (a CXCR4 inhibitor) in combination
with pembrolizumab and chemotherapy in patients
with metastatic pancreatic adenocarcinoma (PDAC)

Manuel Hidalgo'?3, Valerya Semenisty#, Bruno Bockorny?, Erkut Borazanci®, Daniel Von Hoff®, Jamie
Feliu’/, Mariano Ponz-Sarvise8, David Gutierrez Abad®, Amnon Peled®11 Osnat Bohana Kashtanl?, Yosi
Vainstein-Haras!2, Teresa Macarulla®

IDivision Hematology Oncology, Beth Israel Deaconess Medical Center, Boston, MA, US; 2Harvard Medical School, Boston, MA, US; 3Weill
Cornell Medical College, New York, NY, US; “Rambam Health Care Campus, Haifa, Israel; °Vall d’"Hebron University Hospital, Vall d’"Hebron
Institute of Oncology, Barcelona, Spain; ®Honor-Health/TGen, Scottsdale, AZ, US; "Hospital Universitario La Paz, Madrid, Spain; 8Clinica
Universidad de Navarra, Pamplona, Spain; °Grupo Oncologia Fuenlabrada, Madrid, Spain; 1°Biokine Therapeutics Ltd, Ness Ziona, Israel;
11Goldyne Savad Institute of Gene Therapy, Hebrew University Hospital, Jerusalem, Israel; 12 BioLineRx, Modi’in, Israel; 3Early Development
Oncology, Merck & Co., Inc., Kenilworth, NJ, US; 4StatExcellence Ltd, Nesher, Israel



Csitc >

Society for Immunotherapy of Cancer

Methods

Screening Monotherapy BL-8040 + Pembrolizumab Repeating cycles until progression

BLSOA0 D @ O L ay OO o9 o o L oy o
Pembrolizumab o L

Chemotherapy

Onivyde
Leucovorin
5-FU



Safety cohort N=30 Any grade, n
(%)

All Adverse events (AEs) Related to any of the
study drugs

Adverse events reported in =15% of the patients
Vomiting
Diarrhea
Asthenia
Injection site pain
MNausea
Anemia
Pruritus
Generalized pruritus
Skin Hyperpigmentation
Rash

Decrease Appetite

87.5%

14(47%)
13 (43%)
13 (43%)
12 (40%)
12 (40%)
8 (27%)
8 (27%)
7 (23%)
7 (23%)
5 (17%)

5 (17%)
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Results

Grade 3-4,n

(%) Study COMBAT Cohort 2 - mITT Analysis Set (N=22) - Sum Longest Diameters
Maximal % Change from Baseline by Best Response according to RECIST1.1

@
E
2 (T%) o
)
@
4 (13%) E 3
2
3 (10%) - G . L
& 5 -5
(=
1(3%) B 13 13
o 7 =17
- 2
m
1(3%) E
5
1 (3%) = =0
=55 —
- 60—
- [ M Progression [N=5) B Parlial Response (N=7) O Steble Disease (N=10) |
_ Max % Change: Max decrease was used for subjects with decreases, Max increase was used for subjects
with increases only
2 (T%)
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Results
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Partial Response
Stabla Dissase
— OGRS EON
Fesponse siart
Continued FLI | Subject Alive)
T T T T T T T
a 20 &0 20 120 180 180 210 240 Zr 300 330

Days from Monotherapy Day 1 Including Survival FIU
Subjects with no response cateqory are Non-Evaluable Subjects
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Conclusions — Targeting CXCR4

Inhibition of CXCR4 with BL-8040 may overcome the stromal CXCL12 mediated
immune exclusion phenotype seen in pancreatic adenocarcinoma as demonstrated
in preclinical models.

Cohort 1 BL-8040 plus pembrolizumab had modest clinical activity (1 PR and 9 SD
out of 29 subjects).

Cohort 2 BL-8040 plus pembrolizumab plus liposomal irinotecan/5-FU/LV had more
promising clinical activity (35%) compared to historical data (16%, NAPOLI-1 study).

Longer follow up and a future randomized study with a control arm are needed

CXCR4 inhibition strategies could be important in other tumor types with
desmoplasia/cancer-associate fibroblast mediated T-cell exclusion (e.g. breast
cancer)
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First results of phase /Il studies evaluating viral vector-
based heterologous prime/boost immunotherapy
against predicted HLA class | neoantigens demonstrate
CD8 T cell responses in patients with advanced cancers

Melissa Johnson?, Alex Spira?, David Carbone3, Charles Drake*, Brian Henick?, Matthew Ingram?#, Kamilah
Caldwell>, Shawn Chan> Meghan Hart>, Ashley Malloy?, Elizabeth Maloney?, Christine Palmer>, Aaron Yang>,
Mike Zhong?>, Paul Basciano®, Eirini Bournazou®, Andrew Ferguson>, Daniel Catenacci’

