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Knaccudukauymsa onyxonen LIHC BO3
2007/T.
[pynna HeunpoanutenuarnbHbIX ONyXoNen.
1.0nyxonn HenpoanuTenuanbHON TKaHW.

1.1.AcTpouunTapHbie OnyXxosu.

1.2.0nurogeHapornuarnbHble OMyXornu.
1.3.0nuroactpounTapHble (CMeLLUaHHbIE) OMyXOJSu.
1.4.9neHguMapHble OMNyXosu.

1.5.0nyxonn cocyamctoro CnsieTeHnsa (xopuougarbble).
1.6.[pyrune (peakune) HenpoanuTenuanbHble OMyxXonu.
1.7.0nyxonn WMLWIKOBUOHOW Xeneabl (MMHeanbHou obnactu).

1.8.OMOpUOHanbHbIE OMYyXOnw.

Louis, DN.; Ohgaki, H.; Wiestler, OD.; Cavenee, WK., editors. WHO classifcation of tumours of the central
nervous system. 4th ed.. IARC Press; Lyon, France: 2007.



WHO classification of tumours of the central nervous system

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant

Diffuse astrocytoma, IDH-wildtype

Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midline glioma, H3 K27M-mutant

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

Other astrocytic tumours
Pilocytic astrocytoma

Pilomyxoid astrocytoma
Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma
Anaplastic pleomorphic xanthoastrocytoma

Ependymal tumours
Subependymoma
Myxopapillary ependymoma
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

Choroid plexus tumours

Choroid plexus papilloma
Atypical choroid plexus papilloma
Choroid plexus carcinoma

Knaccudpukaumsa onyxonen LUIHC BO3 2016r.
CuHTE3 MOPMONOrN4ECKON N rEHETUYECKOWN XapaKTEPUCTUK.

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3"

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

94211
9425/3
9384/1
9424/3
9424/3

9383/1
9394/1
9391/3
9393/3
9391/3
9391/3
9396/3*
9392/3

9444/1
9431/1
9430/3

9390/0
9390/1
9390/3

Neuronal and mixed neuronal-glial tumours

Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anaplastic ganglioglioma

Dysplastic cerebellar gangliocytoma
(Lhermitte-Duclos disease)

Desmoplastic infantile astrocytoma and
ganglioglioma

Papillary glioneuronal tumour

Rosette-forming glioneuronal tumour

Diffuse leptomeningeal glioneuronal tumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

Tumours of the pineal region

Pineocytoma

Pineal parenchymal tumour of intermediate
differentiation

Pineoblastoma

Papillary tumour of the pineal region

Embryonal tumours
Medulloblastomas, genetically defined
Medulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and
TP53-mutant
Medulloblastoma, SHH-activated and
TP53-wildtype
Medulloblastoma, non-WNT/non-SHH
Medulloblastoma, group 3
Medulloblastoma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmoplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes,
C19MC-altered

Embryonal tumour with multilayered
rosettes, NOS

Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuroblastoma

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

CNS embryonal tumour with rhabdoid features

Tumours of the cranial and paraspinal nerves

Schwannoma
Cellular schwannoma
Plexiform schwannoma

9413/0
9492/0
9505/1
9505/3

9493/0

9412/1
9509/1
9509/1

9506/1
9506/1
9506/1
8693/1

9361/1

9362/3
9362/3
9395/3

9475/3*
9476/3*

9471/3
9477/3*

9470/3
9471/3
9471/3
9474/3
9470/3

9478/3*

9478/3
9501/3
9500/3
9490/3
9473/3
9508/3
9508/3

9560/0
9560/0
9560/0

Melanotic schwannoma
Neurofibroma
Atypical neurofibroma
Plexiform neurofibroma
Perineurioma
Hybrid nerve sheath tumours
Malignant peripheral nerve sheath tumour
Epithelioid MPNST
MPNST with perineurial differentiation

Meningiomas

Meningioma

Meningothelial meningioma
Fibrous meningioma

Transitional meningioma
Psammomatous meningioma
Angiomatous meningioma
Microcystic meningioma

