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Learning Objective

1. Evaluate emerging data for ICl-based combinations that are being
explored in late-stage clinical trials
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Agenda

Immunotherapy Terminology & Success New
Landscape Concepts Examples Investigations

* Indications * Immunotherapy » Microbiome * Lung * TIGIT
- FDA approvals 101 « HCP « Hodgkin - ICOS
 Scientific MOA communications « Melanoma s TLR-9

 Survivorship
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Audience Question

There are immune checkpoint regimens currently FDA
approved in the United States.

Three

Seven

Eight

| have no idea what a checkpoint inhibitor is.
Zero. None are approved in the United States.

moowx»
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Audience Question

A positive PLD-L1 expression status must be confirmed prior to a patient
starting treatment with an anti-PD-1.

A. True
B. False
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Audience Question

Proton pump inhibitors (e.g. omeprazole, pantoprazole) are an absolute
contraindication for patient undergoing immune checkpoint inhibitor
therapy.

A. True
B. False
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Audience Question

All of the following are examples of investigational agents EXCEPT:

LAG-3
VISTA
WIGIT
4-1BB
OX40

moow»
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A Changing Landscape

BITE

Dendritic

CHECKPUINT““‘“‘T vy

AE
vaccine T l=e“ ir

=' VISTA TIM-3 IL- 2*
LAG-3 PD- thherapylmmunotherapy_
IpNCD86 HLAOX-40 cell
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Current Approvals (circa Fall 2019)*

Vaccine Sipuleucel-T PAP

Oncovirus Talimogene laherparepvec Herpesvirus

Rituximab CD20 O
Ofatumumab CD20 .
mAB Obinutuzumab CD20 ‘ .
Elotuzumab SLAMF7 .
Daratumumab CcD38 @
Interleukin-2 IL-2R .
Cytokine
Interferon a2b INFAR i
Pembrolizumab PD-1 . . . ‘ . . .
Nivolumab PD-1 o D O O ® L
Cemiplimab PD-1 .
Durvalumab PD-L1 . .
Checkpoint
Avelumab PD-L1 .
Atezolizumab PD-L1 ' . ‘ .
Ipilimumab CTLA-4
IPIINIVO CTLA-4/PD-1 .
_______ BTE  Blinalumomab CD19/CD3 .
i ADC Brentuximab vedotin CD30
Tisagenlecleucel CART . o
ACT -
Axicabtagene ciloleucel CART l::)
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*Not all-inclusive mAB: monoclonal antibody
BIiTE: Bi-specific T-cell engager bl

ADC: Antibody-drug conjugate JADPRO
ACT: Adoptive cellular therapy




Basic Concepts of
Immunotherapy

A new reality

bl

JADPRO



The Language of Lymphocytes

CD8+: Cytotoxic T-lymphocytes

* Direct cytotoxicity

CD4+: Helper cells

* Indirect cytotoxicity

» Establish tolerance
» Supressive function

NK: Natural killer cell

 1st line defense: acts autonomously
« Lack CD8 and MHC-1

DC: Dendritic cell
 Antigen presenting (APC)
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Monoclonal Antibodies

» Similar to endogenous
* l.e., B-lymphocyte antibodies

* Very specific

* Potential infusion reaction

* Long half-life (typically)

» Large molecules

» Few drug-drug interactions

* No metabolized/excreted

» Receptor-mediated clearance

Fab-
antigen
binding

region =

Fc-
Effector
binding
region

Heavy Chain

Light Chain
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Tumor-Infiltrating Lymphocytes

Process Physiology
* Remove tumor '

Suppressive mechanisms

MDSC cell \Q.«} )

* Secretion , arginase and
. S O a e = C e S * Sequestration of cysteine

* Impaired differentiation

* Defective antigen presentation

» Select responsive T-cell
» Stimulate T-cells ex vivo

mmmmmmmmmmm /cytol
1] * Defective antigen presentation
Lack of costimulation for T cel
» Expand ex vivo
/
S
"y
[} [}
Dendritic cell
» Reinfuse activated T-cells =
IDO expression; inducti Tregs
aired maturation
* Defective antigen presentation
Lack of costimulation cell

* Augment with IL-2

Kerkar SP, Restifo NP. Cancer Res. 2012;72:3125-30




Chimeric Antibodies

* Chimera
« Greek mythical creature
* Lion/goat/serpent

» Chimeric antibody
« Composed of more than one species
* Most typical mouse-human

