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Objectives: At the end of this talk, you should be able to:

1

Understand the changes
that emerged in the 2021
WHO Classification of CNS

Tumors

2

Become familiar with new

CNS tumor entities

3

Incorporate appropriate
molecular studies needed
for the diagnosis, treatment
or prognostication of certain
CNS

EM HATTAB, MD, MBA
LOUISVILLE.EDU / 2021




WHO Classification of CNS Tumors
(“blue books”)
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WHO Classification of Tumours of
the Central Nervous System

Genetically defined entities

Integrated diagnosis

COMBINED MORPHOLOGY AND GENETICS
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WHO CNS5: General Changes

e Taxonomy and nosological organization (hierarchical
classification)

e Standardization with other WHO systems
— Type/subtype replacing entity/variant

* Nomenclature
— Simple, more consistent

— Gene symbols and gene names (HUGO), sequence variants (HGVS),
etc
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WHO CNS5: General Changes (cont.)
 CNS tumor grading

— Arabic numerals (1-4)
e Conforms with other WHO grading systems
 Limits typographical errors

— Within types rather than across different types
e e.g. Anaplastic (grade Ill) across “entities”
* Provide flexibility, emphasize biologic similarities, conform with non-CNS

— WHO CNS grade

* Highlights differences from other systems (not strictly histopathological)
* Remains somewhat ”clinicopathologic” (e.g. no WHO 1 adult-type DG)
 Molecular info.as biomarkers of grading (e.g. TERT in IDH-WT DG)
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Table3 CNSWHO Grades of Selected Types, Covering Entities for Which There |s a New Approach to Grading, an Updated Grade, or a Newly
Recognized Tumor That Has an Accepted Grade

CNSWHO Grades of Selected Types

Astrocytoma, |IDH-mutant 2.3 4
Oligodendroglioma, IDH-mutant, and 1p/19g-codeleted 2,3
Glioblastoma, IDH-wildtype 4
Diffuse astrocytoma, MYE- or MYEL T-altered 1
Polymorphous low-grade neuroepithelial tumor of the young 1
Diffuse hemispheric glioma, H3 G34-mutant 4
Pleomorphic xanthoastrocytoma 2.3
Multinodular and vacuolating neuronal tumor 1
Supratentorial ependymoma? 2.3
Posterior fossa ependymoma® 2,3
Myxopapillary ependymoma 2
Meningioma 1,2, 3
Solitary fibrous tumor 1,2, 3

Grade is based on natural history and for some tumor types, definite grading criteria and understanding of natural history are not yet known. Note the
use of Arabic numerals.
*For morphologically defined ependymomas.

Louis et al. The 2021 WHO Classification of Tumors of the Central EM HATTAB, MD, MBA
Nervous System: a summary. Neuro-Oncol 2021;23:1231-1251 LOUISVILLE.EDU / 2021



Acta Neuropathologica (2018) 135:481-484
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Integrated and Layered Reporting Format
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WHO CNS5: Specific Changes

* Restructuring tumor groups

— Gliomas, glioneuronal and neuronal tumors

* Diffuse gliomas
— Others

* New types

e Revised nomenclature
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WHO CNS5 Tumor Classification

Gliomas, glioneuronal and neuronal tumors
Choroid plexus tumors

Embryonal tumors

Pineal tumors

Cranial and paraspinal nerve tumors
Meningiomas

Mesenchymal, non-meningothelial tumors
Melanocytic tumors

Hematolymphoid tumors

Germ cell tumors

Tumors of the sellar region

Metastases
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WHO CNS5 Tumor Classification

* Gliomas, glioneuronal and neuronaltumors

— Adult-type diffuse gliomas

— Pediatric-type diffuse low-grade gliomas

— Pediatric-type diffuse high-grade gliomas

— Circumscribed astrocytic gliomas
— Glioneuronal and neuronal tumors

— Ependymal tumors
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Diffuse Glioma
(CNS5)

Adult Pediatric
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CNS5: Diffuse Gliomas Classification

I Diffuse Gliomas |

’ Adult type I l Pediatric type l
Astrocytoma, Oligodendro- Glioblastoma, I Low grade I
IDH mutant glioma, IDH IDH wildtype
mutant &

' High grade I

1p/19q
codeleted

— P — — — P—
[ [

Diffuse Angiocentric / Polymorphous Diffuse low-

astrocytoma, glioma low-grade grade glioma,
MYB- or neuroepithelial MAPK
MYBL1-altered tumor of the pathway-
young altered

)
e

G34-mutant glioma, H3-
wildtype and
IDH-wildtype

Diffuse midline Diffuse Diffuse Infant-type
glioma, H3 hemispheric pediatric-type hemispheric
K27-altered glioma, H3 high-grade glioma
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Simplification of adult-type,
diffuse gliomas...

2016: 15 entities
CNS5: 3 types
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Astrocytoma, IDH-mutant, WHO grade 4

Microvascular Necrosis CDKNZ2A/B

proliferation homozygous deletion
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Criteria for Glioblastoma, IDH-wildtype, WHO 4

Microvascular Necrosis TERT promoter EGFR. Gene +7/-10
proliferation mutation amplification chromosome
© O @ (@
| changes
|

—_—

"Diffuse astrocytic glioma, IDH-wt with. molecular features of GBM" is now retired EM HATTAB, MD, MBA
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WHO CNS5: Pediatric-Type Diffuse Gliomas

e Pediatric-type diffuse low-grade gliomas
— Diffuse astrocytoma, MYB- or MYBL1-altered
— Angiocentric glioma

— Polymorphous low-grade NE tumor of the young
— Diffuse low-grade glioma, MAPK pathway-altered