Secretory meningioma
Lymphoplasmacyte-rich meningioma
Metaplastic meningioma

Chordoid meningioma

Clear cell meningioma

Atypical meningioma

Papillary meningioma

Rhabdoid meningioma

Anaplastic (malignant) meningioma

Mesenchymal, non-meningothelial tumours

Solitary fibrous tumour / haemangiopericytoma**

Grade 1
Grade 2
Grade 3
Haemangioblastoma
Haemangioma
Epithelioid haemangioendothelioma
Angiosarcoma
Kaposi sarcoma
Ewing sarcoma / PNET
Lipoma
Angiolipoma
Hibernoma
Liposarcoma
Desmoid-type fibromatosis
Myofibroblastoma
Inflammatory myofibroblastic tumour
Benign fibrous histiocytoma
Fibrosarcoma
Undifferentiated pleomorphic sarcoma /
malignant fibrous histiocytoma
Leiomyoma
Leiomyosarcoma
Rhabdomyoma
Rhabdomyosarcoma
Chondroma
Chondrosarcoma
Osteoma

9560/1
9540/0
9540/0
9550/0
9571/0

9540/3
9540/3
9540/3

9530/0
9531/0
9532/0
9537/0
9533/0
9534/0
9530/0
9530/0
9530/0
9530/0
9538/1
9538/1
9539/1
9538/3
9538/3
9530/3

8815/0
8815/1
8815/3
9161/1
9120/0
9133/3
9120/3
9140/3
9364/3
8850/0
8861/0
8880/0
8850/3
8821/1
8825/0
8825/1
8830/0
8810/3

8802/3
8890/0
8890/3
8900/0
8900/3
9220/0
9220/3
9180/0

Osteochondroma
Osteosarcoma

Melanocytic tumours
Meningeal melanocytosis
Meningeal melanocytoma
Meningeal melanoma
Meningeal melanomatosis

Lymphomas
Diffuse large B-cell lymphoma of the CNS

Immunodeficiency-associated CNS lymphomas
AlIDS-related diffuse large B-cell lymphoma

9210/0
9180/3

8728/0
8728/1
8720/3
8728/3

9680/3

EBV-positive diffuse large B-cell lymphoma, NOS

Lymphomatoid granulomatosis
Intravascular large B-cell lymphoma
Low-grade B-cell lymphomas of the CNS
T-cell and NK/T-cell lymphomas of the CNS
Anaplastic large cell lymphoma, ALK-positive
Anaplastic large cell lymphoma, ALK-negative
MALT lymphoma of the dura

Histiocytic tumours
Langerhans cell histiocytosis
Erdheim-Chester disease
Rosai-Dorfman disease
Juvenile xanthogranuloma
Histiocytic sarcoma

Germ cell tumours
Germinoma
Embryonal carcinoma
Yolk sac tumour
Choriocarcinoma
Teratoma
Mature teratoma
Immature teratoma
Teratoma with malignant transformation
Mixed germ cell tumour

Tumours of the sellar region
Craniopharyngioma
Adamantinomatous craniopharyngioma
Papillary craniopharyngioma
Granular cell tumour of the sellar region
Pituicytoma
Spindle cell oncocytoma

Metastatic tumours

The morphology codes are from the Ir i C

9766/1
9712/3

9714/3
9702/3
9699/3

9751/3
9750/1

9755/3

9064/3
9070/3
9071/3
9100/3
9080/1
9080/0
9080/3
9084/3
9085/3

9350/1
9351/1
9352/1
9582/0
9432/1
8290/0

ion of Disease:

for Oncology (ICD-O) {742A}. Behaviour is coded /O for benign tumours;
/1 for unspecified, borderline, or uncertain behaviour; /2 for carcinoma in
situ and grade IIl intraepithelial neoplasia; and /3 for malignant tumours.
The classification is modified from the previous WHO classification, taking

into account changes in our understanding of these lesions.

*These new codes were approved by the IARC/WHO Committee for ICD-O.
Italics: Provisional tumour entities. **Grading according to the 2013

WHO Classification of Tumours of Soft Tissue and Bone.



CpaBHeHMe Knaccudukaumm 2007 u 2016r.

2007rT.

1.0nyxonn HenpoanuTenMasnbHOn
TKaHMW.

1.1.AcTpouuTapHble Onyxonu.
1.2.0nurogeHgpornunasnbHbie OnyXonw.
1.3.0nuroacTpouuTapHble (CMeLlaHHbIe) OMyXOosu.
1.4.9neHaMMapHbie Onyxornw.

