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Current treatment possibilities: a problem for oncologis
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Milestones within Immunotherapy

Enthusiasm Phase Skepticism Phase
1978 - 1985 1985 - 2000

1890s 1960s 1978 1986 1996 1998 2011 2012
First cancer Adjuvants Tumor- IFN-aa  IFN-« IL-2 Ipilimumab/ First clinical

vaccine (e.g., BCG) specific approved approved approved anti-CTLA-4 data for
developed shown to mAbs asHCL as for RCC & approved for anti-PD-1

(Coley's eradicate cancer adjuvant melanoma advanced

“toxins”) some tumors immuno-  therapy melanoma

l l therapy | l

1960s 1970s 1980s 1990s 2000s 2010-12

1953 1976 1985 1991 2010
Coley’s work first Immune Adoptive First tumor First cellular
published component to immuno- antigen immuno therapy
spontaneous therapy for cloned approved for
regressions in patients with (MAGE-1) prostate cancer

melanoma cancer (Provenge)
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Radiotherapy and immunogenicity
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= High interstitial pressure
= Low oxygenation Tumor specific T-cells T-cell exposure and activation
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Radiotherapy and immunogenicity

NEGATIVE EFFECTS POSITIVE EFFECTS

F Tumor
/ Rejection .

GROW " FormenandDemariaJNCR013 % B



MAASTk

Radiotherapy and immunogenicity

NEGATIVE EFFECTS POSITIVE EFFECTS Positive effects
predominate, but are
often insufficient to s
balance to achieve
tumor regression

F Tumor
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How to improve RT response?

Vaccindased strategies Adoptive T/NK cell therapies

Cytokines and immiergeted agents
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How to improve RT response?

Vaccindased strategies Adoptive T/NK cell therapies
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A substances secreted by immune cells
A function locally or at a distance to enhance or suppress imm

A regulate NK cells, macrophages and neutrophils (innate imr
system) + T cells and B cells (adaptive immune system)

A important for cancer:

ILIb (i nef fechates toxiciey of othetsY m

TNF (promising but severe hypotension)

IL4 (minimal an#incer activity and toxic)

IL6 (some activity, but was a growth fan&yléonaells)

GMCSF (used primarily in SC transplants)

INFD acfivity against RCC, melanoma, lymphermak e mi a, Kaposi 6s ¢
IL2 (activity against RCC, melanoma, lymphoma, leukemia)

IL12 (minimal armor activity as stand alone, but good as adjuvant)
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Naive T cell Activated T cell Early effector T cell Late effector T cell

Effector cytokine
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Immunostimulatory Immunosuppressive

Apoptosis

Proliferation
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Anti-apoptotic
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Immunostimulatory

Systemic interleukin 2 [ @@ Apoptosi

t Cyclins t Fas

+ Cell-cycle inhibitors t FasL
t FOS + FLIP
t MY

Immunosuppressive

Anti-apoptotic
t BCL-2
t BOL-X

Toxicity: Cytotoxicity
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InterleukiniBtratumor@hasopharyngeal carcinoma)
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Vascular targeting19

Cancer patient

EDB

Tumour
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Vascular targeting19

oncofetal fibronectin E? B E|DA I LCS

L19 F8

[Zardi et al. (1987) EMBO J., €, 2337,
Fattorusso et al. (1999) Structure, 7, 381]
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124- 19SIP: PET imaging
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24 h
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Cancer patient

EDB

Tumour

Immunocytokine HIL9
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L19IL2 enhanced therapeutic efficacy
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L19IL2: combination with RT?!?!
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L19IL2: combination with RT?!?!

Hypothesis

RadiotherampmbinedithL19IL2Induces cytotoxic
T-cellmediatedntitumoumMmmune response
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The models

A C51 colon carcinomaBalb/c immunompetemhice
A Lewid.ungCarcinoma in C57BIféthuneompetemhice
A 4T1breasCarcinomia Balldcimmun@ompetemhice

4T1
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Brmodal treatment: experimental design

Start experimdanday0:tumoustartinggolume approximateApOmrm

Immunotherayl9IL2 L19/1L2 / PBS)
(equimolatoseof 0.8 mg/kg)
Followup tumor
volume (T4xSV)
0 1 2 3 4 5 days
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Brmodal treatment results in convincing tumor respons

high EEB expression
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Number of cures depends on trigger dose

PBS

2Gy RT+PBS
2Gy RT+L19-1L2
5Gy RT+PBS
oGy+L19-IL2
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Tumor response dependent B fiBsence
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Brmodal treatment: experimental design

sacrifice
Immunotherapy spleen, lymph node and tumour
(L19IL2 / PBS) 1AFACSY frozen
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Tumor response causally related to cytotoxic T cells pr
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Central memory effect upon ctrkglienge after 150 day

Percentage of tumor-free mice
after reinjection

g 1907 —— Cured mice reinjected
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Abscopatffect
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Abscopatffect
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Abscopatffect. an effect of €D4ells?

Pd-1 expression
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Abscopaffect:. a general phenomenon?
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Abscopatffect: human evidence?

van den Heuwel et al. Journal of Translational Medicine (2015) 13:32
DOl 10L1 186451 2967-015-0397 -0

—l- JOURMAL OF
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RESEARCH Open Access

NHS-IL2 combined with radiotherapy: preclinical
rationale and phase |Ib trial results in metastatic
non-small cell lung cancer following first-line

chemotherapy

Michel M van den Heuvelr, Marcel "u“erheijz, Rogier anhuizen1, Jose BE'|I:|E'rbDSE, Anne-Marie C Dingemanﬁl,

Dirk De Ruysscher", Julien LaurentS, Robert TlghEE', John Haanen' and Sonia Quarating™

Clinical outcome

No objective responses were observed during the trial. based on RECIST v1.0 criteria for tumor response.
PES. and OS. Median PFS was 2.9 months (95% confidence mterval [CI] 1.5: 3.1) and median OS was 8.6
months (93% CI 4.9: not evaluable). As of the dav of reporting there are 2 long-term survivors (both in good
performance status 4 vears after start of first-line chemotherapv). One patient discontinued treatment with
NHS-IL2? n November 2013 and there were still no signs of disease activity i August 2014 Of note. both

long-term survivors developed thyroiditis during treatment.

richt
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Abscopatffect: human evidence?

Local radiotherapy and granulocyte-macrophage colony- > ™
stimulating factorto generate abscopal responses in patients
with metastatic solid tumours: a proof-of-principle trial

Encouse B Golden, Arpit Chhabra, Abraham Chachoua, Sylvia Adams, Martin Donach, Maria Fenton-Kerimian, Kent Friedman, Fabio Ponzo,
James S Babb, Judith Goldberg, Sandra Demaria, Silvia C Formenti

150+

A Abscopal responses in 11/41 oo
patients

T

Change from basaline (%)
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1004
Patients

. Figure 2: Waterfall plot of best abscopal responses
GROwW The plot shows the percent change from baseline in the best responding
abscopal lesions. Each bar represents the best abscopal response for one patient.
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Inclusion/exclusion criteria

Patient profile:

A Synchronousr metachronowsigometastatisolid tumor
(NSCLC, RCC, HNSCC, CRC, melanoma)

A Referredor SABR
A >2 and>5 metastatic sites
A Adequate bomearrow, hepatic and renal function

A Lifeexpectancy 3 months
A Capablef complying with study procedures
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General overview

Phase | 8 + 3» design

1 week
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