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Challenging Popular Assumptions 

 Brain is an immunoprivileged site: is there need for additional 
immunosuppression?  

 Glioblastoma cells (may) lack tumor-specific antigens: why 
additional suppression of a „blinded“ immune system 

 Is there evidence that immune surveillance accounts for the 
low incidence of systemic metastasis in glioblastoma? 

 The increased incidence of glioblastoma in the elderly may 
relate to immune senescence, but why is there no increased 
risk with immunodeficiency states including AIDS? 
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Immunosuppression in glioblastoma: 

is it real? 

T cells from glioma patients exhibit defects 
• interleukin 2 secretion and in  
• expression of the IL-2 receptor 

Immunol Today. 1991;12:370-374 
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Modulating the Immunsystem 
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Chemotaxis  
DC maturation  
Antigen presentation  

Microglia 
Macrophages 

Proliferation  

Activity  

Apoptosis  

TGF-b synthesis  

Proliferation  

MHC class II  

MMP synthesis  

Invasion/migration  

Stem cell renewal  

Autocrine 
effects 

Glioblastoma 

Immunosuppression in GBM:  
 focus on TGF-β 

T cells 
NK cells 

Cytokine synthesis  
MHC class II  
H2O2 and NO release  

Endothelial cells 
   Adhesion  
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TGF-β and immunosuppression in 

glioblastoma: preclinical studies 
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TGF-β and immunosuppression in 

glioblastoma: clinical studies 

(a)  Brain MRIs taken before (left) 
 MRI after treatment (right)  

increased contrast enhancement is larger than 
in the pre-therapy MRI.  
 
(b)  CD4 and CD8 immunohistology  

shows that the increased contrast 
enhancement may have been caused by 
immune infiltration. 
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TGF-β and immunosuppression in 

glioblastoma: clinical studies 

R 

Trabedersen 10µg / 80 µg 

Chemotx: TMZ or PCV 

Six-month tumor control rates (1o endpoint) 
    were not different 
Median survival  
10 mM trabedersen  39.1 months  
80 mM trabedersen  35.2 months 
chemotherapy   21.7 months 
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Trabedersen to target transforming growth 
factor-b: when the journey is not the reward 

Wick & Weller. Letter to the editor: Neuro-Oncol 2011; 13:559-60  

Despite the disappointing outcome of this trial, we remain confident that TGF-b is a 
relevant target in glioblastoma. Going forward, […] to investigate the extent to 
which the oligonucleotide inhibits its target in vivo. It will be important to 
incorporate biological endpoints into future immunotherapy trials in glioblastoma. 

[…] Trabedersen neutralizes only TGF-b2, whereas TGF-b1 or TGF-b3 released by 
glioma or glioma-infiltrating (e.g., microglial) cells will at least not directly be 
affected. Despite persistent safety concerns, the future of anti-TGF-b agents may 
be brighter for small molecule antagonists of the TGF-b receptor, which have 
shown truly promising activity in relevant rodent glioma models. 
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Invest New Drugs (2015)  

33:357–370 
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Immunosuppression in GBM  
beyond TGF-beta:  

 prostaglandins 

 IL-10 

 galectin-1 

 CD95 Ligand 

 

 Placental mimikry 

 Checkpoint   

        inhibition 
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CD95/CD95L is a major system 

used by CTL and CD4+ effector cells  

to kill tumor cells 

CD95L on tumor cells enables a  
powerful counterattack against 

antitumor effector cells 

Tumor endothelium expresses 
CD95L and mediates apoptosis of 

effector T cells but not Tregs 

CD95-mediated non-apoptotic 
functions involve NF-kB and MAPK 
stimulation of cell invasiveness and 

angiogenesis 

CD95 stimulation maintains the 
cancer stem cell population, 

converts non-CSC to CSC and 
induces EMT through β-catenin 

Death induced by CD95 or CD95 
ligand elimination 

Promiscuous CD95/CD95L signaling 
Peter et al. CDD 2015;22:549–559 
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Clin Cancer Res. 2014 Dec 15;20(24):6304-13 
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Function of CTLA-4 and PD-1 

Engagement of CTLA-4 or PD-1 inhibits T cell activity 

=> Inhibition of these «checkpoint» molecules may boost immune 
reponses against a tumor 

