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ODbjectives

Review current understanding of the
mechanism of action for anti-PD-1 therapy

Have an appreciation for the types of adverse
events associated with nivolumab (anti-PD-1)

Review what might be done to improve
response rates in patients with NSCLC.
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Antitumour immunity
gets a boost

Five papers extend the list of cancers that respond to therapies that restore 496 | NATURE | VOL 515 | 27 NOVEMBER 2014
antitumour immunity by blocking the PD-1 pathway, and characterize those
patients who respond best. SEE LETTERS P.558, 563, P.568, P.572 & P.577

JEDD D. WOLCHOK & TIMOTHY A. CHAN
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ORIGINAL ARTICLE

Nivolumab versus Docetaxel in Advanced
Squamous-Cell Non—-Small-Cell Lung Cancer

Julie Brahmer, M.D., Karen L. Reckamp, M.D., Paul Baas, M.D.,

Lucio Crind, M.D., Wilfried E.E. Eberhardt, M.D., Elena Poddubskaya, M.D.,
Scott Antonia, M.D., Ph.D., Adam Pluzanski, M.D., Ph.D., Everett E. Vokes, M.D.,
Esther Holgado, M.D., Ph.D., David Waterhouse, M.D., Neal Ready, M.D.,
Justin Gainor, M.D., Osvaldo Arén Frontera, M.D., Libor Havel, M.D.,
Martin Steins, M.D., Marina C. Garassino, M.D., Joachim G. Aerts, M.D.,
Manuel Domine, M.D., Luis Paz-Ares, M.D., Martin Reck, M.D.,
Christine Baudelet, Ph.D., Christopher T. Harbison, Ph.D.,

Brian Lestini, M.D., Ph.D., and David R. Spigel, M.D.
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Overall Survival
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Figure 1. Kaplan—Meier Curves for Overall Survival.

The analysis included all the patients who underwent randomization. Symbols indicate censored observations, and
horizontal lines the rates of overall survival at 1 year.



Duration of Response
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Progression -Free Survival

B Progression-free Survival
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Table 3. Treatment-Related Adverse Events Reported in at Least 5% of Patients.*

Event Nivolumab (N=131) Docetaxel (N=129)
Any Grade Grade3 or4 Any Grade Grade 3 or4

number of patients with an event (percent)

Any event 76 (58) 9 (7) 111 (86) 71 (55)
Fatigue 21 (16) 1(1) 42 (33) 10 (8)
Decreased appetite 14 (11) 1(1) 25 (19) 1(1)
Asthenia 13 (10) 0 18 (14) 5 (4)
Nausea 12 (9) 0 30 (23) 2(2)
Diarrhea 10 (8) 0 26 (20) 3(2)
Arthralgia 7 (5) 0 9(7) 0
Pyrexia 6 (5) 0 10 (8) 1(1)
Pneumonitis 6 (5) 0 0 0
Rash 5(4) 0 8 (6) 2(2)
Mucosal inflammation 3(2) 0 12 (9) 0
Myalgia 2(2) 0 13 (10) 0
Anemia 2(2) 0 28 (22) 4 (3)
Peripheral neuropathy 1(1) 0 15 (12) 3(2)
Leukopenia 1(1) 1(1) 8 (6) 5 (4)
Neutropenia 1(1) 0 42 (33) 38 (30)
Febrile neutropenia 0 0 14 (11) 13 (10)
Alopecia 0 0 29 (22) 1(1)

* Safety analyses included all the patients who received at least one dose of study drug. No treatment-related deaths oc-
curred in patients treated with nivolumab. Treatment-related deaths were reported in three patients treated with
docetaxel (one death each from interstitial lung disease, pulmonary hemorrhage, and sepsis).
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Controversy: PD -L1 Expression

Overall Survival: 1% PD-L1 Expression
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Controversy: PD -L1 Expression
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Controversy: PD -L1 Expression

Predictive correlates of response to the anti-PD-L1
antibody MPDL3280A in cancer patients

Roy S. Herbst!, Jean-Charles Soria®, Marcin Kowanetz®, Gregg D. Fine®, Omid Hamid®*, Michael S. Gordon®, Jeffery A. Sosman®,
David F. McDermott’, John D. Powderly®, Scott N. Gettinger', Holbrook E. K. Kohrt?, Leora Horn'’, Donald P. Lawrence!,
Sandra Rost’, Maya Leabman’®, Yuanyuan Xiao®, Ahmad MoKatrin®, Hartmut Koeppen®, Priti S. Hegde®, Ira Mellman®,

Daniel S. Chen® & F. Stephen Hodi'?
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Figure 3 | Antitumour activity of MPDL3280A by immunohistochemistry
(IHC) tumour-infiltrating immune cell (IC) and biomarker status. a, Table
of antitumour activity in patients with NSCLC by PD-L1 THC (IC) status.



What did they “look” at?