1.5.0nyxonn CocyamcToro crnneTeHuns
(xopuouganbsble).

1.6.[pyruve (pegkue) HenpoanutTenuasnbHble OMyXOru.

1.7.0nyxonn WWLLKOBMAHON Xernesbl (MMHeanbHoM
obnacTtu).

1.8.OMBpUOHanbHbIE OMYXOMW.

B 2007r. Bce onyxonu
HeMpoanuTennanbHOU TKaHU OObeAUMHEeHbI
B oaHy rpynny. B 2016r. oHu pa3aernieHbl Ha
7 rpynn.

2016r.

Diffuse astrocytic and oligodendroglial t

Diffuse astrocytoma, IDH-mutant 9400/3
Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and
1p/19q-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant
and 1p/19q-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3
Anaplastic oligoastrocytoma, NOS 9382/3
Other astrocytic tumours
Pilocytic astrocytoma 9421/1
Pilomyxoid astrocytoma 9425/3
Subependymal giant cell astrocytoma 9384/1
Pleomorphic xanthoastrocytoma 9424/3
Anaplastic pleomorphic xanthoastrocytoma 9424/3
Ependymal tumours
Subependymoma 9383/1
Myxopapillary ependymoma 9394/1
Ependymoma 9391/3
Papillary ependymoma 9393/3
Clear cell ependymoma 9391/3
Tanycytic ependymoma 9391/3
Ependymoma, RELA fusion-positive 9396/3*
Anaplastic ependymoma 9392/3
Other gliomas
Chordoid glioma of the third ventricle 9444/1
Angiocentric glioma 9431/1
Astroblastoma 9430/3
Choroid plexus tumours
Choroid plexus papilloma 9390/0
Atypical choroid plexus papilloma 9390/1
Choroid plexus carcinoma 9390/3

Neuronal and mixed neuronal-glial tumours

Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anaplastic ganglioglioma

Dysplastic cerebellar gangliocytoma
(Lhermitte-Duclos disease)

Desmoplastic infantile astrocytoma and
ganglioglioma

Papillary glioneuronal tumour

Rosette-forming glioneuronal tumour

Diffuse leptomeningeal glioneuronal tumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

Tumours of the pineal region

Pineocytoma

Pineal parenchymal tumour of intermediate
differentiation

Pineoblastoma

Papillary tumour of the pineal region

Embryonal tumours
Medulloblastomas, genetically defined
Medulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and
TP53-mutant
Medulloblastoma, SHH-activated and
TP53-wildtype
Medulloblastoma, non-WNT/non-SHH
Medulloblastoma, group 3
Medulloblastoma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmoplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes,
C19MC-altered

Embryonal tumour with multilayered
rosettes, NOS

Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuroblastoma

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

Tumours of the cranial and paraspinal nerves
Schwannoma

Cellular schwannoma

Plexiform schwannoma

9413/0
9492/0
9505/1
9505/3

9493/0

941211
9509/1
9509/1

9506/1
9506/1
9506/1
8693/1

9361/1

9362/3
9362/3
9395/3

9475/3*
9476/3"

9471/3
9477/3"

9470/3
9471/3
9471/3
9474/3
9470/3

9478/3"

9478/3
9501/3
9500/3
9490/3
9473/3
9508/3

9560/0
9560/0
9560/0




CpaBHeHMe Knaccudukaumm 2007 u 2016r.

2007rT.

1.0nyxonn HenpoanuTenMasnbHOn
TKaHW.

1.1.AcTpouuTapHble Onyxonu.

1.2.0nurogeHgpornunasnbHbie OnyXonw.
1.3.0nuroacTpouuTapHble (CMeLlaHHbIe) OMyXOosu.
1.4.9neHaMMapHbie Onyxornw.

1.5.0nyxonn CocyamcToro crnneTeHuns
(xopuouganbsble).

1.6.[pyruve (pegkue) HenpoanutTenuasnbHble OMyXOru.

1.7.0nyxonn LUWLWKOBUAHOM >Xenesbl (MMHeanbHou
obnacTtu).

1.8.OMBpUOHanbHbIE OMYXOMW.