* Pediatric-type diffuse high-grade gliomas

— Diffuse midline glioma, H3 K27-altered

— Diffuse hemispheric glioma, H3 G34-mutant

— Diffuse pediatric-type HG glioma, H3wt and IDHwt
— Infant-type hemispheric glioma
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CNS5: Ependymal Tumors







Table 7 Newly Recognized Tumor Types in the 2021 WHO Classification of Tumors of the Central Nervous System

Newly RecognizedTumorTypes

Diffuse astrocytoma, MYB- or MYBL1-altered

Polymorphous low-grade neuroepithelial tumor of the young

Diffuse low-grade glioma, MAPK pathway-altered

Diffuse hemispheric glioma, H3 G34-mutant

Diffuse pediatric-type high-grade glioma, H3-wildtype and IDH-wildtype

Infant-type hemispheric glioma 22 NeW types

High-grade astrocytoma with piloid features

Diffuse glioneuronal tumor with oligodendroglioma-like features and nuclear clusters (provisional type) ¢ 1 4 (g I IO m aS y g | IO n e u ro n a I
Myxoid glioneuronal tumor & neu ronal tu mOI"S)

Multinodular and vacuolating neuronal tumor . s . .
Supratsntorisl ependymome, YAP1 fusion-positive * 3 provisional types (italics)
Posterior fossa ependymoma, group PFA

Posterior fossa ependymoma, group PFB

Spinal ependymoma, MYCN-amplified

Cribriform neurcepithelial tumor (provisional type)

CNS neuroblastoma, FOXR2-activated

CNS tumor with BCOR internal tandem duplication

Desmoplastic myxoid tumor of the pineal region, SMARCBT-mutant

Intracranial mesenchymal tumor, FET-CREB fusion pasitive (provisional type)

ClC-rearranged sarcoma

Primary intracranial sarcoma, DICER 7-mutant

Pituitary blastoma
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Table8 Tumor Types With Revised Nomenclature or Revised Placement in the 2021 WHO Classification'of Tumors of the Central Nervous System

Tumor Types With Revised Nomenclature or Revised Placement

Astrocytoma, IDH-mutant (covers grades 2-4; eliminates the term “Glioblastoma, IDH-mutant”)
Diffuse midline glioma, H3 K27-altered (changes “mutant” to "altered” given multiple mechanisms)
Chordoid glioma (removes site designation)

Astroblastoma, MNT-altered (adds genetic modifier)

Supratentorial ependymoma, ZFTA fusion-positive (reflects changes.infusion partner and p

Embryonal tumeor with multilayered rosettes (removes genetic modifier to allow for geneti 13 I"eVI.SIOHS

Malignant melanotic nerve sheath tumor (conforms to terminology in soft tissue pathology * Cla”fy molecular
Solitary fibrous tumor (removes the term “hemangiopericytoma” to conform fully with sof alterations

Mesenchymal chondrosarcoma (formerly a subtype) * Follow cIMPACT
Adamantinomatous craniopharyngioma (formerly a subtype) nomenclature

Papillary craniopharyngioma (formerly a subtype)  Standardize type
Pituicytoma, granular cell tumor of the sellar region, and spindle cell oncocytoma (groupe names across other
Pituitary adenoma/PitNET (adds theterm “PitNET") Systems
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WHO CNS5: Other Changes

* Choroid plexus tumors

— Separated from primary neuroepithelial tumors

e Medulloblastoma

— Similar overall classification but more granular molecular information
vielded 4 SHH and 8 non-WNT/non-SHH subgroups (predictive)

— Histologically defined classification now grouped together

 Other embryonal tumors

— 2 new types (CNS neuroblastoma, FOXR2-activated & CNS tumor with
BCOR ITD)

— AT/RT: 3 molecular subtypes
— ETMR with DICER1 alteration pELl AL AR DSBS




WHO CNS5: Other Changes

* Pineal tumors

— New type: Desmoplastic myxoid tumor of the pineal region,
SMARCBI1-mutant

— Pineoblastoma: 4 molecular subtypes
* Meningioma
— 1 type, 15 subtypes

— Molecular biomarkers: SMARCCE1 (clear cell), BAP1 (rhabdoid,
papillary), KLF4/TRAF7 (secretory), TERT and/or CDKN2A/B HD (grade
3), H3K27me3 loss (worse).
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Diagnostic Testing for Diffuse Gliomas *

Background

According to the Central Brain Tumor Registry of the United States, diffuse gliomas are the most common primary
brain tumors, affecting approximately 15,000 people in the US each year. These tumors are uniformly fatal, but have
widely variable clinical courses and treatment approaches that are often predicted by their molecular profile. While
diagnostic molecular characterization of these tumors is now possible in modern molecular pathology labs, there is
wide variability in the genetic alterations that are tested as well as the methods for detection. The World Health
Organization (WHQO) provides standardization for diagnostic classes of diffuse gliomas, including their molecular
definitions, but there are currently no clinical practice guidelines that address molecular testing more broadly for
diffuse gliomas.

To address this gap and develop recommendations for the optimal diagnostic testing for pediatric and adults with
diffusely infiltrative gliomas, the College of American Pathologists (CAP) in collaboration with the American
Association of Neuropathologists (AANP), the American Society of Clinical Oncology (ASCO), the Association for
Molecular Pathology (AMP), and the Society for Neuro-Oncology (SNO) convened an expert panel and reviewed
current literature.

https://www.cap.org/protocols-and-
guidelines/cap-guidelines/upcoming-cap-
guidelines/diaghostic-testing-for-diffuse-gliomas
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Thank you!
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