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Rationale for Radiation and Immunotherapy

Tumor cell

T cells
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Is standard fractionation or
hypofractionated more immunogenic?

4%
L | EARLE A. CHILES == PROVIDENCE

RESEARCH INSTITUTE
Cancer Center



Radiation Fractionation

Standard Fractionation Hypofractionation

Duration 5-8 weeks (28-40 1-2 weeks (<5 treatments)
treatments)

Dose 1.8-2.0 Gy per fraction 5-40Gy per fraction

Field Size Large Fields including Tight small fields minimizing
normal tissue normal organs

Duration per 2-10 min 45 min -1 hr

fraction

Toxicity Acute>Chronic Chronic>Acute

SBRT, SABR, Gamma Knife,
radiosurgery, Cyberknife
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Conventional fractionation
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Hypofractionation
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Proposed Mechanisms of Synergy Between
Radiation and Immunotherapy

e Tumor antigen release

e Tumor adjuvant release (DAMPS)

e Deletion of anergic and regulatory T cells

e Antigen processing machinery upregulation
e Cytokine and chemokine induction

e Enhanced immune cell trafficking
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Protocol Design

20Gy
Cohort 1 AI’—> Immune monitoring Restaging
coronz—dil, [ fawam ] | e |
<€ >
Il 1 5 16 days
Cohort 3 >

-7 -5-3

4%
L | EARLE A. CHILES == PROVIDENCE

RESEARCH INSTITUTE
Cancer Center



Response rates exceed historic rates with IL-2
alone

[} No abnormal FDG uptake by PET
PET scan not obtained

Percent change from baseline
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Melanoma Patient Anecdotes
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RCC Anecdotes

Lesion tx’d with
SBRT
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Immune Parameters Associated With Response
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Phase Il Study of SBRT + IL-2 in
Patients With Metastatic
Melanoma
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Phase Il Clinical Trial Design

IL-2 alone Further cycles
/ l of IL-2

Randomization Pre d1 d2
SBRTHL-Z » Further cycles
of IL-2
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Phase || SBRT IL-2

 Characterize serum parameters including
DAMPS, cytokines and chemokines in
patients receiving RT+IL-2 versus IL-2 alone.

* Characterize changes in circulating immune
cells in patients receiving RT+IL-2 versus IL-
2 alone.

‘f“‘\ E:'“i_-w._
E EARLE A. CHILES = PROVIDENCE

RESEARCH INSTITUTE
. Cancer Center



DAMP Increase With SBRT and IL-2
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Procalcitonin Attenuated With SBRT + IL-2

IL-2 alone SBRT+IL-2
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Decreased Inflammatory Cytokine Levels in
Irradiated Patients
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Decreased Anti-Inflammatory Cytokine Levels
in Patients Treated With Radiation
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Elevated Levels of Secreted Markers From
Activated T Cells in Patients Receiving RT

CCL5 IL-2R

RESEARCH Ilvoiisvwain

Peak values Peak values
2500= P<0.05 8000+ P<0.05
—
° LY )
20004 e R 6000-
3 oo * £ 4000- .
1000- " g .o
. —+
£00- 20004 o
° o
C T L C J J
(9] AN AN AN
- - - -
c 8 =8
o n o o
3 H 3 N
2z &
= o |
I Z
EARLE A. o

= PROVIDENCE

Cancer Center



Cytokines, Chemokines and DAMPS

e RT + IL-2 patients showed increased circulating

&8'™

DAMPS compared to IL-2 monotherapy on Day 8.

RT + IL-2 patients had decreased circulating levels
of pro-inflammatory cytokines (IL-12, IL-15)
compared to IL-2 monotherapy on day 2.

RT + IL-2 patients also had decreased levels of
anti-inflammatory cytokines (IL-10, IL-6) in the
peripheral blood on day 2.
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Does radiation enhance other
immunomodulators?

4%
— EARLE A. CHILES PROV
K— ' RESEARCH INSTITUTE * ! : IDENCE

Cancer Center



Hypofractionated RT Plus Anti-OX40 Agonist
Antibody in CT 26

Experimental design Tumor growth and survival
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Radiation and Ipilimumab

 Wolchok et al. reported on a patient who was
progressing on maintenance ipi and was then
treated with 2850 cGy in 3 doses over 7 days. One
additional Ipi dose was given.

 Abscopal effect noted in non-treated lesions

 Immunological changes after radiation:
— Increased titers of antibodies against NY-ESO-1
— Increased CD4+ ICOS+ T cells

— Increased interferon-gamma production by NY-ESO-1-
specific CD4+ T cells (but not CD8s)
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Some Questions for Further Stud

e What is the mechanism?

— |s the peripheral blood indicative of events in
the tumor?

e Does timing matter as much in humans as in the
murine models?

 What happens to the radiated site over time? Is
that important to the immune response?

e |IsRT + X (where X =1IL-2 or Ipior...) more
effective than X alone?

e Can RT after X convert non-responders to
responders?
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