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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  

XRT as systemic therapy 
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Perspective 

MDA Radiation  

Strategic Vision 
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PDL1 

CD8+ T cell 

Dendritic cells 

CD4+  Th1 cell 

DNA mutations 

Angiogenesis 

Tregs/MDSC 

Radiation needs an immune 

response 
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Cure                                    all die 

die 

B16-SIY: 20Gy  or B16: 20Gy x 2 

Weichselbaum et al 
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CD8+ T cells are required for therapeutic response to RT 
Increase of PDL-1 induces resistance and allows relapse   
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B16 RT on day 14: 15Gy x day 14, 15, ad 16 

Radiation needs CD8+ cells 

Weichselbaum et al 

Why XRT needs an  

Immune Response 
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Whats  

Conclusion: 

Potential Immunologic Benefits of 

XRT: 

 

Strong Rational 

Focus on the Donut,  

Not the Hole 

PD1/PDL1 
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A Historic Academic Battle 

Ewing believed Radiation  
Would be the future 

Coley believed Immunology  
would be the future 

VS 

• Ironically XRT is an 

immuno agent 

 

• DNA  cGAS  

STING  type I IFN 

What Dose of XRT? 

DNA exonuclease Trex1 regulates radiotherapy-induced tumor immunogenicity 
Silvia C. Formenti & Sandra Demaria 
Nature Communication Jun 9, 2017 

 

Trex 

Sandra Demaria 
Silvia Formenti 
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Is Radiation an  

“in situ” vaccine? 

 

Ablative Tumor Radiation Can Change the Tumor Immune Cell 
Microenvironment to Induce Durable Complete Remissions. 

Filtatenkov et. al. Clinical Cancer Research 2015 
 

Phase I/II Trial of Ipilimumab (Immunotherapy) and 
Hypofractionated Stereotactic Radiation Therapy in 

Patients with Advanced Solid Malignancies 

Aung Naing MD, David Hong MD 
Erminia Massarelli MD 

Rodabe Amaria MD 

Adi Diab, MD 

Chad Tang, MD 

Questions 
1) Dose 
2) Sequencing 

3) Tumor location 

AE Conc Lung Conc Liver Seq Lung Seq Liver Seq 60/10 

GIT: 
Colitis 

Obstruction 
Abdominal Pain 

Diarrhea 
AST/ALT increase 

Lipase Increase 
Bilirubin Increase 

 

 
4 (4%) 
1 (1%) 
1 (1%) 

  
 
 

 
 
 
 
 

2 (2%) 
1 (1%) 

 

 
 
 
 
 

1 (1%) 
 

 
2(2%) 

 
 

2 (2%)  
 

1 (1%) 
1 (1%)  

 
2 (2%) 

 
 

5 (5%) 
1 (1%) 

 
 

Endocrine: 
Hypophysitis 
TSH increase 

 
1(1%) 
1 (1%)  

 
1 (1%) 

 

 
1 (1%) 

 

Chest: 
Pneumonitis 

Chest Pain 
Dyspnea 

 

 
 

1 (1%) 
 
 

 
 
 

 
2 (2%) 1 (1%) 

 
1 (1%) 

 
 

 
 
 

 
 
 

Rash maculo-
popular 

2 (2%)  2 (2%)    

Adverse Events (G3, no G4-5) (n=100) 
2
1 
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FFe 

12/2014: 50 Gy/4 SBRT 
liver 

11/2014: 20 Gy/5 SBRT R 
Sacrum 

11/2014 – 1/2015: Ipi x 4 cycles (q3 weeks) 

Progression Feb 2015 

FFe Feb 2015 March 2015 

       Concurrent liver Sequential Liver Concurrent Lung Sequential Lung Sequential 60/10 

irPD 
 
irPR/iRCR 
 
irSD  

18 (95%) 
 

1(5%) 
 

0 (0%) 

12 (71%) 
 

1 (6%) 
 

 4 (23%) 
 

14 (67%) 
 

 3 (14%) 
 

 4 (19%) 

11 (58%) 
 

