
Diffuse Glioma
IDH1/2 

mutational 
testing

IDH1/2 mut 
present?yes

IDH-mutant 
diffuse glioma

ATRX and 
TP53 testing*

ATRX 
loss/mut or TP53 
mut present?**

Necrosis 
or MVP 
present?

1p/19q 
codel testing

yes no

IDH-mutant 
astrocytoma

IDH-mutant 
diffuse glioma

Oligodendroglioma,
IDH-mutant, 
1p/19q codel

no yes

Additional 
molecular testing, 

as clinically 
indicated, e.g., 

TERTp**
Substantial 

mitotic activity 
present?

no

Astrocytoma, 
IDH-mutant

WHO grade 2

no

Astrocytoma, 
IDH-mutant

WHO grade 3

CDKN2A/B 
homozygous 

deletion 
testing

Astrocytoma, 
IDH-mutant

WHO grade 4

yes

Necrosis,
MVP, or 

substantial mitotic 
activity?

Oligodendroglioma, 
IDH-mutant 

1p/19q codel, 
WHO grade 2

Oligodendroglioma, 
IDH-mutant 

1p/19q codel, 
WHO grade 3

no yes

1p/19q 
codel 

present?

CDKN2A/B 
homozygous 

deletion 
present?

yes

no yes

no

H3 K27M
testing 

H3 K27M 
present?

Diffuse 
midline glioma, 
H3 K27-altered, 
WHO grade 4

yes

IHC for 
H3K27me3 

and EGFR mut 
testing

Loss of 
H3K27me3 
by IHC and 
EGFR mut 
present?

no

no

yesno

Histologic grade 
2/3 IDH-wildtype 

diffuse glioma

Testing for 
EGFR amp,

TERTp mut, or
+7/-10 CNA

EGFR 
amp, TERTp mut, 

or +7/-10 CNA 
present?

Necrosis 
or MVP 

present?

BRAF, MYB, 
MYBL1, FGFR1 

testing as clinically 
indicated

Diffuse glioma, 
altered for MYB, 

MYBL1, FGFR1, BRAF, 
other MAPK pathway

Diffuse 
glioma, 

IDH-wildtype

Additional 
testing, 

as clinically 
indicated**

no
BRAF, 

MYB, MYBL1, 
FGFR1 alteration 

present?

yes

no

Glioblastoma, 
IDH-wildtype,
 WHO grade 4

MGMTp methylation 
testing

yes

Infant-type 
hemispheric glioma

Infant 
patient?

Pediatric 
patient?

ALK, ROS1, 
MET, NTRK 

alteration testing
yes

ALK, 
ROS1, MET, 

NTRK alteration 
present?

yes

no

no

MYCN, PDGFRA, 
EGFR alteration 

testing, methylation 
profiling

MYCN, 
PDGFRA, EGFR 

alteration present or 
positive methylation 

profile?

yes

Pediatric-type 
high grade glioma 
H3/IDH-wildtype, 

WHO grade 4

no

IDH-wildtype 
diffuse glioma Age/location?

Pediatric or 
young adult 
hemispheric

MidlineH3 G34 mut 
testing 

H3 G34 mut 
present?

Diffuse 
hemispheric glioma, 

H3 G34-mutant, 
WHO grade 4

yes

no
Neither midline nor 

pediatric/young adult

no

yes
yes
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Molecular Biomarker Testing for the 
Diagnosis of Diffuse Gliomas: Algorithm

Abbreviations: ATRX, ATRX chromatin remodeler; BRAF, B-Raf proto-oncogene; CDKN2A, cyclin-dependent kinase inhibitor 2A; CDKN2B, cyclindependent kinase inhibitor 2B; 
DGs, diffuse gliomas; EGFR, epidermal growth factor; FGFR1, fibroblast growth factor receptor 1; GBM, glioblastoma; H3, histone 3; IDH, isocitrate dehydrogenase; MGMT, O-6-
methylguanine-DNA methlytransferase; MYB, MYB proto-oncogene; MYBL1, MYB-like; TERT, telomerase reverse transcriptase; TP53, tumor protein p53; WT, wild-type; 
Microvascular proliferation (MVP); Amplification (Amp); Mutation (mut); copy number alteration (CNA); MGMT promoter (MGMTp); Codeletion (Codel); TERT Promoter (TERTp) 

Blue indicates WHO defined entities; Green indicates recommended tests; Italic indicates good practice statements
*Some institutions/laboratories may prefer to perform 1p/19q codeletion as the initial step for IDH-mutant gliomas. See recommendations 2-4 in the guideline manuscript.
**Additional molecular biomarker testing and DNA methylation profiling maybe helpful in establishing a diagnosis for challenging cases
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