1 Sarah Cannon Research Institute, Tennessee Oncology PLLC, Nashville, Tennessee, USA; 2 Virginia Health Specialists, Fairfax, Virginia, USA; 3 The
Ohio State University Medical Center, Columbus, Ohio, USA; 4 Columbia University Medical Center, New York, New York, USA; 5 Gritstone
Oncology, Emeryville, California, USA; 6 Bristol-Myers Squibb, Lawrenceville, New Jersey, USA; 7 University of Chicago Comprehensive Cancer
Center, Chicago, IL, USA



1. Neoantigen Prediction via
EDGE

2. Heterologous Prime/Boost

Boost

@ ©B

Chimpanzee Self-amplifying
Adenovirus (ChAdV) mRNA (SAM)

20 Neoartigens

1 Neoarntigen

Methods

Patient-specific Neoantigen

Immunotherapy

*  Driver and passenger
mutations

+ Patient selectionvia EDGE
model

+ NSCLC, GEA, MSS-CRC,
muUC

Off-the-Shelf Personalized

Neoantigen Immunotherapy

*  Driver mutations

+ Patient selectionvia gene
panels and HLA Typing

+ NSCLC,MSS-CRC, PDA,
mutation-positive solid
tumors
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Phase 1

Objectives:
+ Safetyand RP2D
* Immunogenicity

Dose
Level 4
Dose
Level 3
Dose
I-’ Level 2
Dose \ Y J
Level1

of SAM

@ chadv 1x102 vp with
(@) Increasing doses

Mivolumab 480 mg IV

30 mg SC
ipilimumab

@ CchAdv 1x10"2 vp
©) sAM 30 ug
Nivolumab 480 mg IV

EDGE = Epitope Discovery in Cancer Genomes; SC = subcutaneous; vp = viral particles
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Results

Ex vivo ELISpotresponsesto 4 different peptide
pools show polyclonal responses
Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4
Treatment-related ' ' 2500 - 40001
adverse events 3 Pool 1
Fever 8 0 0 0 T 2000 3 Pool 2
Skin rash 2 0 0 0 E 3000- Bl Fool 3
Diarrhea 2 0 0 0 o Bl Poold
Fatigue 2 0 0 0 — 1300+
CK Elevation 0 12 0 0 o 2000-
Injection-site 1 0 0 0 E 1000 -
reactions )
Myalgia 1 0 = 1000-
Pruritus 0 — 500+
SAEs
Fever 26 0 0 0 I e I L . —
_ - S M QR
Cervical Fracture 0 0 0 1 m@ I'S?gb‘ q,@ kS?JD‘
Heart Failure 0 1= 0 0 LY kS & ,:L
0 . & &
" o Q@?" I
No DLTs have been observed to date ? Qv G

a Self-limiting, asymptomatic increase in creatine kinase
b Both SAEs of fever occurring in the same patient
¢ Not treatment-related



Results

R O
Pt 1
GEA B B [ | [ | ] ]
N
Dose Level 1 Pt2
(SAM: 30 ug) GEA » B B I H ] [ ]
N
. * Patient essed 1 ti-PO-{L)1 tibod
NSCLC *k == F?altiiagntp'h{;ﬂ'high ﬂ'ﬁ;;:;;fﬁﬁ-lﬂad?:el imrr]:unit'_l.r
to ChADY Hexon
g
Dose Level 2 Pt 4
(SAM: 100 ug) MSS-CRC
Planned study treatment
° ® o © © © © © ©

Weeks
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9 chadv 1102 vp

(=

©° sAM 307100 ug

s  Mivolumab 480 mg
QAW IV

Ex vivo (overnight) ELISpot for
CD8+* T cell responses

2001 - 3000
1001 - 2000
IFNy spot
S01-1000 1 forming
units per
251 - 500 108
PBMCs
101 - 250
0-100

PD = progressive disease based on RECIST v1.1; baoth patients treated beyond PD
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Conclusions — mMRNA Neoantigen Vaccination

* One of the first neoantigen mRNA viral vector based/self-amplifying vaccination
strategies to treat patients with active malignancies.

* The GRANITE and SLATE vaccination strategies with nivolumab were well
tolerated with primarily grade 1-2 adverse events and limited injection site
reactions in the first reported 8 patients.

* ELISA spot assays have demonstrated T-cell responses against the neoantigen
vaccine sequences.

* No efficacy data presented yet.

* |n past vaccine oncology studies, T-cell reactivity to vaccines has not necessarily
translated to clinical efficacy. Need follow up data for this study!
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Outline

* Biomarker studies
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Association of KRAS mutational status with response
to pembrolizumab monotherapy given as first-line
therapy for PD-L1-positive advanced nonsquamous