* Less antigenicity
* Retained CDC and ADCC

« Complement-dependent cytotoxicity
* Antibody-dependent cellular cytotoxicity




Antibody Nomenclature

* PembroliZUmab
* lilm) = immune system
* ZU = humanized
* mab = monoclonal antibody

. CetuXimab
e tu(m) = tumor
* Xi = chimeric

 PanitumUmab
e tu(m) = tumor
* U= human

@I mouse




Bi-specific [T-cell Engager (BITE)

- Antibody with dual specificity \ T-cell /

» Usually two variable regions — ——

|

» Joined by linker (CD3)
» Specific to T-cells antibody #1 13 ) -

- CD3 (anti-CD3) 5 ~ BITE

£ ibody #2 ,.

- Specific to target z:rf'ﬁ_‘t’aryget) )

- e.g., CD19 H t

MHC 5 targ et

» Blinatumomab " _antigen

» Acute lymphoblastic leukemia / Tumor \
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Chimeric Antigen Receptor T-cell Therapy

Procedure cfected 7

) Ce
» Leukapheresis Q 7

 |[solate T-cells

* Transfect T-cell with a new
TCR gene

» Select augmented T-cells
* Re-infuse
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Adoptive T-Cell Therapy

Tumour sample
from patient

VPN
f \

Avidity
testing

O
Viral vector encoding

v“ll
|| // f | ) t‘
[ : .
{ ;\IA 16 - tumour-specific TCR
. . T cells isolated

from tumour

;T

Expand cell

Tumour- populations in culture

specific
TCR 3 \

Human T cell
engineered to b
express tumour- w
specific TCR

Genetically
engineered
activating
motif

o
Clone chimeric
antigen receptor
into retroviral vector

o
| |
. /I || CAR-T
I| ',' \ |
Human T cell expressing | ,"'/" '\‘ \|
chimeric antigen "' \ Al

receptor specific for
a tumour antigen =5 =

m a . Mouse transgenic

= \\[ | q f r] \ for human MHC
f class | molecules ( )
|| v'l 'u'll\"- > :« \ I' / ,‘| "
{]] q . ) — — {
,”, ,r"‘I/I \ I'.l “ A e & ‘a _/ f ’("Jl \ i‘y l| ACT
yI/ | 1 W - 4 » - l[ /,' / x‘ l'.
[ 1 () Isolate mouse T cell Clone mouse Human T cell [ \ | /N
Wi Y specific for a human TCRinto expressing | ‘A‘ u)

MHC class I-restricted retroviral vector mouse TCR " N

tumour antigen

Clone human
MHC class | or

class Il genes Immunize mouse with

human tumour antigens
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Evolution of CAR-T

ligand
binding
domain

1 St . One signaling
generation domain

Two signaling
domains

2nd |
generation  etrrteerie

3rd
generation (OX40; ICOS; etc)
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Determine CAR-T-cell toxicity |

CAR-T Toxicity |

Step 1 l l

CRS CRES HLH/MAS

* Fever » CARTOX-10 * Ferritin level

* Hypotension - Orientation/alertness * Hepatic toxicity

* Hypoxia - Name objects * Renal toxicity

* Organ toxicity - Writing * Pulmonary toxicity
- Cardiac - Counting * Haemophagocytosis
- Respiratory *» Seizures : — -
- Gastrointestinal - Convulsive
- Hepatic - Non-convulsive
- Renal * Increased ICP
- Dermatological - CSF opening pressure
- Coaqulopathy - Papilloedema

— Cerebral oedema
* Motor weakness

Step 2 v v
; . : | ~
Grade organ toxicity
Grade CRS ‘ l Grade CRES | l as per CTCAE
CRS = cytokine release syndrome; 11l S ] . | . il
CRES = CAR-T related encephalopathy 1 1 1
syndrome Step 3
HLH/MAS = h h ti S - [ — '
Iymphohistioc?trgsc}g/ agoeyiie Manage according to Manage according to Manage HLH/MAS as
macrophage-activation syndrome. grade of CRS | grade of CRES | per algorithm

Neelaup SS, et al. Nat Rev Clin Oncol 2018;15:47-62
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Immunotherapy 2019

Where we are today
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Immunotherapy, circa 2019

Immunomodulation

Oncolytic therapy Vaccines

Checkpoints
Cytokines
TME
Microbiome

Cellular-based
therapy

Antibody/ADC
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Immunotherapy, circa 2019

Checkpoints
Cytokines
TME
Microbiome

Cellular-based
therapy
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Immunotherapy, circa 2019

