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Diffuse astrocytic and oligodendroglial tumors 
 Diffuse astrocytoma, IDH mutant 
  Gemistocytic astrocytoma, IDH mutant 
  Fibrillary astrocytoma 
  Protoplasmic astrocytoma 
 Diffuse astrocytoma, IDH wild-type 
 Diffuse astrocytoma, NOS 
 
 Anaplastic astrocytoma, IDH mutant 
 Anaplastic astrocytoma, IDH wild-type 
 Anaplastic astrocytoma, NOS 
 
 Glioblastoma, IDH wild-type 
  Giant cell glioblastoma 
  Gliosarcoma 
  Epitheloid glioblastoma 
 Glioblastoma, IDH mutant 
 Glioblastoma, NOS 
 Gliomatosis cerebri 
 
 Diffuse midline glioma, H3-K27M mutant 
 
 Oligodendroglioma, IDH mutant and 1p/19q codeleted 
 Oligodendroglioma, NOS 
 
 Anaplastic oligodendroglioma, IDH mutant and 1p/19q codeleted 
 Anaplastic oligodendroglioma, NOS 
 
 Oligoastrocytoma, NOS 
 Anaplastic oligoastrocytoma, NOS 
 

Other astrocytic tumors 
 Pilocytic astrocytoma 
  Pilomyxoid astrocytoma 
 Subependymal giant cell astrocytoma 
 Pleomorphic xanthoastrocytoma 
 Anaplastic pleomorphic xanthoastrocytoma 
 
Ependymal tumors 
 Subependymoma 
 Myxopapillary ependymoma 
 Ependymoma 
  Cellular ependymoma 
  Papillary ependymoma 
  Clear cell ependymoma 
  Tanycytic ependymoma 
 Ependymoma, RELA fusion-positive 
 Anaplastic ependymoma 
 
Other gliomas 
 Chordoid glioma of the third ventricle 
 Angiocentric glioma 
 Astroblastoma 
 
Mixed neuronal-glial tumors 
 Ganglioglioma 
 Anaplastic ganglioglioma 
 Desmoplastic infantile astrocytoma and ganglioglioma 
 Papillary glioneuronal tumor 
 Rosette-forming glioneuronal tumor 
 Diffuse leptomeningeal glioneuronal tumor 

Glial and Mixed Neuronal-Glial Tumors 
in the WHO 2007 (in black and blue) and WHO 2016 (in black and red) Classification 

Courtesy of P. Wesseling 
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Clin Cancer Res. 2012 Oct 15; 18(20): 5562–5571.  



Clin Cancer Res. 2012 Oct 15; 18(20): 5562–5571.  



IDH1/2 mutated astrocytomas 

• Dedifferentiatie mogelijk van AII>AIII>GBM 



IDH1/2 mutaties in gliomen 

Testen: 
• IHC voor de meest frequente mutatie R132H 

(hiermee opsporen van ca. 90%) van alle 
IDH1/2 mutatie) 

• In 10 % andere mutaties: sequentieanalyse op 
IDH1/2 



Acta Neuropathol. 2015 Apr; 129(4): 585–596. 

Grading in IDH mutated 
gliomas: 
Significance!? 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4369189_nihms666386f1.jpg
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IDH1/2 wt gliomas 

• Heterogene groep 
• 1. diffuse gliomen (astrocytomen) 
• 2. variant gliomen (pilocytair A. etc) 

 
• >>>clou is het uitbreidingspatroon (diffuus vs 

circumscript) 



Weller, M., Weber, R.G., 
Willscher, E. et al. Acta 
Neuropathol (2015) 129: 679. 





Acta Neuropathologica 
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Published online 2015 Sep 23. doi:  10.1007/s00401-015-1478-0 
PMCID: PMC4654747 
Histone H3F3A and HIST1H3B K27M mutations define two subgroups of 
diffuse intrinsic pontine gliomas with different prognosis and 
phenotypes 
David Castel,# Cathy Philippe,# Raphaël Calmon, Ludivine Le Dret, 
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Cell Volume 164, Issue 3, 28 January 2016, Pages 550–563 

Multidimensional molecular profiling 

http://www.sciencedirect.com/science/journal/00928674/164/3


Dilemma in IDH1/2 wt diffuus 
gliomen, histologisch non GBM 

• Sampling error: diffuus deel gebiopteerd 
zonder vatproliferatie, zonder necrose >>>> 
relateren aan radiologie: is dit radiologisch 
een GBM? 