NSCLC in KEYNOTE-042

Roy S. Herbst,! Gilberto Lopes,? Dariusz M. Kowalskié3 Kazuo Kasahara,* Yi-Long Wu,> Gilberto Castro Jr,°
Byoung Chul Cho,” Hande Z. Turna,® Razvan Cristescu,’ Deepti Aurora-Garg,” Jared Lunceford,® Julie Kobie,?
Mark Ayers,® M. Catherine Pietanza,® Bilal Piperdi,® Tony S.K. Mok?0

yale University School of Medicine, Yale Cancer Center, New Haven, CT, USA; 2Sylvester Comprehensive Cancer Center at the University of
Miami, Miami, FL, USA; 3Maria Sklodowska-Curie Memorial Cancer Centre and Institute of Oncology, Warsaw, Poland; “*Kanazawa University
Hospital, Kanazawa, Japan; >Guangdong Lung Cancer Institute, Guangdong, China; ®Instituto do Cancer do Estado de Sao Paulo, Sao Paulo,
Brazil; Yonsei Cancer Center, Seoul, South Korea; 8Instanbul University Cerrahpasa Medical Faculty, Istanbul, Turkey; °Merck & Co., Inc.,
Kenilworth, NJ, USA; 19State Key Laboratory of South China, CRhin.ese léﬂiversity of Hong Kong, Shatin, Hong Kong Special Administrative
egion, China
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Methods

KEYNOTE-042

« Study design 1274 randomized participants?
* Open label phase 3 trial
» Untreated locally advanced or metastatic NSCLC of any histology 793 WES tTMB evaluable®

» Treatment-naive, PD-L1-positive (TPS 21%), without sensitizing EGFR or

ALK alterations :
Nonsquamous with KRAS

« Randomization (N=1274) evaluable data (n=301)¢
* 1:1 to pembrolizumab 200 mg (Q3W) or platinum-based chemotherapy?

+ Stratified by region (east Asia vs rest of world), ECOG PS (0 vs 1), 69/301 (22.9%)
Histology (squamous vs nonsquamous), PD-L1 TPS (250% vs 1-49%) KRAS mutation

nd points 29/301 (9.6%)
* Primary: OS KRAS G12C mutation

« Secondary: PFS and ORR, and safety

aCarboplatin AUC 5 or 8 Q3W + Paclitaxel 200 mg/m2 Q3W OR Carboplatin AUC 5 or 6 Q3W + Pemeirexed 500 mg/m2 Q3W, Pemetrexed maintenance therapy was optional but strongly
encouraged for patients with nonsquamous histology



Csitc >

Society for Immunotherapy of Cancer

Results

3000 : r=0.11 KRAS prevalence?®
: : o o
1000Q g B : . : ]
2 T ® g, 5 & % oo - % 3 21.8%  46.3%
300 . . o . g . s o
S q75d... HUGEEEDE ............... S ST S E ..... DTSN gg.‘! ........... m
Q &n o0 = o E B o= 8 o o § . E E
:5" 100_ .En » : E E E:I o : E E E [m] D&? I_
o = o : o o - 0
E ] 2 B,,n LI T T ¥ 13.3%
o ; o o I:I ;
E 104 m o o : o >
= : : PD-L1 TPS
i ﬁ:: 311: I:,D-L‘I'I'F'S 1-49 tTMB<1?5 |
I. | ] | ] I ] 1 1 1 1 PD-L1TPS 1-49 tTMBZ‘I?E e
0 10 20 30 40 50 60 70 80 90 100 PD-L1pg 550 tTMB_, 5
PD-L1 TPS, (%) PD-L11pg 250 tTMB,y;5 ===

Prevalence of KRAS mutations was higher among patients with higher vs lower
levels of PD-L1 expression and tTMB
All patients were PD-L1-positive (TPS =1%). {fTMB was graphed on a logy; scale and PD-L1 TPS on a linear scale. Dotted horizontal line denotes fTMB at 175 mutations/exome and

vertical lines denote PD-L1 at TPS 1% and 50%. #Prevalence of KRAS mutations at indicated {TMB (< and 2175 mutations/exome) and PD-L1 (TPS 1-49% and 250%) levels.
Data cutoff date: Sep 4, 2018.
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Results

HR 1.00 (95% CI10.75-1.34) HR 0.51 (95% CI1 0.29-0.87) HR 0.27 (95% C10.10-0.71)
100+ Median, mo (95% ClI) 100 = Median, mo (95% Cl) 100 = Median, mo (95% CI)
Pembro 6 (4-7) Pembro 12(8-NR) Pembro 15 (10-NR)
80 Chemo 6 (6-8) 80 Chemo 6 (4-9) 80 Chemo 6 (4-8)
X 60- 2 60- X 680-
7} 7} 7]
LL
B 40- B 40- B 40-
20+ 204 20- —
0 1 1 1 I I I I 1 I I 1 0 1 1 1 I 1 1 1 I 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44
No at risk Time, months No at risk Time, months No at risk Time, months
127 80 49 34 27 21 14 9 5 2 2 1 30 24 21 17 13 4 4 2 1 12 10 10 8 7 3 3 2 1
105 79 40 28 21 15 10 9 1 1 1 1 39 29 17 10 4 2 2 1 1 17 13 7 3 1 1 1 1 1
KRAS WT KRAS MT KRAS G12C

Total ITT Population (N=1274): HR 1.05 (95% CI1 0.93-1.19)

All patients were PD-L1-positive (TPS 21%).

Data cutoff date: Sep 4, 2018.