Anti-CTLA-4

Ipilimumab

FDA Approved*
Immune Checkpoint Inhibitors (ICls)

Anti-PD-1

Pembrolizumab
Nivolumab

Cemiplimab

Anti-PD-L1

Atezolizumab

Avelumab

Durvalumab

Combination: ipilimumab + nivolumab

*As of 8/2019
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Immunotherapy, circa 2077

ACTIVATING  [INHIBITING
, N\ cozs - _ CTLA-4
£ N '

PD-1
I OX40 <y "\ 2

A2  GITR @l T cell B TM-3 =

CD137 =\ Cb BTLA
% N AN
CcD27 o VISTA

}rﬁ HVEM LAG-3

\NY /7 4
J " L
]
4

Agohistic Blocking
antibodies Toeil antibodies

stimulation
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Duration of Effect

100

A model illustrating

\ R s 3ROSR the potential impact of
\ e oA N sm_gle ggent &
& blockade combination cancer
| - immunotherapies on
. ipilimumab

survival

Percent Alive

Emens LA, et al., Eur J Cancer. 2017;81:116e129
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Important Care Aspects

Microbiome, Communication, Survivorship
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Viral Infection PD-L1 Expression

PD-L1 Expression \C ; T cell Infiltration
] R M’C'/-
& S
N
Neoantigen Fitness N 2, T cell Activation
@ Z
o S
-
Mutational Load Decreased Treg infiltration
S Response to 3 2
= I S
MHC-| Expression = Immu_l':'he Chgckpomt =t Combinatorial Therapies
erapies

HLA/MHC Diversity Gut Microbiome

Peripheral Blood Composition
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Examples

 CD8+ T-cell infiltrate in tumors

* Tumor mutational burden (TMB)
 PD-L1 expression

e Gut microbiome

-

. =

A
5 S

-

-

»

-

4
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PD-L1 Expression

* PD-L1 expression has been
associated with likelihood of
response to ICl therapy

» Has both positive and negative
prediction values

* Is not straightforward:

A proportion of patients PD-L1 negative
tumors can derive benefit from
treatment

« Assays vary

AN
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Microbiome

DEVELOPMENTAL THERAFEUTICS—IMMUNOTHERAFY

Association of the diversity and composition of the gut
microbiome with responses and survival (PFS) in
metastatic melanoma (MM) patients (pts) on anti-PD-1
th

Gut microbiome modulates response to anti-PD-1

Jenn

~ immunotherapy in melanoma patients

November,  'LT'he Influence ot the Gut Microbiome on
pok1011;  Cancer, Immunity, and Cancer
Immunotherapy

vancheswaran ( ~ Negative association of antibiotics on
AlexandreReub  elinical activity of immune checkpoint
| inhibitors in patiente writh adwvancad vanal
cell and non-si

peromnmoneimann . MOCULTING the microblome to improve

N Long, A J Plodkowski, K

o zaeman, a6 therapeutic response in cancer N\ £

Jennifer L McQuade MD, Carrie R Daniel PhD, Beth A Helmink MD and Jennifer A Wargc
| ancet Oncoloav The 2019-02-01 Volume 20 lssue 7 Panes e77-291 Coovriaht © 2019 Flsevier | td




Proton Pump Inhibitors

Effects of change on the microbiome




Influence of Biomarkers

* Toxicity
* Duration of treatment
* Likelihood of response

MUSCULO SKELETAL




Toxicity

Monotherapy

Combination

Table 2. Incidence of treatment-related AEs of interest in major trials of nivolumab monotherapy in melanoma, lung cancer, and Table 1. Incidence of treatment-related AEs of interest associated with immune checkpoint inhibitors

