
1

Immunoterapia del 

glioblastoma

finocchiaro.gaetano@hsr.it



Glioblastoma: 

the standard

14.6 vs 12.1 
months 12.6 vs 11.8 months

23.4 vs 15.3 months
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Chen and Mellman, Immunity 2013

The cancer-

immunity cycle
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Epidermal Growth Factor Receptor variant III (EGFRvIII)
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A single dose of peripherally infused EGFRvIII-directed CAR  T 
cells mediates antigen loss and induces adaptive resistance in 
patients with recurrent glioblastoma 
(O’ Rourke et al, Science Transl Med 2017)
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Rindopepimut with Bevacizumab for Patients with Relapsed EGFRvIII-Expressing Glioblastoma 

(ReACT): Results of a Double-Blind Randomized Phase II Trial (Reardon et al, Clin Cancer Res 2020)



Watanabe et al, Am J Pathol, 2009

● R-2-hydroxyglutarate (R-2-HG) promotes 
histone methylation (Lu, Ward et al, Nature 
2012).

● Tumor-derived R-2-HG induces a perturbation 
of nuclear factor of activated T cells 
transcriptional activity and polyamine 
biosynthesis, resulting in suppression of T cell 
activity (Bunse et al, Nat Med 2018)
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Platten et al, Nature 2021 9



Immune Checkpoint Inhibitors

Preusser et al, 2015 10
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Reardon et al, JAMA Oncol 2020 12
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• First surgery>second surgery: 13 

months.

• Second surgery on (NIVOLUMAB): 68 

months

• Pathogenic mutation in the MSH2 

(R359S) gene (germline).

• Immunologically: generation of CD8+ T 

memory cells and persistent activation of 

CD4+ Tcells
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Touat  et al,  Nature 2020
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Wculek et al, 
Nature Rev Immunol 2020
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Dendritic Cells
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Dunn, Old and Schreiber, Immunity 2004
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Mathios et al, NeuroMolecular Medicine 2021

Liquid biopsies approaches for gliomas
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False-Positive Plasma Genotyping Due to Clonal 

Hematopoiesis
Hu, Ulrich et al, Clin Cancer Res 2018
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Clinical Utility of Plasma 

Cell-Free DNA in Adult 

Patients with Newly 

Diagnosed Glioblastoma: A 

Pilot Prospective Study

Bagley et al, Clin Cancer Res 2020



Mata-Molanes et al, 2017

Cancer 

Immunotherapy with 

Cytokine-Induced 

Killer (CIK) cells
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Randomized Study of Autologous Cytokine-

Induced Killer Cell Immunotherapy in Metastatic 

Renal Carcinoma (Liu et al CCR 2012)

Safety and Efficacy of Nivolumab in 

Combination With Ipilimumab in 

Metastatic Renal Cell Carcinoma: 

The CheckMate 016 Study 

(Hammers et al, JCO 2017)
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Arm 1: CIK Arm 2: IL-2 and IFNalpha 2



p=0.0401

p=0.524
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Phase III randomized trial of autologous cytokine-induced 

killer cell immunotherapy for newly diagnosed glioblastoma 

in Korea (Kong et al, Oncotarget 2017)
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Median OS 22.5 months

Median PFS 10.0 months
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Macrophage 
targeting strategies 
in cancer

Kowal 2019, Immunotherapy

27



TEMs a Natural Trojan Horse to Deliver Therapy to Solid Tumors

© 2021 Genenta Science. All rights reserved worldwide

• Bone-marrow derived pro-tumoral tumor 

infiltrating monocytes 

• Subset of TAMs

• Angiogenic & Immunosuppressive

• Peri-vascular localization

• Genetic ablation of TEMs curbs tumor growth 

Transgene Expression Technology for Controlled and 

Targeted Payload Delivery inside Solid Tumors

Interaction of miRNAs with their miRNA-Targets regulates gene 

expression via mRNA degradation and translational repression

mi-RNA 126 Expression
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TEM-GBM:Temferon Phase 1/2a Design in 
Glioblastoma 

© 2021 Content of this presentation is the property of the author.

Permission required for reuse.

A multi-center, open-

label, dose escalation & 

long-term follow-up study 

in GBM patients with 

unmethylated MGMT 

promoter

Inclusion Criteria

• Histologically confirmed, 
newly diagnosed 
supratentorial 
glioblastoma with 
unmethylated MGMT 
gene promoter.

• Patients have undergone 
complete or partial 
tumor resection and are 
eligible for adjuvant 
radiotherapy

• 18-70 years old, in good 
clinical condition 
(ECOG 0-1, KPS>70%)

• life expectancy >6mts, 
adequate organ 
function
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