Results

HR 0.86 (95% C10.63-1.18) HR 0.42 (95% CI1 0.22-0.81)
Median, mo (95% Cl) Median, mo (95% CI)
100+ Pembro 15 (12-24) 100+ Pembro 28 (23-NR)
Chemo 12(11-18) Chemo 11 (7-25)
80+ 80
s 60+ = 60+
] )
O 404 O 40-
20— 204
O4F—T—T—T T T T T T T T 0or—TTTTTTTT"T"T
0 4 8 12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44
No at risk Time, months No at risk Time, months
127 99 85 75 61 48 37 23 16 8 3 1 30 28 24 24 24 19 14 8 4 2 2 1
105 91 72 56 44 38 27 20 9 4 1 1 39 31 24 19 15 13 11 7 6 4 3 1
KRAS WT KRAS MT

Total ITT Population (N=1274): HR 0.82 (95% CI 0.71-0.93)

All patients were PD-L1-positive (TPS 21%).

Data cutoff date: Sep 4, 2018.
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HR 0.28 (95% C10.09-0.86)

Median, mo (95% CI)
100+ Pembro NR (23-NR)

Chemo 8 (5-NR)
80_ Il
= 60
%)
O 404 ,
20+ [I_;
0 || 1 1 1 I || 1 I 1 1 1
0 4 8 12 16 20 24 28 32 36 40 44
No at risk Time, months
12 12 11 11 1 g 6 4 2 1 1 1
17 13 10 7 7 6 5 3 3 2 2

KRAS G12C
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KRAS mutational status and efficacy in KEYNOTE-189:
pembrolizumab (pembro) plus chemotherapy (chemo)
vs placebo plus chemo as first-line therapy for
metastatic non-squamous NSCLC
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Methods

-~

KEYNOTE-189 (NCT02578680)' 616 randomized participants

* Phase 3, double-blind trial
* 2:1 randomization to pembrolizumab + pemetrexed + platinum or placebo +

pemetrexed + platinum 293 WES tTMB evaluable

Association of KRAS Mutations with Outcomes
* Whole-exome sequencing (WES) of tumor tissue and matched normal DNA (blood)
were performed?

* Prevalence of KRAS mutations (including G12C) and associations of KRAS 89/289 (30.8%) with
mutations with tTMB and PD-L1 as well as with clinical efficacy were explored KRAS mutations

» Due to limited size of the subgroups, data are summarized descriptively

289 with KRAS evaluable data?

37/289 (12.8%) with
KRAS G12C mutation
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20000 | KRAS prevalence?
= : r=-0.05
1000+ * .
o 8 L : . o o s 31.5% 57.1%
3004 g . * . . m
E 1754 :F” ‘l':l- -" ﬂ iu.l_ %:Ji =
2 100- g a . 5 0 » * o =
E - ) H 0 E O n o ) O E 23-2%
5 M - 5 : 0 B
= 0] - ) g
- PD-L1 TPS
= KRAS WT PD-L11pscs0 tTMB.y75 mem
KRAS MT
- | : : | i : | : * : | PD'L1TP5{51} tTMEH 7h .
0 10 20 30 40 50 60 70 80 90 100 PD-L1;pss50 tTMB. 476
PD-L1 TPS, (%) FD'L1TPEEED tTMBH 75 -

Prevalence of KRAS mutations was higher among patients with higher vs lower
levels of PD-L1 expression and {TMB



HR 0.40 (95% Cl 0.29-0.57)

Median, mo (95% CI)

Results

HR 0.47 (93% €I 0.29-0

77)
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HR 0.48 (95% Cl 0.22-1.06)

100 Median, mo (95% CI) 100 Median, mo (95% CI)
50 Pembro+Chemo 9 (7-14) 100 = Pembro+Chemo 8 (7-14) 90 - Pembro+Chemo 11 (6-18)
804 Flacebo+Chemo 5 (4-5) gg: Flacebo+Chemo 5 (5-9) 80 Flacebo+Chemo 5 (5-NR)
T4 70 4 0=
=]
60+ 2 60- 3% 60+
¢ 50- - @ 50+ @ 50- o
o 404 L 40- L
30 = 30 - 304
20~ 2() 20 =
104 10 < 104
'} | 1 | 1 1 | 1 | D | | | | | | | | [] 1 1 1 1 1 1 1 |
O 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 3/ 0 4 8 12 16 20 24 28 32
Mo at risk Time, months Time, months Time, months
145 111 77 58 K1 22 14 2 1 9 46 33 24 19 10 4 1 1 26 20 15 12 8 5 3 1 1
55 37 14 T 5 101 11 W 22 10 4 4 2 1 1 1 1M1 10 4 2 2 2 1 1 1
KRAS WT KRAS MT KRAS G12C

Total ITT Population (N=616): HR 0.48 (95% ClI, 0.40-0.58)'
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Results

HR 0.55 (93% CI 0.37-0.81) HR 0.79 (95% CI 0.45-1.38) HR 1.14 (95% CI 0.45-2.92)