renal cell carcinoma

Patients reporting event, %

Patients reporting event, % NIVO®® ( NIVO + IPP€ \ Ipj2d Pembro®
a a
Melanoma Lung RC” AE Anygrade Grade3/4} Anygrade Grade3/4 | Anygrade Grade3/4 Anygrade Grade3-5
CheckMate 037  CheckMate 066  CheckMate 017  CheckMate 057  CheckMate 153° CA209-010 Pruritus 18.8 0 33.2 1.9 354 03 141 0
Any Grade Any Grade Any Grade Any Grade Any Grade Any  Grade Rash 25.9 0.6 40.3 4.8 328 19 134 0
Event gade 3/4  grade 3/4  grade 3/4  grade 3/4  grade 3/4  grade 3/4 Diarrhea 192 22 4.1 9.3 331 6.1 14.4 11
Pruritus 160 0 170 05 2 0 8 0 NR 9 2 Colitis 13 0.6 118 7.7 116 8.7 29 18
Rash 93 04 150 05 4 0 9 <t 19 0 70 Elevated ALT 38 13 176 83 39 16 14 0.4
Diarrhea 11.2 0.4 16.0 1.0 8 0 8 1 6.5 0.3 11 0 Elevated AST 38 10 153 6.1 35 06 2.2 0.4
Colitis 11 07 0 05 1 1 NR NR dni Hypothyroidism 8.6 0 15.0 03 42 0 76 0
e L s 0o | o Jo o o
evate: . . . .
verea st Pneumonitis 13 03 \ 64 0 ) 16 03 1.8 0.4¢
Hypothyroidism 5.6 0 4.4 0 4 0 7 0 3.8 0.1
. *Basedon datafromthe phase 3 study CheckMate 067 [6]. Incidence of hypophysitisand pneumonitis is based onunpublished data from CheckMate 06 7.
HypOphyS.It.IS NR 05 05 NR . . s ®One treatment-related death (neutropenia) was reported.
Pneumonitis 19 0 15 0 5 1 3 1 0.8 03 4 0 ‘Notreatment-related deaths were reported.

Patientswere treated withNIVO 3 mg/kg in the melanomaandlungcancerstudies. PatientsreceivedNIVO0.3, 2,or 10mg/kginthe RCC study CA209-010;
only data from the NIVO 2 mg/kg group are reported.
®AEs of potential immunological etiology.

“Based on patients with an Eastern Cooperative Oncology Group performance status of 0 or 1.
Abbreviations: AEs, adverse events; ALT, alanine aminotransferase; AST, aspartate aminotransferase; NIVO, nivolumab; NR, not reported; RCC, renal cell
carcinoma.

Weber, et al. The Oncologist. 2016;21:1230-40.

90ne treatment-related death (cardiac arrest) was reported.

“Based on data from the phase 3 study KEYNOTE-006 every 3 week dosing group [4].

'No treatment-related deaths were reported.

BAE of special interest, regardless of attribution of study drug.

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; IPI, ipilimumab; NIVO, nivolumab; Pembro,
pembrolizumab.
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Enhancing Treatment Effects

Combining modalities
» XRT (abscopal effect)

- Radiotherapy exerts direct cytotoxic
effects on tumor cells

> LOCAL EFFECT

« But also reprograms the tumor
microenvironment to exert a
potent antitumor immune
response and enhances antitumor
iImmunity

> DISTANT EFFECT

Weichselbaum RR, et al. Nat Rev Clin Oncol. 2017;14:365-79

bl

JADPRO




Oncolytic Viruses

Amplification and infection
* of new tumour cells

Remission of the tumour | 4m *. * ,
ﬂ [amd el memory] L % s Actlyatlon of the immune system:
% b & Antitumor and antiviral response
* * : -
Systemic or direct [—>) #* .*
injection into tumour - ) T lymphocytes,

:' - c ytokmes Q Md, DC, NK cells
> - %
e -1 ) -'-* " ,
-/ - .Jg/ & 3 4648 % *..-
e * | * * '** * b *
. « - et o 4B o i
| (k= | B 3 - |
' a» Normal cells K4 o iy q.**‘ e
& T #r~ ol The Immune system makes
«» Tumour cells = & - the cold tumour warm
-

Oncolysis with release of new
virions and eventually new
genes put inside the virus

Ovs can replicate
only in cancer cells

Marelli G, et al. Front Immunol. 2018;9:866; Kaufman HL, et al. J Clin Oncol. 2015;1;33(25):2780-8.

Change the local tumor

microenvironment
Make an immunologically
“cold” tumor (lacking T

cells) into a “hot”
inflamed tumor

May sensitize tumors to
ImmunoRXx

bl

JADPRO

THE ANNUAL APSHO MEETING




Defining Success

Where are we now?
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Melanoma Landscape (circa 2019)

[ D Metastatic Adjuvant ] Dabrafenib + Dabrafenib +
Trametinib Trametinib
SRR Vemurafenib + Encorafenib +
Vemurafenib I Cobimetinib Binimetinib
Trametinib l
l L4 . l