2 (11%) 
 

 6 (32%) 

 15 (79%) 
 

2 (11%) 
 

 2 (11%)  

Clinical 
Benefit  

1(5%)  5 (29%)  7 (33%)  8 (42%) 4 (21%) 

Response 
2
4 
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Response rate 

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP D

irP R

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP R

irP D

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP D

irP R

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP R

irP D

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP D

irP R

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP R

irP D

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP D

irP R

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP R

irP D

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP D

irP R

-1 0 0

0

1 0 0

2 0 0

P a tie n ts

B
e

s
t 

%
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e

irP R

irP D

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

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

All Patient Tumors Non-XRT Tumors 

Complete Leukotrichia in 3 days 

Receiving first infusion  
of ipi 

3 days later 
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h IMRT 

Int. J. Radiation oncology Biol Phys, Vol 81, 2011 

X Wang & J Welsh 

Feb 15, 2017 

Moving beyond PD1: 

PD1 Resistant NSCLC Model 

Necrosis 

Mitsosis 

XRT  Increases IFN  β MHC-I 

XRT Overcomes PD1 Resistance  

D a y s  p o s t tu m o r in o c u la t io n

T
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1 0 1 5 2 0 2 5 3 0

0

1 0 0 0

2 0 0 0

3 0 0 0

c o n tro l

a n ti-P D 1

XR T

X R T + a n ti-P D 1

* * 
* 

* 

# 

# 

# 

# 

Wang, Welsh et al, Cancer Research, 2016 
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OX40 only works AFTER radiation  

Niknam and Barsoumian et al., 2017 

X Wang & J Welsh 

Feb 15, 2017 
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TILS 

TILs-XRT 

* 

7 days after XRT 

Progression on OX40 agonist  

Abscopal after progression on OX40 

Abscopal response  

XRT response  9-12-17 2-7-17 
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Conclusion: 

Potential Immunologic Benefits of XRT: 

 

PRECISE:  

 Preoperative Radiotherapy to Elicit Critical Immune Stimulating Effects 

Co-PI: S. Shaitelman & E. Mittendorf 

Stroma Blocks T cells 
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7-7-
2016 

3-13-
2017 

SBRT 
treated 
lesion 

Lesion with 
low dose 
scatter  

Lesions with 
no low dose 

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

Melanoma resistant to anti-PD1  

4-21-17 6-12-17 

This tumor got low dose  
scatter of 50cGy 

1-17-17 6-8-16 

Melanoma resistant to anti-PD1  

Confidential do 
not share 
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Low dose scatter XRT  

1-17-17 6-8-16 

Confidential do 
not share 

Low dose XRT “Pulls” and activates CD4+ and 

CD8+  
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RadScopal 
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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) 

3-12-18 
5-12-18 

45Gy in 15 fractions 

1Gy x 5 

Hounsfield unit 76 before low dose Hounsfield unit 30 after low dose 

Confidential do not share 

XRT + Immunotherpay 

Macro vs Micro-scopic Abscopal 

XRT to all sites  
= Micro Residual  XRT to one site = 

Macro Residual  
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PACIFC trial: 
Compelling new data 

Ablate inhibitory stroma 
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My Car can drive itself why not my Linac? 

 

BGRT: Biologically Guided Radiation Therapy 
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Abscopal, RadScopal™ & XScopal strategies 

Abscopal Strategy RadScopal™ Strategy XScopal Strategy 

Tumor Burden Tumor Burden Tumor Burden 

High Dose XRT 
“Priming” 

Low Dose XRT 
“Pulling” 

High XRT to 1°; NO XRT at other sites High XRT to 1°; Low XRT to 2° Medium to High XRT at ALL sites 

Only “Microscopic” 
disease remains 

Conclusion: 

Potential Immunologic Benefits of XRT: 

 

 
Focal/Safe  
antigen  
release 

 
 

Increase TILs 

Increases OX40 
Increases CD103+DC 
 

Increases MHC-I 
 

Increases PDL1 
 

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  

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

1 day after 
completing RT 
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