Median, mo (95% CI) 100 — Median, mo (95% CI) 100 = Median, mo (95% CI)
133 Pembro+Chemo 23 (19-NR) 50 Pembro+Chemo 21 (16-NR) 90 Pembro+Chemo 18 (11-NR)
EHJ': FPlacebo+Chamo 9 (7-17) 80 ey _Elacebn+Cl1emu 14 (8-MR) A0 - ' Flacebo+Chemo 25 (B-NRK)
70 N 70- 1, 70- ,
2 60 - ~ay, 2 60 i 2 60- '—lﬂ] o
- y H0= w2l :
W e
o 40- m O 404 O A0+ H_I_:IJE'
304 304 30~
20+ 204 20 =
104 104 10+
ﬂ ] 1 1 1 1 1 1 1 {J | 1 ] 1 ] | 1 ] ﬂ | I | | I T | |
0 4 & 12 16 20 24 28 3 0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32
Mo at risk Time, months Time, months Time, months
145 126 114 99 92 64 28 B 1 59 B3 A0 44 37 27T 10 3 1 % 21 20 18 15 12 7 3 1
55 47 30 25 20 14 6 2 1 0 027 22 18 15 12 T 2 1 PR
KRAS WT KRAS MT KRAS G12C

Total ITT Population (N=616): HR 0.56 (95% Cl, 0.45-0.70)"
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Conclusions — KRAS and Anti-PD-1 activity

* Prior studies have implicated PD-L1 expression in higher and longer PFS with anti-
PD-1 therapy in advanced KRAS mut vs wt NSCLC. Dong ZY, et al, Clin Cancer Res,
2017

* Unclear if KRAS mutation is directly related to immune mechanisms or is a
surrogate marker (such as higher TMB related to chronic tobacco exposure)

* |In these two studies, KRAS mutations in NSCLC were associated with higher TMB
and positive PD-L1 status, but 13-23% have low-negative TMB/PD-L1 status.

* Presence of KRAS mutation generally enriches for greater clinical activity with
anti-PD-1 therapies than chemotherapy alone.
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Clinical efficacy of atezolizumab in biomarker subgroups

by SP142, SP263 and 22C3 PD-L1 immunohistochemistry

assays and by blood tumour mutational burden: Results
from the IMpowerl10 study
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Mocci,? Mark McCleland,'? Wei Zou,*? Ida Enquist,? Kimberly Komatsubara,!? Yu Deng,? Hiroshi Kuriki,*? David
Spigel,13 Jacek Jassem!4
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Results — PD-L1 expression

100

80 77% 78%

Prevalence (%)

100%

TPSz50% TPSz1%

TCz50% TC=z1%
SP263 22C3

(BEP-WT, n = 546)
# Calculated within each BEP.

TC3 or IC3 =PD-L1 expression 250% TC orz10% IC;
TC2/3 or IC2/3 = PD-L1 expression 2 5% TC or IC; TC1/2/3 or IC1/2/3 = PD-L1 expression 2 1% TC or IC.

(BEP-WT, n = 534)

TC3orIC3 TC2/3 TC1/2/3
or IC2/3 or|C1/2/3

SP142
(ITT-WT, n = 554)

22C3 SP263

2 50% TPS 250% TC
4% 8%
n=20 n =44
22C3 SP142

2 50% TPS TC3 orliIC3

20% 9%

n=108 n =46
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Results — OS in PD-L1-high subgroups

SP142 (TC3 or IC3-WT)?3 22C3 BEP-WT (TPS 2 350%)? SP263 BEP-WT (TC 2 50%)?

1004 — AZTolinasio 100 4 Az 100 4 o dcapslToemn
20 4 - ! 204 :ij Qi —— sy
= @ T 0 T a0
= ) = 7o = 7o
m m m
= 0 = 60 = 60
£ = £ sl £ 5ol
2 BT 2 4
E BN E 30 E 30
3 ml 3 204 3 204 L
10 L 10 10
o o o
G 3 4 B © 10 12 14 1F 15 20 22 24 26 25 30 & ot 36 38 O % 4 B & 10 12 14 16 15 20 22 24 25 25 30 32 34 36 38 G % 4 B & 10 12 12 1F 15 20 22 24 25 25 30 =2 34 36 38
M. 2t ik Months %o, 2t ik Months Mo at sk Months
Mzodmoman 107 94 55 30 65 61 43 40 34 25 18 6 M T 6 5 2 Atezolzomzn 134120 114105 &7 73 53 43 34 23 14 11 7 3 3 3 Atezniaman 150 134 123113 93 75 56 46 36 26 14 11 7 3 3 3 2
Cnemomerspy 95 39 75 65 S0 40 33 28 18 12 9 7 6 4 3 3 3 1 Chemomerapy 176 116 97 &4 B4 46 32 26 18 11 6 4 3 1 1 1 1 Cnemomerapy 143 125108 94 73 54 41 33 25 12 8 6 5 3 3 3 3
Atezo Chemo Atezo Chemo Atezo Chemo

(n=107) (n=98) (n=134) (n=126) (n=150) (n=143)
mOS, mo 20.2 13.1 mOS, mo 20.2 11.0 mOS, mo 195 16.1

HRP 0.59 HRe 0.60 HRe 0.71
(95% Cl) (0.40, 0.89) (95% Cl) (0.41,0.86) (95% CI) (0.50, 1.00)