1975 1995 1998 2011 2012 2013 2014 2015 2016 2017 2018 20_

Ipilimumab Pembrolizumab Nivolumab +
IL-2 Ipilimumab
|
DTIC IFNo2B IFT‘leo?z-B 1 Ipilimumab Nivolumab (Pembrolizumab)

Nivolumab
Talimogene
DTIC, dacarbazine; IFNaq, interferon alfa; IL, interleukin. laherparepvec

Approved in the United States.
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Impact of Current Therapies

Current OS With Available Therapies

100
Historical OS 90 + Weighted averages
10 80 - First-line therapy
2
0.8— S 70
©
2 = 60 -
<0.6 -
5 L e
5 =
8'04 - g 40 _ o :
o S — BRAF + MEK inhibitors
0.2- O 304 — BRAF inhibitors h
ol — PD-1 inhibitors —
i — CTLA-4 + PD-1 inhibitors | i
0 12 24 36 10 | — CTLA-4inhibitors
Months — Chemotherapy
0 1 I 1 1 1 I 1 I I 1

1 1 1
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Months

Korn EL, et al. J Clin Oncol. 2008;26(4):527-534; Ugurel S, et al. Eur J Cancer. 2017;83:247-257 I I
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Che New Hork Times

The Problem With

Miracle Cancer Cures

By Robert M. Wachter

Dr. Wachter is a hospitalist, a physician who cares for patients in hospitals and studies how to

make hospitals safer and more efficient.

April 18, 2018

‘A recent analysis estimated that about 15% of
patients with advanced cancer might benefit from
immunotherapy, and it's all but impossible to
determine which patients will be the lucky ones.”

“Sadly, for some patients, a cure will prove elusive. As
we continue to chase progress in cancer, let’s be sure
that we don’t rob dying patients of a smaller, more
subtle miracle: a death with dignity and grace,

relatively free from pain and discomfort.”
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Strategies for Success

Direct patient care Indirect patient care

 Education/counseling « Ensuring/establishing

- Partnering with patients and multidisciplinary directed
caregivers » Toxicity directed algorithms

« Setting expectations » End-of-life or survivorship care

 Early ID of barriers to care « Peer/coworker education

- -

communication
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ommunication

A Supplement to VOL10 | SUPPL1 | MAR 2019

JADPRO

Journal of the Advanced Practitioner in Oncology

Immuno-Oncology Therapy

e, Meeting the Challenge of Immune-

Meeting the Challenge of Immune-Reljted Adverse
Events With Optimized Telephone Tridge and [—

— Related Adverse Events With Optimized

PD-1/PD-L1 Inhibitors for Non-Small Cell Lung

Cancer: Incorporating Care Step Pathways for

Effective Side-Effect Management T T . .

Checkpoint Inhibitor Immunotherapy for Head e e p O n e rl a q e a n D e l cate
and Neck Cancer: Incorporating Care Step

Pathways for Effective Side-Effect Management

Immune-Related Adverse Events From
Immunotherapy: Incorporating Care Step Pathways

to Improve Management Across Tumor Types

Appendix: Care Step Pathway Tools for
Immune-Related Adverse Event Assessment

and Management Brianna Hoffner, MSN, ANP-BC, AOCNP®, and Krista M. Rubin, MS, FNP-BC

This supplement provides

3 CREDITS/CONTACT HOURS

This supplement, certified for CME/CE/CPE credit, s jointly provided by

f >B Advanced Practitioner
(1| sodesy for ssolony ANNENBERG CENTER H

o CCaTE, AIM
APSHO iR JERRANOVA

IMMUNO-
ONCOLOGY
ESSENTIALS

|“|ARBORS|DE advancedpractitioner.com 0 o
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New Investigations

Co-inhibitory

* TIGIT (T-cell immunoglobulin and ITIM domain)
TIM-3 (T-cell immunoglobulin and mucin domain 3)
TLR-9 (Toll-like receptor 9)

LAG-3 (Lymphocyte activation gene-3)

VISTA (V-domain Ig suppressor of T-cell activation)

Co-stimulatory

« 0X40 1
« CD40 Molecules in the tumor necrosis factor (TNF) receptor superfamily
- 4-1BB

* GITR (glucocorticoid-induced TNF receptor)
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More Questions?

Come see us at Booth #829 (next to the APSHO Booth)
in the Exhibit Hall from 2:50 to 3:50 pm today

bl

JADPRO



SMARTIE

This has been a SMARTIE presentation.

To access your post-session questions, you can:

Click on the link that was sent to you via email
Visit the SMARTIE station

Go to jadprolive.com/smartie2019
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