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The 10 Paradigm:
Cancer is an Auto-Dysimmune Disorder
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Current Challenges for 1-O

Better |dentify Patients Overcome
who can benefit from the primary resistance
anti-PD(L)! monotherapy to anti-PD(L)! monotherapy
Avoid Secondary Resistance Address Incidence

(Uuality of the Anti-Tumor Immunity) & Severity of irAEs
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irAEs: on-target /off-tumor

Anti-PD-1 + Anti-CTLA4

59,0%
Ttmt Related Grade 3-4 AEs

Checkmate 067

55,0%

Anti-CTLA4
Anti-PD-1 27,3% 28,0%

21,0%
16,3% I

nivolumab ipilimumab nivo+ipi

B Larkin, J., et al. (2015). NEJM. 373, 23-34.
B Wolchok, J. D. et al. NEJM. 377, 1345-1356 (2017).
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Human Intra-Tumoral Immuno-Therapy
(HIT-IT)

Local priming o
Intra-tumoral Injection :

of Immunostimulatory agents

to trigger tumor-specific

Immunity

Distant effects e
Systemic anti-tumor immunity
against non-injected tumor sites

Marabelle, A., Tselikas, L., de Baere, T., and Houot, R. (2017). Ann. Oncol. 28, xii33-xii43.



HIT-IT: Usual Skepticism

* Feasibility
* Acceptability
* Implementation

* Ability to register an intratumoral drug



Number of New Intratumoral Immunotherapy Trials
/ Year (clinicaltrials.gov)
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Intratumoral Immunotherapy 2018
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The Equat/On to be solved




A20 B-cell Lymphoma:
A Pre-clinical Model of Resistance
to Immune Checkpoint Targeted Therapies
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Local Efficacy of Intratumoral TLR9 agonists

Effect of CpG Effect of CpG
on injected tumors on distant tumors
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Abscopal Responses
Upon Intratumoral Priming

Tumor Growth
of Uninjected Tumors

HouotR, Levy R. Blood 2009



Overcome Immune Checkpoint Blockade Resistance
with combinations of TLRago and imAbs

Non Injected (distant) Tumors
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Houot et al. Blood, 2009 113: 3546-52.
Sagiv-Barfi |, et al. PNAS, 2015;112:E966-72.



Systemic vs Local Immunomodulation:
Effect on Contra-Lateral Tumor Growth
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Distant Tumor

Growth (cm?)

Systemic vs Local Immunomodulation:
Effect on Contra-Lateral Tumor Growth
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% Survival

Intra-tumoral immunomodulation
does better than
Systemic immunomodulation
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Marabelle A, et al. J Clin Invest 2013; Jun 3; 123:2447-63.



AMERICAN JOURNAL
OF THE MEDICAL SCIENCES.

MAY, 1893.

THE TREATMENT OF MALIGNANT TUMORS BY REPEATED
INOCULATIONS OF ERYSIPELAS: WITH A REPORT OF
TEN ORIGINAL CASES!

By WiLLiayx B, CoLey, M.D,,
ASSISTANT SUEGEON TO THE HOSPITAL FORI RUPTURED AND CRIPPLED ; INSTRUCTOIL IN SURGERY
IN THE POST-GRADUATE MEDICAL SCHOOL, NEW YORK.

William Coley

“...on May 2, 1891,
| iInoculated a case of
sarcoma”

“At the end of two
weeks, the tumor had
disappeared”

Streptococcus pyogenes
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BCG: off the shelf TLR4 agonist

Fig. 4a and b, Squamous cell carcinoma of the oral cavity before (a) and 3 wecks after (b) a single injection of BCG-CWP

@ Springer-Verlag 19t

Randomized Clinical Study
on Intratumoral BCG-cell Wall Preparation (CWP) Therapy
in Patients with Squamous Cell Carcinoma

in the Head and Neck Regi{m Cancer Immunol Immunother (1981) 12:71-79

Intratumoral Bacillus Calmette-Guérin Immunotherapy prior to
Surgery for Carcinoma of the Lung: Results of a Prospective
Randomized Trial

Richard A. Matthay, Donald A. Mahler, Gerald J. Beck, et al.

Cancer Res 1986;46:5963-5968.



TLR7 ago (imiquimod)
on Basal-cell Carcinoma

Neville JA et al. (2007) Management of nonmelanoma skin cancer in 2007 Nat Clin Pract Oncol 4: 462—-469

nature CLINICAL PRACTICE

ONCOLOGY



ITCMP-001 (Checkmate Pharma) + pembrolizumab
in oPD-1 refractory Melanoma

CMP-001 + Pembrolizumab in PD-1 Resistant Melanoma
Best Tumor Response, All Subjects (ITT, RECIST v1.1)

(2401
N

of Target Lesions

Percent Change from Baseline in SLD
: (=]

ORR = 22% [95% CI 13%-33%]
CR=2; PR=13

BP0 gsSD @ PR DCR]

ORR =22%

M.Milhem, Abstract #10610, AACR 2018




IT tilsotolimod (idera Pharma) + ipilimumab
in olPD-1 refractory Melanoma
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ORR= 38,1%
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A.Diab et al, ASCO 2018
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HIT-IT: Actual Challenges

Dose (+/-) = dose vs drug escalation ?
Regimen = rationale for Q3W cycles?
PK/PD = what is relevant?