IL-6, II__-1U TGF-p
PD-L1 Galectin-1 T IDO

9 Antigen loss
/ MHC loss

R D Schreiber et al.
Science 2011,
331:1565-1570

Tumor growth
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What did they “look” at?

-6, IL-10 —|— TGF-B

9 Antigen loss
/ MHC loss

R D Schreiber et al.
Science 2011,
331:1565-1570

Tumor growth
promotion



What else can we “look” at?
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SITC Immunoscore Taskforce

Cancer classification using the Immunoscore: a
worldwide task force

Galon et al.
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SITC Immunoscore Taskforce

EDITORIAL Open Access

The additional facet of immunoscore:
immunoprofiling as a possible predictive tool for
cancer treatment

Paolo A Asderto’’, Mariaelena Capone', Walter J Urba’, Carlo B Bifulco’, Gerardo Botti', Alessandro Lugli?
Francesco M Marincola®, Gennaro Ciliberto’, Jérdme Galon®®” and Bernard A Fox™*

J. Transl Med. 11: 54 2013
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Melanoma section showing PD-L1+
macrophages surrounding PD-L1- tumor cells

yellow = CD8
green = Foxp3

pink = CD163

Zipel Feng

EARLE A. CHILES
RESEARCH INSTITUTE




Example interaction
distance measurement:

What are the average
numbers of PD-L1+ tumor o |
cells and cytotoxic T cells . | velloin = eyinkodic T call
within 10 and 25 microns of
regulatory T cells?

pink = macrophage

Calculations performed with
R scripts. operating on
inForm cell phenotype
output files
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PDL-1 - Cy5 / / FoxP3 — FITC / CD3 — Alexa 594
CD163(Mcphg) — Alexa 514 / Cytokeratin — coumarin / DAPI




PDL-1 - Cy5 / / FoxP3 — FITC / CD3 — Alexa 594
CD163(Mcphg) — Alexa 514 / Cytokeratin — coumarin / DAPI




Most Important Question Iin
Immuno-Oncology Today?
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Most Important Question Iin
Immuno-Oncology Today?

Why do people
not respond
to immunotherapy?

ga—
i L}
£ -
e e
1% L -.\.
- S 'tc o
. _ g
Socioty for Immunotharapy of Cancer



ARTICLE

doi:10.1038/nature12477

Signatures of mutational processes in
human CaAncCer Alexandrov L et al. Nature 2013
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ARTICLE

doi:10.1038/naturel2477

Signatures of mutational processes in
huma-n Cancer Alexandrov L et al. Nature 2013
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ARTICLE

doi:10.1038/naturel2477

Signatures of mutational processes in
huma-n Cancer Alexandrov L et al. Nature 2013
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Mutational landscape determines
sensitivity to PD-1 blockade in
non-small cell lung cancer

Naiver A. Rizvi,"**+ Matthew D. Hellmann,"** Alexandra Snyder,"*** Pia Kvistborg,*
Vladimir Makarov,” Jonathan J. Havel,” William Lee,” Jianda Yuan,® Phillip Wong,°
Teresa S. Ho,® Martin L. Miller,” Natasha Rekhtman,® Andre L. Moreira,®

Fawzia Ibrahim,' Cameron Bruggeman,? Billel Gasmi,'® Roberta Zappasodi,'®

Yuka Maeda.,m Chris Sander,7 Edward B. Ga:mn,“ Taha Merghouh,l’m

Jedd D. Wolchok,""*'° Ton N. Schumacher,* Timothy A. Chan®*%} 3 APRIL 2015 « VOL 348 ISSUE 6230
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Big Question?

What will Prime Anti-Cancer Immunity

. Will combination immunotherapies?

- Standard therapies (chemo/rads)

- Std. vaccines + Costim (OX40, 4-
1BB)

- Ab — Ab combinations

(Tim3, OX40, LAG-3, VISTA ...)

. “Re-direct” immune cells - Chimeric Antigen
Receptor (CAR) T cells, DARTs, Bi-specific Abs.

(S]tE) <% EARLE A. CHILES

T it e ¥ RESEARCH INSTITUTE



Combination Immunotherapy of B16 Melanoma Using
Anti-Cytotoxic T Lymphocyte-associated Antigen 4
(CTLA-4) and Granulocyte/Macrophage Colony-Stimulating
Factor (GM-CSF)-producing Vaccines Induces Rejection of
Subcutaneous and Metastatic Tumors Accompanied by
Autoimmune Depigmentation

By Andrea van Elsas, Arthur A. Hurwitz, and James P. Allison

400

Anti-CTLA-4 alone

% 007 Hamster IgG .
?é Hamster IgG + BL6/GM (3x) VaCCIne +
S 500 anti-CTLA4 + BLG/GM (3x) Ant-CTLA-4
g
2
100 J. Exp. Med.
Volume 190, Number 3,
" B August 2, 1999 355-366
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NSCLC Vaccines can induce CR (RARE)

BRIEF
COMMUNICATION

Granulocyte—Macrophage
Colony-Stimulating Factor
Gene-Modified Autologous
Tumor Vaccines in Non-
Small-Cell Lung Cancer