• Vroeg gebiopteerd (primair) GBM nog zonder 
de klassieke radiologie 



IDH1/2 wt gliomen 

Differentiaal diagnose non GBM 
• Variant gliomen 
• Pilocytair astrocytoom: BRAF-KIAA fusiegen 
• Pleomorf xanthoastrocytoom: BRAF V600E 

mutatie (cave, echter ook beschreven in 
diffuse astrocytomen!)  



Moleculaire kenmerken van 
primaire GBM (IDH1/2 wt) 

• Chromosomale afw, PTEN p53 etc. 



N Engl J Med. 2015 Jun 25; 372(26): 2481–2498. 





Weller, M., Weber, R.G., 
Willscher, E. et al. Acta 
Neuropathol (2015) 129: 679. 



N Engl J Med. 2015 Jun 25; 372(26): 2499–2508. 



Modern Pathology (2015) 28, 177–186; doi:10.1038/modpathol.2014.94 

telomerase reverse transcriptase  



N Engl J Med. 2015 Jun 25; 372(26): 2499–2508. 
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oligodendrogliomen 

• Primair een moleculair gedefinieerde 
diagnose: 1p/19q codeletie met een IDH1/2 
mutatie. 

• Dit profiel overruled de morfologie: 
morfologische oligodendrogliomen zonder 
1p/19q codeletie en IDH1/2 mutatie zijn 
biologisch geen oligodendrogliomen! 



Oligo look alikes 

• DNET 
• Pilocytair astrocytoom 
• Neurocytoom 
• ependymoom 



LOH 

MLPA 

FISH Array-CGH 

Molecular techniques for 1p/19q analysis 
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Courtesy of P. Wesseling 



Testen bij variant gliomen 

• BRAF-KIAA fusiegen detectie (pilocytair 
astrocytoom) 

• BRAF V600E 



MGMT promotor methylation 

Methylated MGMT promotor 
• No expression AGT 
• No repair of methylated DNA 
• Tumors are chemosensitive for TMZ 

 

Unmethylated MGMT promotor 
• Expression of AGT 
• Repair of methylated DNA 
• Tumors are chemoresistant for TMZ 

MGMT (gene)  O6-methylguanine-DNA-methyltransferase 
 
AGT (protein) O6-alkylguanine–DNA-alkyltransferase 

Courtesy of P. Wesseling 



Moleculaire veranderingen 
in andere primaire hersentumoren 
• Ependymomen: RELA gen 
• Moleculaire subtypes bij medulloblastomen 



Samenvatting (huidig stand) 
• IDH1/2 mutatieanalyse 
• Indien IDH1/2 mutatieanalyse + dan 1p/19q status 

bepaling 
• Indien IDH1/2 mutatieanalyse – 

– GBM morfologie>>> MGMT analyse (setting met 
kliniek bespreken) 

– Non GBM morfologie>>> radiologisch/klinische 
correlatie>>> toch GBM? 

– Non GBM morfologie>>> aanvullende moleculaire 
tests (chromosomale afw etc); uitsluiten van een 
variant glioom) 

 



Christina L. Appin,  Daniel J. Brat 

 Biomarker-driven diagnosis of diffuse gliomas Molecular Aspects of Medicine, Volume 45, 2015, 87–96 

http://dx.doi.org/10.1016/j.mam.2015.05.002 



Courtesy of Dr. David Capper, DKFZ/Heidelberg, Germany 



Methylation profiling of glioblastomas (n = 210): 6 epigenetic subgroups 

Sturm D et al, Cancer Cell 2012 



Courtesy of Dr. David Capper, DKFZ/Heidelberg, Germany 

INTERMEZZO: Detection of chromosomal copy number aberrations (CNAs) 
 

by methylation profiling 



Centralisatie? 

• Veelal zeer bewerkelijke tests 
• Kwaliteitscontrole noodzakelijk 
• Nieuwe tests snel ontwikkelen en etableeren 
• Uitslagen relateren aan morfologie, IHC, 

radiologie en kliniek 
 

• >>> kan dit elk lab waarborgen? 



Vragen? 
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