2 SP142 TCA/2/3 or IC1/2/3-WT (n = 554); 22C3 BEP-WT (n = 534); SP263 BEP-WT (n = 546). ® Stratified. ¢ Unstratified.



Results - bTMB

Median OS, mo

Subgroup n (%) OS HR (95% Cl)* Atezo Chemo
TC1/2/3 or IC1/2/3-WT 554 (100) — 0.83(0.65,1.07) 175  14.1
. 0.98 (0.74,1.30) 133  15.3
bTMB = 10 175 (45) | 0.87(058,1.30) 112 103
bTMB = 16 87 (22) | 0.75(0.41,135) 139 85
bTMB = 20 56 (14) ‘ 077 (036,164) 172 105
bTMB < 10 214 (55) | . 109(073,162) 162 162
bTMB < 16 302 (78) —e— 107(077,147) 129 153
bTMB < 20 333 (86) —o—  102(075139) 133 153

U.IQ 1IU - IQ.IU

2 Stratified HRs for SP142: unstratified HRs for bTMB.

Hazard Ratio
Favours Atezo (Arm A) Favours Chemo (Arm B)
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bTMB 2 16 22C3
2 50% TPS
M% Vel 37%
n =40 —V:15] n =140
bTMB 216 SP142
TC3 oriIC3
12%
n=45
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Harmonization and standardization of panel-based
tumour mutational burden (TMB) measurement:
Real-world results and recommendations of the
QuIlP study
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Study methods

20 FFPE tumor samples with matched WES data /' Gene panel assays \
(10 NSCLC, 7 SCCHN, 3 CRC; prepared at the Institute of Pathology, Heidelberg) - Oncomine Tumor Mutational Load

. . Assay (OTML; Therma Fisher Scientific)
6 gene panel assays; 15 testing centers . QlAseg TMB panel

‘ ‘ ‘ ‘ ‘ ‘ (QlAseq: QIAGEN)
= MNEOplus RUQ assay

oML || aiaseq | nEoplus || Tsosoo [Acapemic)| F1 || (NEOpiusiNEO New Oncology)
= TruSight Oncology 500 panel
Lab 1 Lab 4 Lab 8 Lab 1 Lab 1 Lab 15 (TSO500; Illumina)
Lab 2 Lab 6 Lab 10 Lab 2 Labh 8 - A custom-designed academic panel
Lab 3 Lab 7 Lab 11 Lab 7 Lab 11 mmc:-;wm
Lab 4 Lab 8 Lab 12 Lab 11 . F::uun-::lah-:-nﬂfﬁe N
Lab 5 Lab Lab 13 Lab 14 Q“ Foundation Medizine) /
comparative analvses
« TMB levels and correlations - TMEB classification « Germline filtering
« Bridging psTMB to wesTMB * [Interlab comparisons

CRE, colorecial cancer, FFPE, Tormalin-ieed, paraMn-embedded; HSCLC, non-small c=il lung cancer, SC0CHH, squamows ¢all cardnoma of the head and neck; WES, whole exome
sequencing; wesTMB, TMIE derived using while £XDME SEquUencing. B
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Results — psTMB of 20 tumor samples by 6 gene panel
assays

wesTMB . )
category oy —DTI_ Intermediate - High =
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Turmar samiple

psTMB ranged from 0—244 muts/Mbp (median 9.2 muts/Mbp)

[ Four samples showed a larger psTMB interquartile range compared with the remaining samples
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QuiP TMB harmonization

Hierarchical Clustering of psTMB Levels

ﬁmﬁﬁ‘rﬁm

TMB (muts/Mbp) Assays
% s >40 [ oML
= m 20-40 @ QlAseq
0 = 10-20 M NEOplus
= m 5-10
E . 255 § Tso0s500
= m 1.25-25 Il ACADEMIC

<125 @

ASSE}" 0 O00O0F AAANN I INNN

Lab TG685657T 49134212111 111812111413108

Data readouts based on the same sequencing panel often clustered together,
demonstrating independence from the operating laboratory

White boxes indicate insufficient DNA quality. s}
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Evaluation of 2-Tier and 3-Tier TMB ™™™
Classification Systems

2-tier classification 3-tier classification
Cutpoint: 199 missense mutations Cutpoints: 100 and 300 missense mutations

T
v
TS
T5

L
TG
s

— | EEREE mutations o ™ B : 300 mutations
o, Bl <199mutations 5 ] 100-300 mutations
1|~;: S :;:: . =< 100 mutations
I & 77
IT B e
e E ]
- SIS

g-l—— Gene panel assay ——» Ed—- Gene panel assay ——»

psTMB vs wesTMB agreement

74.9% (2-tier classification) 76.7% (3-tier classification)

12
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QulP TMB harmonization

Assay-Independent and Assay-Specific
Parameters Influence the Accuracy of psTMB Scores

A
o )
0\0 .ﬁ.@o \63'5
3 ) -aﬁ‘ o 2
4 A"
[ wesTMB h P

Tumor DNA quality/ Library preparation Target region Variant calling

heterogeneity/purity yield Assay coverage Gene content Germline filtering
Sample P psTMB score
_ = v
Suitable sample = —— 100% v .
® == R e
e v"‘/‘/

