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ProPro--Immunogenic Effects Of Radiation At Irradiated Site Immunogenic Effects Of Radiation At Irradiated Site 

Demaria & Formenti, Front Oncol 2012
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Radiation
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CpG

POPULATION
Low grade NHL

ENDPOINTS
Safety/feasibility  
Clinical response
T cell immune response

A Phase I/II Trial of Intratumoral Injection of CpG 
Oligonucleotides and Local Low Dose Radiation Therapy 

in Non-Hodgkin Lymphoma



� Bacterial DNA 

ACGTTGAGTTCGTACGCATACGA

� Vertebrate DNA 

AGCTTGAGTCmCGGATGGGTAAGA

� Immune system recognizes CpG through TLR-9 and 
activates DC and B cells

Dendritic Cell
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CpGCpG
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Li J, et al., J Immunol. 2007
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Li J, et al., J Immunol. 2007
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Brody JD et al., J Clin Oncol. 2010 Oct 1;28(28). 



Pre-treatment
24 weeks

38 year old male with recurrent follicular lymphoma: 
Complete Response



week 12pre-vaccine

63 year old male with recurrent follicular lymphoma: 
Partial Response



pre-vaccine week 4 week 12

56 year old female with recurrent follicular lymphoma: 
Mixed Response (Stable Disease)



pre-vaccine                                  Week 7             Week 39

66 year old female with recurrent marginal zone lymphoma: 
Partial Response



pre-vaccine 12 weeks post-vaccine

62 year old female with recurrent follicular lymphoma: 
Stable Disease (with late improvement)

52 weeks post-vaccine



pre-vaccine

52 weeks
post-vaccine



Brody JD et al., J Clin Oncol. 2010 Oct 1;28(28). 
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In situ vaccination by radiation

TUMOR DC

Tumor cell lysis

CTL activationCD8
T cell

DC

IL-2

γIFN

CD4 
T cell

IL-12

RT

Demaria et al., IJROBP 2005

Formenti & Demaria, Lancet Oncol 2009

Formenti & Demaria, IJROBP 2012, 84(4):879-80.



Flt3L (Demaria et al., Int J Radiat Oncol Biol Phys, 2004). (one trial closed)

anti-CTLA-4 (Demaria et al., Clin Cancer Res 2005; Matsumura et al., J 
Immunol 2008; Pilones et al., Clin Cancer Res 2009; Dewan et al., Clin Cancer 
Res 2009; Ruocco et al., J Clin Invest 2012)  (two trials opening)

GVAX (Newcomb et al.,  Clin Cancer Res 2006)

anti-CD137 (Newcomb et al., Rad Res 2010) 

TLR7-agonist (Dewan et al. Clin Cancer Res 2012, Epub Oct 9)   (open trial 
NCT01421017 )

anti-TGFβ (manuscript in preparation) (open trial NCT01401062)







Slovin et al. Annals of Oncology 24: 1813–1821, 2013
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