John Nemunaitis, Daniel Sterman,
David Jablons, John W. Smith 11,
Bernard Fox, Phil Maples, Scott
Hamilton, Flavia Borellini, Andy
Lin, Sayeh Morali, Kristen Hege

Journal of the National Cancer Institute, Vol. 96, No. 4, February 18, 2004
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Soclety for Immunotherapy of Cancer (SITC)

A|LUNG CANCER IMMUNOTHERAPY TREATMENTS IN CLINICAL TRIALS

Treamentswatgies | cimicalwials

Non-small cell lung cancer (NSCLC)

Therapeutic cancer
vaccines

e tergenpumatucel-L (HyperAcute), which consists of genetically modified lung
cancer cells

e (3Y1001, which is specific for a protein called telomerase, found in nearly all
cancers

¢ T(G4010, which targets the antigen MUC1

¢ (V9202 RNActive-derived cancer vaccing, which consists of six different
cancer antigens

¢ DRibble (DPV-001), which is a DC targeted vaccine containing more than 100
antigens overexpressed by the average lung cancer, plus toll-like receptor
(TLR) adjuvants

¢ racotumomab (Vaxira), which is specific for an antigen found on the surface of
tumor cells

e Adoptive T cell transfer as treatment for patients with lung cancers expressing
the NY-ESO-1 cancer antigen

sitco
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Hypothesis: Cancer Heterogeneity Mandates

Requirement for Broad Immunity

Intratumoral heterogeneity Intermetastatic heterogeneity
within a primary tumor between two metastases

Clone1 Clone 2

Pancreas

§}Primary tumor

Intrametastatic heterogeneity

Metastasis 1

within metastatic lesions Interpatient heterogeneity

A

Vogelstein B, Science 339:1546, 2013

Patient 2
o /
- h\

| RAVAAAS |

Hypothesis:

Effective
treatment of
metastatic
cancer will
require an
Immune
response to
many
antigens



Characterization of DPV -001.
A Cancer Autphagosome Vaccine

Spectrin/ .
: <" EARLE A. CHILES
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Proposed Model for DPV -001
Cross -Presentation

DPV-001: APC-Targeted delivery of a stable double
membrane vesicle containing more than 100

putative cancer antigens overexpressed by NSCLC,

DAMPs and agonists for TLR 2, 3,4, 7 and 9
NCT01909752 / NCT02234921 <" EARLE A. CHILES

¥ 'RESEARCH INSTITUTE



NSCLC metastasis post DPV-001 vaccination:
Tumor cells are strong PD-L1+ and infiltrated by T cells

EARLE A. CHILES
RESEARCH INSTITUTE




Phase I/ll Combination: 2 M |ine EARLE A, CHILES
Metastatic Squamous NSCLC SEARCH IRSTHUTE
DPV-001 + anti-PD -1 vs anti-PD -1 alone

Vac + Vac + Vac + Vac +
aPD-1 aPD-1 aPD-1 aPD-1

v __ 4 Vv | >

aPD-1 aPD-1 aPD-1 aPD-1
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Soclety for Immunotherapy of Cancer (SITC)

A|LUNG CANCER IMMUNOTHERAPY TREATMENTS IN CLINICAL TRIALS

Treatment stratgies

Non-small cell lung cancer (NSCLC)

Oncolytic virus therapy ¢ Reolysin, which uses a modified human reovirus (respiratory enteric orphan virus)

Small cell lung cancer (SCLC)

Adjuvant immunotherapy * MGN1703, a TLR
Checkpoint inhibitor e ipilimumab (Yervoy)*, an anti-CTLA-4 antibody

sitc >
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Antibiotics reduce effect of Oxaliplatin
A

WT H2O0 Contrel (n=18)
WT ABX Control (n=5)
WT H20 Oxp (n=26)
WT ABX Oxp (n=21)

Y
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Days after oxaliplatin injection Days after oxaliplatin injection

Fig. 4. Commensal bacteria control oxaliplatin therapy response by modulating ROS pro-
duction. (A) Subcutaneous EL4 tumor-bearing H,0- or ABX-treated mice were treated with oxaliplatin
(10 mg per kg of weight); tumor growth (top) and survival (bottom) are shown. (B) Global gene expression

SCIENCE VOL 342 22 NOVEMBER 2013
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NEWS&ANALYSIS
SCIENCE VOL 342 22 NOVEMBER 2013

BIOMEDICINE

Cancer Therapies Use a Little Help From Microbial Friends

Nature Reviews Immunology

VOLUME 14 | JANUARY 2014

COMMUNITY CORNER

VOLUME 20 | NUMBER 2 | FEBRUARY 2014 NATURE MEDICINE

Chemotherapy, immunity and microbiota—
a new triumvirate?

<™ EARLE A. CHILES
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Tumor Genome

Immunoprofile Microbiome

EARLE A. CHILES
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