No —_— ' 100% HHH JEV' ' Invalid score

deduplication z — - . (artificial mutations)

v ;
l ?O%_l, -;[H(-’E’f l' (mﬁﬁgﬁssﬁgﬁeu}

VY x Invalid score
100% Hafrs l (mutations missed)

L

@ Insufficient l
tissue
@ Insufficient
tumor purity

Confounders of psTMB estimation included fixation artefacts,
DNA input, sequencing depth, genome coverage, and VAF cutpoint

VAF, variant allele frequency. 16
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Conclusions

* There are small differences between different clinical PD-L1 assays, and
moderate differences between different TMB assays



Outline

* Adverse event management
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Impact of early introduction of steroid on immune-
checkpoint inhibitors (ICl) in patients with advanced
non-small cell lung cancer

Andrea De Giglio!, Laura Mezquita?!, Edouard Auclin?, Félix Blanc-Durand?, Lamiae El-Amarti!, Caroline
Caramella3, Gala Martinez! Lizza Hendriks!, Roberto Ferraral, Charles Naltet!,Pernelle Lavaud?!, Anas Gazzah?,
Julien Adam?, David Planchard?, Nathalie Chaput®, Benjamin Besse?

1 Medical Oncology Department, Gustave Roussy, France; 2 Gastrointestinal and Medical Oncology Department, Georges Pompidou Hospital,, France;
3 Radiology Department, Gustave Roussy, France; 4 Early Drug Development Department, Gustave Roussy, France; 5 Department of Pathology, Gustave
Roussy, France ; 6 Laboratory of Immunomonitoring in Oncology and CNRS-UMS 3655 and INSERM-US23, Gustave Roussy, France



Csitc >

Society for Immunotherapy of Cancer

Methods

Advanced NSCLC patients
treated with ICI (N=424)

Steroids at baseline No steroids at baseline

] T R
(N=119) (N= 305) Cancer-related indications N=38 (%)
Dyspnea cancer related 19 (50%)
Brain metastasis 6 (16%)
Superior vena cava synd. 3 (8%)
Steroids within the [N G Kei:1 1 10 (26%)
first 8 weeks (n=49
b ( ) Non cancer-related N=11 (%)
Immune related pneumonitis 3(27%)
COPD 3(27%)
No steroids within first Immune related arthrl'flf 2 (18%)
8 wks (N=256) Immune related hepatitis 1 (9%)
Others 2 (18%)
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Results: Steroid therapy and OS

Advanced NSCLC patients
treated with ICI (N=424) 0S - Baseline
\ Early
\ —— None
. g4 |
Steroids at baseline No steroids at baseline T | = e
(N=119) : (N= 305) P 110 51619108
z < | L 4.2mo.,
g ° baseline steroids
Steroids within the = ‘
first 8 weeks (n=49) S 2.2 mo.,
early steroids
P<0.0001 -
- ° | 1 1 1 I 1
SO : 0 5 10 15 20 25
No s;ex:ﬁ:ggg first time from inclusion
= : No. At Risk
: oBaseIinI: 114 49 31 20 13 8
Early 49 12 8 6 4 4

None 250 177 127 79 57 39
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Results: Steroid treatment by indication and OS

Advanced NSCLC patients
treated with ICI (N=424)
,=_" = MNon tumor related
0s — loconends
No steroids at 3
baseline (N= 305) g 13.8 mo., no steroids
E w _
; s"’;ﬂ‘t“s’f&:‘;‘s““’ 2 No steroids within [ § 3
(n=49) 5 : first 8 wks (N=256) &
: S - 1.9 mo., cancersymptoms
Cancer-related P<0.0001 e
indication (N= 38) ' ' ' ' ' '
0 5 10 15 20 25
ime from inclusion
Mo. At Risk t |
Mon tumor related 11 7 4 3 2 2
Mo corticoids 250 177 127 78 57 39
Tumor related as 5 4 3 2 2

Early steroids for cancer-related symptoms was an independent prognosticfactorforOS [HR 4.53; 959%CI, 1.84-11.12; P<0.0001]
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Association of systemic corticosteroids with overall
survival in patients receiving cancer immunotherapy
for advanced melanoma, non-small cell lung cancer or
urothelial cancer in routine clinical practice

Alexandra Drakaki,'* Patricia Luhn,?* Heather Wakelee,? Preet K. Dhillon,? Matthew Kent,* Jinjoo Shim,> Viraj
Degaonkar,? Tien Hoang,? Virginia McNally,® Stephen Y. Chui,? Ralf Gutzmer’

1University of California, Los Angeles Medical School, Los Angeles, CA; 2Genentech, Inc., South San Francisco, CA; 3Stanford University, Department of
Medicine, Stanford, CA; “Genesis Research, Hoboken, NJ; °F. Hoffmann La Roche, Ltd, Basel, Switzerland; ®Roche Products Ltd, Welwyn Garden City, United
Kingdom; “Hannover Medical School, Hannover, Germany
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Methods

