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Radiation plus Immunotherapy to improve systemic immune
response
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XRT as systemic therapy

1) XRT ability to turn tumor into “in-Situ” vaccine

2) Ways of using XRT to address the inhibitory
stroma

3) How automation of XRT can further improve
immune response
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Radiation needs an immune
response
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Radiation needs CD8+ cells

B16-> RT on day 14: 15Gy x day 14, 15, ad 16
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Why XRT needs an
Immune Response
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Focus on the Donut,
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A Historic Academic Battle

Ewing believed Radiation Coley believed Immunology
Would be the future would be the future

« Ironically XRT is an
immuno agent

« DNA > cGAS >
STING - type | IFN
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'.2> What Dose of XRT?
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DNA Trex1 regulates. induced tumor
Silvia C. Formenti & Sandra Demaria
Nature Communication Jun 9, 2017
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Is Radiation an
“in situ” vaccine?
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‘Ablative Tumor Radistion Can Change the Tumor Immune Cel
Micrognvironment o induce Durable Complete Remissions.
Fitatenkov et i, Clinical Cancer Research 2015

Phase I/ll Trial of Ipilimumab (Immunotherapy) and
Hypofractionated Stereotactic Radiation Therapy in
Patients with Advanced Solid Malignancies

Eminia Massarell MD.
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Questions . -
1) Dose %
2) Sequencing A
A Dia, WD

3) Tumor location

Adverse Events (G3, no G4-5) (n=100)

A Conclung | ConcLiver seatung seativer 5ea60/10
aa%) 202%) 2%
101%)
10%)
Diarrhea 20%) 5(5%)
AST/AT increase 2% 10%) 10%)
Lipase Increase 10%) 10%)
Bilirubin Increase 1(1%)
Endocrine:
Hypophysitis 101%) 10%) 10%)
TSH increase 1(1%)
2/(2%)1(1%)
Chest Pain 1(1%)
Dyspnea 10%)
Rash maculo- 2% 2%
.
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11/2014: 20 Gy/5 SBRT R
Sacrum

Feb 2015 March 2015

Response

Concurrent iver | Sequential Liver

irPD 18 (95%) 12(71%) | 14(67%) [| 11(58%) 15 (79%)
irPR/IRCR 1(5%) 1(6%) 3(14%) 2(11%) 2(11%)
irsD 0(0%) 4(23%) 4(19%) 6(32%) 2(11%)
Clinical 1(5%) 5 (29%) 7(33%) 8(42%) 4(21%)
Benefit




Response rate

Clinical benefit
Clinical benefit SD+PR+CR SD+PR+CR
74/95=78% 48/95=51%

hange from baseline

Patients

Patients

All Patient Tumors Non-XRT Tumors

Complete Leukotrichia in 3 days

Receiving first infusion 3 days later
of ipi

Lymphepenia Assoctation With Gress Tumee
Valume sad Lusg V5 and Its tMects on
Noa-Senall Coll Lung Cancer Pationt Qutcomes
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Moving beyond PD1:
PD1 Resistant NSCLC Model
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Mitsosis

XRT Increases IFN B >MHC-|
XRT Overcomes PD1 Resistance

Tumor volumn (mm3)

10 15 20 25 30
Days posttumor inoculation

Wang, Welsh et al, Cancer Research, 2016
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0X40 only works AFTER radiation

X Wang & ) Welsh
Fen 15,2017

- e 7 days after XRT
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Tumor volume (men )

Days afer noculation

Niknam and Barsoumian et al,, 2017

Progression on OX40 agonist
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PRECISE:
Preoperative Radiotherapy to Elicit Critical Immune Stimulating Effects
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Co-PI:S. Shaitelman & E. Mittendorf

Stroma Blocks T cells
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Using low dose scatter XRT to “Pull” in T cells

Lesion with
low dose
scatter

Lesions with
no low dose
scatter

Melanoma resistant to anti-PD1

4-21-17 6-12-17

This tumor got low dose
scatter of S0cGy

Melanoma resistant to anti-PD1

Confidential dc
not share
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Low dose scatter XRT

Confidential dc
not share

Low dose XRT “Pulls” and activates CD4+ and
CD8+

CD8+ CDaahi in LN 72h post XRT CD4+ CDAAhi in dLN 72h post XRT

]
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Adoptive T cell Therapy

First Clinical of RadScopal in PD1 resistant melanoma
(RadScopal= high dose XRT to prime and low dose XRT to pull in T cells)

45Gy in 15 fractions Hounsfield unit 30 after low dose

Hounsfield unit 76 before low dose

Confidential do not share

XRT + Immunotherpay
Macro vs Micro-scopic Abscopal
XRT to all sites

XRT to one site = = Micro Residual
Macro Residual

7/30/2018
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PFS Outcomes (updated data)

One patient inevaluabie
{24 in each group)

Median PFS times;

No-LCT arm: 3.9 months
{95% C12.26.6 months)

LCT arm: 1.9 months
{95% Ci 5.4 months-NA)

16



7/30/2018

Time to New Site Failure (TNSF)

Modian TNSF time 119
months in LCT arm vs.
5.7 months in no-LCT
arm (p=0.0497)

METTAL W

BGRT: Biologically Guided Radiation Therapy

- >
RofloXon = developing a novel radation tharapy sysiom that hamosses
Sgnals onginating from Wimars continudusly 10 guda he treaimant baam

uris Jor
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Abscopal, RadScopal™ & XScopal strategies

Abscopal Strategy
High XRT to 1% NO XRT at other sites
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] Tumor Burden
bbb L

RadScopal™ Strategy

High XRT to 1°; Low XRT to 2*

Tumor Burden

Conclusion:

XScopal Strategy
Medium to High XRT at ALL sites
9

2 JERIYE

Only “Microscopic
disease remains

Tumor Burden

Potential Immunologic Benefits of XRT:

Increases OX40
Increases CD103+DC

°
]
ol

Increases MHC-I

l o
Focal/Safe
antigen

T Ao release

T SL(S

. . Increase TILs

Low dose XRT
to “Pull” in T
cells

Metastatic Pancreatic cancer
progressing on immunotherapy

12/18/18
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Vaginal metastatic abscopal after liver XRT

Pre RT - 12/18/18 Post XRT-3/17/18

1 day after
0; completing RT
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