Trial Design & DLTs = health agencies & EC?
Imaging assessment criteria =» itRECIST ?
Definition of PD/PR = clinical benefit?



EXPERT MEETING ON
HUMAN INTRATUMORAL IMMUNOTHERAPY (HIT-IT)

Paris, March 8th 2018

Aim

To provide guidance and to help structure the development of HIT-IT

Scope

Intratumoral injection of immunostimulatory products
(exclusion of cryotherapy, HIFU, irradiation,...)
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Advantages of Intratumoral Immunotherapy

1L S S B « No antigen (Ag) identification nor isolation required;

PRINCIPLE stimulation against most antigenic tumor epitopes

* Direct/better bioavailability of immunostimulatory drugs

* On-target (intra-lesional) immune stimulation

* Product draining into tumor draining lymph node

* Ag diversity : response against the entire antigenic
repertoire of a tumor (not limited to few tumor
associated antigens); Polyclonal T and B-cell stimulation

PATIENT  No pre-treatment tumor material required

ELIGIBILITY « No HLA nor Ag restriction / Applicable to all patients

* Injectable Tumor Lesion Available (Definition which depends

on the expertise of the Interventional Radiologist)

DRUG * Off-the shelf (no ex vivo manipulation)
PRODUCTION o Cheaper

PATIENT * None (besides injectability)
SELECTION

Personalized Immunization / Universal strategy



Waterfall Plots for HIT-IT
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ABSCOPAL = IRRADIATION

IRRADIATED LESION

ABSCOPAL RESPONSE

Marabelle, A., Tselikas, L., de Baere, T., and Houot, R. (2017). Ann. Oncol. 28, xii33-xii43.



ENESTIC (injected)
vs ANENESTIC (non-injected)
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Marabelle, A., Tselikas, L., de Baere, T., and Houot, R. (2017). Ann. Oncol. 28, xii33-xii43.

ANENESTIC RESPONSE




RATIONALE INTRATUMORAL COMBINATION THERAPIES

Recruitment of APCs, Phagocytosis & Tumor Antigen Presentation

Treg Depletion

Anti-CTLA-4
(Chemotherapy?)
(TKI?)

Anti-PD-1
|D0;

CTL ) |

aPD-1

LR

T,

Activation of Cytotoxic Cells

Toll-Like Receptor Agonists
SIING /7 RIG-I agonists
Anti-CD40 agonists
Anti-PD-LI

Oncolytic Viruses
] ‘ Radiotherapy
PD-LI,--""‘" emotherapy

or \ | Anti-Tumor mAb
/" Interv.Radio.(RFA.Cryo)

Local Immunogenic Cancer Cell Death

Marabelle, A., Tselikas, L., de Baere, T., and Houot, R. (2017). Ann. Oncol. 28, xii33-xii43.



Nivolumab

RT + HIT-IT ‘ Nivolumab Pembrolizumab

Pembrolizumab Atezolizumab
Durvalumab Durvalumab

Avelumab
DRUG DEVELOPMENT

SURGERY
or CHEMO-RT
RELAPSE

DISEASE HISTORY




Neo-Adjuvant IT vs Adjuvant IV

NEO-ADJUVANT k& Survalumat

0.9 Placebo
0.8
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0.5

Durvalumab

0.4 ! |
0.3 |

0.2 ! Placebo

Probability of Progression-free Survival

1
1
1
Stratified hazard ratio for disease progression
0.14  ordeath, 0.52 (95% Cl, 0.42-0.65) ! |
Two-sided P<0.001 !
I

0.0 T I I I T I I 1
0 3 6 9 12 15 18 21 24 27

Months since Randomization

Antonia, S.J., et al. (2017). Durvalumab after Chemoradiotherapy in Stage IIl Non—Small-Cell
Lung Cancer. N. Engl. J. Med. 377, 1919-1929.



IT T-VEC + IV pembrolizumab in Melanoma

i . ORR = 57% (irRC)
ORR pembro alone ~ 33%

Injected Lesions (n=50)

l CR rate = 24% (irRC)
il CR rate pembro alone ~ 6% (RECIST)

PFS at 9 month =71%
] PFS at 9 months pembro alone ~40%
2l
N . il
Non-Injected Non-Injected
il Non-Visceral Lesions (n=20) i Visceral Lesions (n=29)
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G.Long, ASCO 2016



Improving anti-PD(L)1 efficacy
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ML Gauci et al. Clin Cancer Res (2018), in press



Stratification for Intensification

Tumor
Burden

RT + HIT-IT
o10}7) R i S ——




Current Questions for RT+HIT-IT

o Are some tumor sites better than others to generate a anti-tumor response in non
injected sites ? (grioritization)

e Are the pre-existing immune infiltrates predictive of the efficacy or are their
universal combination able to prime/enhance the anti-tumor immunity?

e Is concomitant treatment of several lesions better than sequential ? Is sequential
injection of multiple lesions generating a prime/boosting effect?

e |s RT+HIT-IT generating a better memory anti-tumor immune response than RT
alone or HIT-IT alone or systemic therapy ?

o Does RT+HIT-IT require combination with systemic treatment?

e [Does neo-adjuvant RT+HIT-IT protect from post surgical relapses? s
lymphadenectomy harmful for the long term effect ?
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