Nivolumab 

Pembrolizumab 

Ipilimumab 
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Immunosuppression in glioblastoma: 

focus on checkpoint inhibition – CTLA-4 
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Expression and functional role  
of PD-L1 in glioblastoma 

GBM 

Normal brain Thymus 
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Expression and functional role  
of PD-L1 in glioblastoma 

☐   No antibody 
 Anti-HLA-DR 
 Anti-B7 
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PDL1 expression in GBM 

 Patchy in tumor tissue 
() 

 Absent in normal brain (*) 

Berghoff et al. 
Neuro-Oncology 17(8), 1064–1075, 2015 
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PD-L1 expression on tumor-infiltrating lymphocytes 
and on GMB cells (patchy, focal) 

Nduom … & Heimberger.  
Neuro Oncol. 2015 Aug 30. [Epub] 



Z u r i c h  U n i v e r s i t y  C a n c e r  C e n t e r  

How to break the immune 
tolerance  

in brain tumours 
!

Michael Weller 

presented by R Stupp at 

Clin Cancer Res 2014; 20: 5290–301 
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NCT02017717: Randomized Study of Nivolumab vs Bevacizumab and 
a Safety Study of Nivolumab Combined With Ipilimumab in Adult 
Subjects With Recurrent Glioblastoma (GBM) (CheckMate 143) 

1. ClinicalTrials.gov. U.S. National Institutes of Health. NCT02017717. http://clinicaltrials.gov/show/ NCT02017717.  
Accessed November 5, 2014. 

1° Endpoint: Safety and tolerability (cohort 1 and 1b), OS (cohort 2) 
Key 2° Endpoints: OS at 12 months, PFS, ORR 

GBM, glioblastoma multiforme; ORR, objective response rate; OS, overall survival; PFS, progression-free survival. 

Recurrent GBM 
(first recurrence)  

N=260 

R
an

d
o

m
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ed
 

Progression 
or toxicity 

Cohort 1 
Nivolumab 1mg/kg + ipilimumab 

3 mg/kg q3w for four doses, 
then nivolumab 3 mg/kg q2w 

Cohort 1b 
Nivolumab 3 mg/kg + ipilimumab 

1 mg/kg q3w for four doses, 
then nivolumab 3 mg/kg q2w 

Cohort 2 
Nivolumab 3 mg/kg q2w 

Cohort 2 
Bevacizumab 10 mg/kg q2w 

n=20 

n=20 

n=220 Study Start Date: Jan 2014 

Estimated Primary 

Completion Date: 

Jan 2017 (Final data 

collection date for 

primary outcome 

measure) 
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Checkmate Studies (BMS): Nivolumab in 
newly diagnosed GBM 

Diagnosis 

MGMT unmethyl.  MGMT methyl. 

 +  Nivolumab 

Radiotherapy 

Concomitant Phase Adjuvant (maintenance) Phase 

TMZ 

 +  Nivolumab 

Radiotherapy 

Concomitant Phase Adjuvant (maintenance) Phase 

 versus Control  

R 

Step 1: central MGMT methylation status assay 

Step 2: Randomization 

Registration 

Randomiz. 

} 

} 



Z u r i c h  U n i v e r s i t y  C a n c e r  C e n t e r  

H
o
w

 t
o
 b

re
a
k
 t
h
e
 i
m

m
u
n
e
 

to
le

ra
n
c
e
  

in
 b

ra
in

 t
u
m

o
u
rs

 
!

M
ic

h
a
e
l 
W

e
ll
e
r 

Current status of  
PD-L-1 in glioblastoma 

 PD-L1 is expressed in glioblastoma 

 TCGA / other public data bases do not define 
a major prognostic role for PD-L1 expression 

 The relevance of PD-L1 expression as a 
biomarker of tumoral and/or non-tumoral 
tissue remains to be determined 
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Immunosuppression in glioblastoma   
take home messages 

 Glioblastomas are a rich source of 
immunosuppressive molecules, including 
soluble mediators and cell surface proteins 

 This provides a rationale for maximum safe 
surgery which will relieve 
immunosuppression 
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5th Quadrennial Meeting of the  

World Federation of Neuro-Oncology 

Zurich / Switzerland, May 3 - 7, 2017 
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