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Immune effects of systemic and local RadioTherapy (RT)

Low-doses systemic RT High-doses local RT

Allogensic haamatopoitic e Int Journal of Radiat Oncol Biol Phys 2012
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Tumor Rejection by the immune system as the “5th R” of radiobiology

The “4 R’s” of radiobiology )

1.  Redestribution of cells into
radiosensitive phases of the
cell cycle (G2/M)

2. Reoxygenation of hypoxic

cells in a tumor core

Repair of sublethal damage

4. accellerated Repopulation of
cells due to proliferation J

+ intrinsic Radiosensitivity

Effects caused:

e directly with a
damage on DNA of
tumor cells

e indirectly after the
induction of free
radicals
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Immune-modulation induced by low and high doses RT

Irradiation promotes an M2 macrophage phenotype in
tumor hypoxia Chiang et al, Front Oncol 2012
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Radiation induces in vitro the hallmarks of immunogenic cell death
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Immunological benefits induced by RT in tumor microenvironment

Irradiation induces the release of Hsp70 Dendritic cell (OC)

which can have direct mﬂammatory and
anti-inflammatory effegis.and

: Increase of Hsp70 presented in the

T cells via APCs : membrane of irradiated tumors acts as I cel
' target recognition structure for NK cels, »’

cmHsp70.1 mAD and granzyme B
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RT immunogenic stimulation reflects in improved anti-tumor
T-cell responses

- Dendritic cell activation T lymphocyte maturation
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The “vaccine role” of RT may induce the abscopal effect

Radiation

// . Abscopal effect?

Bone metastases
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Potential immune contribution to the abscopal effect

The delay of the Abscopal effect may reflect the development of:

i
R R

Modified from Sologuren et
al, Trans Canc Res 2014

*RT+in situ vaccination with a TLR9 agonist induce
systemic lymphoma regression exploiting
cytotoxic anti-tumor T cell-responses
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& Brody et al, J Clin Oncol 2010

e 3 “systemic cytokine storm” (TNF, IL-4, IL-18, IL-2, GM-CSF)
e anti-tumor humoral immune effects
e anti-tumor immune cell response mediated by T cells
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Abscopal effect is associated with increased anti-tumor T-cell responses

eMetastatic melanoma with pleural-based paraspinal mass,

hilar lymphadenopathy, and splenic lesions
eDose RT: 28.5 Gy in 3 fx to pleural-based paraspinal mass
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Increased humoral and cellular anti-tumor immunity before
the abscopal effect

O e Metastatic melanoma Seroreactivity To Cancer-Testis Antigens
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The association RT+Ipilimumab has a synergistic effect

T-cell
inhibition

T-cell
activation

Postow et al, Clinic Canc Res 2012

e The association RT+Ipilimumab
has a synergistic effect:

1. increased of immune responses
against tumor-associated antigens
2. clinical response

e Ipilimumab blocks cytotoxic T-
lymphocytes antigen 4 (CTLA-4)
releasing T cells from this
immunologic checkpoint to exert
their full antitumor effect



Percent Survival

Gough et al, J Immunother 2010

Tumor volume (mm?)

Lymphocytes/mm’

RT+Immunotherapy: improving clinical responses?
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Potential predictive role of immune biomarkers in SABR treatment?

C 1 o 1 T A 1 Monitoring Anti-Prostate Cancer Immunity Following Stereotactic Body Radiotherapy (SBRT)
LRIcacLriails.gov

A service of the U.S. National Institutes of Health This study is currently recruiting panticipants. (see Contacts and Locations) ClinicalTrials, gov Identifier:
faril S, g - Clinic NCT01777802
Von'ad January 2013 by Mayo Clinsc
Sponsor First recenved: January 24, 2013

Last updated: January 28, 2013

Mayo Clinic . . . aifapd
Last verfied: January 2013
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Sean S. Park, Mayo Clinic

Cm e Phase Il clinical trial employing SABR for oligometastatic breast cancer patients
* To evaluate SABR effects on anti-tumor immune response

Azl study design

Patients enroliment SABR treatment Follow up
* < 6 metastatic lesions e 30 Gy / each lesion Possible concurrent treatments:
(diagnosis torugh FDG-PET/CT) * 3 daily fractions * hormonal treatment and/or
e controlled loco-regional (10 Gy/fraction) * chemotherapy
disease 4 ¢ 4 e steroids
* no brain metastases \ & & ¢ Trastuzumab
~
: ; ¢ 24h after the v 1 month‘ 4 months v
Diagnosis % ) , “a )
first fraction after SABR after SABR
Immunomonitoring

e October 2012-February 2014: 10 evaluable patients with tumor control 6 months after SABR



Enhanced survivin-specific CD8+ T-cell responses 1 month after SABR
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Induction of polyfunctional HER2-specific CD8+ T cell responses

after SABR
e In vitro prestimulation of patients’ lymphocytes with HLA-matched MIP-1
epitopes derived from BC-associated antigens (survivin, CD1073 TNF-a

mammaglobin-A, HER2) for 12 days. Then, flow cytometry
characterization of antigen-specific CD8+ T cells
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Differential modulation of T-cell responses after SABR
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Modulation of other immune parameters after SABR

Healthy women
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e SABR modulates the anti-tumor immune response in oligometastatic BC patients



Future perspectives

e Study completion
* To evaluate the predictive role of immunololgical biomarkers
e To purpose a combination therapy between RT and immunotherapy

Is it possible to exploit the positive effects of SABR
on the anti-tumor immune response?

NEGATIVE EFFECTS POSITIVE EFFECTS

| Tumor Y Ve
7 @ + IMMUNOTHERAPY

Formenti et al, JINC| 2012
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