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Approaches for Increasing the Efficacy of

Checkpoint Inhibitors




Biomarkers for Response to ICB?

PDL1
expression

Mutational CDS*_T cell
load \ density

Topalian et al, Nature Reviews Cancer, 2016



Biomarkers: When not What?
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PD-1 blockade
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Checkpoint Inhibitors in Patients Treated with
Neoadjuvant Chemotherapy
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Combination versus Sequential Checkpoint
Inhibitors in Patients with Platinum Resistant
Ovarian Cancer
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Can Efficacy be Improved by Route of
Administration?

Tumor
microenvironment

Tumor cell

Tumor
antigen Dendritic cell antigen
Tumor cell

T-cell Anti-PD-1
Anti-CTLA-4 " attacks

Carlino and Vong Clin Cancer Res 2016
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Adoptive Cell Therapies



Transmembrane
Membrane
3 /Signaling domain

Cytoplasm

CD3g

Introduced TCR Introduced CAR Endogenous TCR

Gene-modified T cells

Fujiwara Pharmaceuticals 2014



CAR vs Transgenic TCR
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Tumor cell 'L T cell
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Kershaw et al., Clin Trans Immunology 2014



Transferred Receptor: TCR / CAR

Target Antigen/ Cancer

Antigen CAR or TCR Cancer
MART-1, gp100 Melanoma
HPV E6 Cervical, Anal, Vaginal
NY-ESO-1 Sarcoma, Myeloma, (Breast, Lung)

MAGE-A3 Any cancer MAGE-A3+
P53 Any cancer overexpresses p53
CD19 Lymphoma

EGFRuvIII Glioblastoma, Breast, Lung

Kappa Light Chain CLL, B cell NHL

Her2Neu Osteosarcoma, Breast
CD30 Lymphoma (NHL and HD)
GD2 EBV-specific CTL targeting GBM




CAR T-cell Therapy for Ovarian Cancer

Koneru ef al. Journal of Transiotional Medicine (2015) 13:102 J‘tﬂ,

DOI 10.1186/512967-01 5-0460-x ~| JOURNAL OF

TRANSLATIONAL MEDICINE

PROTOCOL Open Access

A phase | clinical trial of adoptive T cell therapy
using IL-12 secreting MUC-16°° directed chimeric
antigen receptors for recurrent ovarian cancer

Mythili Koneru'~, Roisin O'Cearbhaill'~, Swati Pendharkar', David R Spriggs™~ and Renier J Brentjens’




Adoptive Cell Therapy: TIL

Lymphodepletion prior

to TIL transfer (day -7) High-dose IL-2

Tumor removed
by surgery

\ Tumor cut into
e _ small fragments
Initial TIL expansion o g

or “Pre-REP” phase 9;: TIL infusion

(3-5 weeks) ¢ / IL-2

] 0000 Rapid expansion of TIL (“REP”) ]
e 0000 (2 weeks) -.:- <555 | pooled into one infusion bag

Expanded TIL (10-150 billion)

culture plates

000
LLL Anti-CD3

Feeders
[ IL-2
5 G G TIL rapidly expanded in flasks

Adapted from Wu, Forget, Chacon et al. Cancer J. 2012




IL outcomes In melanoma

43% clinical
response rate
Including 6 CR
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IL outcomes In Cervical Cancer

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Complete Regression of Metastatic Cervical Cancer After
Treatment With Human Papillomavirus—Targeted
Tumor-Infiltrating T Cells

Stevanovic JCO 2015



TIL outcomes in melanoma

Age HPY
Patient {years} Histology Type

ASC 18

Table 1. Characteristics of Patients and Administered T Cells

Sites of Disease
lliac lymph nodes, lung, lung
hilum, retroperitoneum,
vaginal cuff

Bone, liver, lung, lung hilum,
mediastinum, pelvis

Prior Systemic Treatment

Yes Cisplatin

Cisplatin, carboplatin, paclitaxel,
xpilong

Within Response

CD3+ (% .
Cells L3+ OB Duration or
(x 10%) CD4+ CDB+ Type TTP {imonths)

29 72 7 PO

Mo. of IL-2
Doses

lliac lymph nodes, lung
hilum, mediastinum,
retroperitoneun

Axilla, breast, liver,
amentum, pleura, soft
tissue

Brain, mediastinum,
supraclavicular nodes

Pelvis, perihepatic mass

Axilla, bone, lung,
mediastinum, pelvis,
retroperitoneum

Cisplatin, vincristing,
bleormycin, gemcitabing,
paclitaxel, topotecan

Cisplatin, carboplatin, paclitaxel,
flugrouracil, inng
dovitinin, pemet

Cisplatin

Cisplatin

Cisplatin, paclitaxel, carboplatin,
bevacizumab

Cisplatin, paclitaxel

Cisplatin, carboplatin, paclitaxel,
ipilimumakb

64
33

Abbrevations: AC, adenocarcinoma; ASC, adenosquamous cell carcinom R, complete response; HFY, human papillemavirus; IL-2, interleukin-2; PD, progressive
disease; PR, partial response; RT, radiotherapy; SCC, squamous cell carcinoma; TTP, time to progression.

[




OvCa has similar CD3* infiltration to
Melanoma

Comparing CD3  TIL Infiltration in Several Cancer Types
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OvCa has similar CD8" TIL infiltration to
Melanoma

paring CD8 /CD4 TIL Ratio in Different Cancers
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Sakellariou-Thompson et al. SITC 2016



T cell infiltration and CD8/CD4 ratio in primary
VS metastasis or pre/post chemotherapy

CD3+ TIL infiltration in fresh samples CD8:CD4 ratio in fresh samples

% CD8/% CD4 Ratio
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Donastas Sakellariou-Thompson




Upcoming Adoptive Cell Therapy Trials at
MDACC



LETTERS

https://doi.org/10.1038/541591-018-0040-8

Immune recognition of somatic mutations leading

to complete durable regression in metastatic
breast cancer

Nikolaos Zacharakis', Harshini Chinnasamy', Mary Black’, Hui Xu', Yong-Chen Lu®", Zhili Zheng',
Anna Pasetto’, Michelle Langhan', Thomas Shelton’, Todd Prickett’, Jared Gartner!, Li Jia',
Katarzyna Trebska-McGowan?, Robert P. Somerville', Paul F. Robbins', Steven A. Rosenberg',
Stephanie L. Goff' and Steven A. Feldman'




Future of Immunotherapy for

Gynecologic Cancers
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