* Observational study of patients in the Flatiron Health

electronic health record (EHR)—derived de-identified database YRRl 2NSCLC, aUC, aMel with = 1 CIT

administration post diagnosis

* Patients with aMel, aNSCLC or aUC diagnosed between 2737 CIT monotherapy
January 2011 and June 2017 and treated with CIT (any line of (oripilimumab + nivolumab for aMel)
therapy)
Who started 1L < 90 days
of metastatsis diagnosis
* Baseline CS use defined as > 1 IV, IM or oral prescription < 14
days prior to and < 30 days after start of CIT 2
* Baseline use was observed in 19%-30% of patients 86 aNSCLC
* Any use of CS was common (67-95%) as was prior use
(80-87% for aNSCLC and aUC, 16% for aMel) 742  aMel

609 .uc

* Association of baseline CS use with OS was estimated using
multivariable Cox PH models adjusted for key baseline factors
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Results

OS by baseline CS use (univariate analysis)

aNSCLC aMel aUC

P =0.00018 P =0.095 P =0.0012
100 + . 100 + \ 100 A
% 75 1 % 75 % 75 1
E 50 1 E 50 - ' ¥ E 50 1
g 2 £ - I £ 2 R il AP
0 10 20 30 0 20 40 60 80 0 20 30
No. at risk Time (months) No. at risk Time (months) i Time (months)
Baseline CS use 258 76 28 1 Baseline CSuse 182 46 7 0 0 Baseline CS use 116 21 4 0
Median OS (univariate analysis) Multivariable analysis?
No baseline CS use s = ol No baseline CS use  Reference Reference Reference
(9.7, 13.1) (17.2, 25.1) (6.4, 9.3)
. 6.6 16.4 41 . 1.34 1.24 1.44
Baseline CS use (5.7, 8.2) (115,256) (3.1, 53) Baseline CS use (112, 161)  (0.97,157)  (1.12,1.87)

2 Adjusted for key prognostic factors: age at CIT start, stage at diagnosis, race/ethnicity, sex, ECOG PS at CIT start, treatment sequence, brain metastases, smoking status (aNSCLC,
aUC), histology (aNSCLC), grade (aUC) and prior steroid use.
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Conclusions - irAE

Though steroid use correlates with poor outcomes in |0 treated patients,
this is primarily due to a priori risk of:

* baseline steroid use (i.e. co-morbidities) or

e cancer-therapy required steroid use (e.g. CNS dx)

e steroid use to treat IrAE's has not been shown to worsen outcomes and
should not be withheld when needed.



ESMO-IO 2019 trends

. Continum%progress in clinical development immune checkpoint inhibitors:
more combinations (chemotherapy, NSCLC), dosing (reductions), and
moving into the neo-adjuvant setting (melanoma NSCLC)

* Biomarker development (and combinatorial interventions) based on
mechanisms of IT resistance and efficacy: immune exclusion and role of
dendritic cells and other myeloid cells in the TME; oncogenic wiring and
TME composition

* PET imaging of ongoing immune responses

* Local ablations and intratumoral IT (FLT3L/TLR-L/ICI)
* Al/computational biology in support of IT

* CAR-T, oncolytic viruses, neo-Ag vaccines
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How to Submit Questions

Computer Mobile Phone
File View Help @&~ _O8x 10:30 AM

‘p Webcam

Webcam Not Detected Webcams v

Questions

v Audio |

Q: Has the webinar started?

A: Yes, thank you for joining today!

b Astanmdaac 2 of 501 (max)

‘ ¥ Questions

[Enter a question for staff]

Send



Csite >

Society for Immunot herapy of Cancer

Journal for
ImmunoTherapy of Cancer

CME Credit Now Available for JITC Reviewers

As a way to give back to the community of reviewers who volunteer their time to
support SITC's open access, peer-reviewed journal, the Journal for ImmunoTherapy
of Cancer (JITC), is pleased to offer continuing medical education (CME) credits for

reviewers.

To learn more about the benefits of serving as a JITC manuscript
reviewer and to volunteer visit:
sitcancer.org/jitc



https://www.sitcancer.org/research/jitc
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Additional SITC Resources

ADVANCES N ()

-
IMMUNOTHERAPY™ Online

ACI Online Courses

* FREE, CME-, CNE-, CPE- and MOC- certified
* Links to original trials

* The latest FDA approvals

* Real-World Case Studies

* Printable “Best Practices” charts

To learn more visit:
sitcancer.org/acionline

SITC COVID-19 Resources

e SITC Statements and Publications

e Discussion Forums

 COVID-19 Implications for Patient Management
e COVID-19 Considerations for Basic and
Translational Research

To access these resources visit:
sitcancer.org/research/covid-19-
resources



sitcancer.org/acionline
https://www.sitcancer.org/research/covid-19-resources
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Continuing Education Credits

e Continuing Education Credits are offered for Physicians, PA’s, NP’s, RN’s

and Pharmacists
* You will receive an email following the webinar with instructions on how

to claim credit
e Questions and comments: connectED@sitcancer.org

Thank you for attending the webinar!

Jointly provided by Postgraduate Institute for Medicine and the Society for Inmunotherapy of Cancer
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