B 2007r. Bce acTpouuTapHblie OMyXonu
ob6beanHeHbl B ogHy rpynny. B 2016r. oHu
pasgeneHbl Ha 2 rpynnbl:

-Aanddy3Hble acTpouuTapHbie ONyXonwu;
-NpoYne acTpoLuuTapHbie OMyxosnu.

2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3
Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and
1p/19q-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant
and 1p/19q-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3
Anaplastic oligoastrocytoma, NOS 9382/3
Other astrocytic tumours
Pilocytic astrocytoma 9421/1
Pilomyxoid astrocytoma 9425/3
Subependymal giant cell astrocytoma 9384/1
Pleomorphic xanthoastrocytoma 9424/3
Anaplastic pleomorphic xanthoastrocytoma 9424/3
Ependymal tumours
Subependymoma 9383/1
Myxopapillary ependymoma 9394/1
Ependymoma 9391/3
Papillary ependymoma 9393/3
Clear cell ependymoma 9391/3
Tanycytic ependymoma 9391/3
Ependymoma, RELA fusion-positive 9396/3*
Anaplastic ependymoma 9392/3
Other gliomas
Chordoid glioma of the third ventricle 9444/1
Angiocentric glioma 9431/1
Astroblastoma 9430/3
Choroid plexus tumours
Choroid plexus papilloma 9390/0
Atypical choroid plexus papilloma 9390/1

Choroid plexus carcinoma 9390/3

Neuronal and mixed neuronal-glial tumours

Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anaplastic ganglioglioma

Dysplastic cerebellar gangliocytoma
(Lhermitte-Duclos disease)

Desmoplastic infantile astrocytoma and
ganglioglioma

Papillary glioneuronal tumour

Rosette-forming glioneuronal tumour

Diffuse leptomeningeal glioneuronal tumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

Tumours of the pineal region

Pineocytoma

Pineal parenchymal tumour of intermediate
differentiation

Pineoblastoma

Papillary tumour of the pineal region

Embryonal tumours
Medulloblastomas, genetically defined
Medulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and
TP53-mutant
Medulloblastoma, SHH-activated and
TP53-wildtype
Medulloblastoma, non-WNT/non-SHH
Medulloblastoma, group 3
Medulloblastoma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmoplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes,
C19MC-altered

Embryonal tumour with multilayered
rosettes, NOS

Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuroblastoma

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

CNS embryonal tumour with rhabdoid features

Tumours of the cranial and paraspinal nerves
Schwannoma

Cellular schwannoma

Plexiform schwannoma

9413/0
9492/0
9505/1
9505/3

9493/0

941211
9509/1
9509/1

9506/1
9506/1
9506/1
8693/1

9361/1

9362/3
9362/3
9395/3

9475/3*
9476/3"

9471/3
9477/3"

9470/3
9471/3
9471/3
9474/3
9470/3

9478/3"

9478/3
9501/3
9500/3
9490/3
9473/3
9508/3
9508/3

9560/0
9560/0
9560/0



CpaBHeHMe Knaccudukaumm 2007 u 2016r.

2007rT.

1.0nyxonn HenpoanuTenMasnbHOn

TKAHW.
1.1.AcTpouuTapHble Onyxonu.

1.2.0nmro,qu,upornmaanble onyxonu.

1.3.0nuroacTpouuTapHble (CMeLlaHHbIe) OMyXOosu.
1.4.9neHaMMapHbie Onyxornw.

1.5.0nyxonn CocyamcToro crnneTeHuns
(xopuouganbsble).

1.6.[pyruve (pegkue) HenpoanutTenuasnbHble OMyXOru.

1.7.0nyxonn WWLLKOBMAHON Xernesbl (MMHeanbHoM
obnacTtu).

1.8.OMBpUOHanbHbIE OMYXOMW.

B 2007r. O onyxonu npeacTaBnsalOT cooou
oTAeNbHYIO rpynny. B 2016r. OHwM
o6beanHeHbl B ogHy rpynny ¢ andgcgysHbiMun
acTpouuUTapHbIMU OMYXONSMM.

2016r.

Diffuse astrocytic and oligodendroglial t

Diffuse astrocytoma, IDH-mutant 9400/3
Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and
1p/19q-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant
and 1p/19q-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3
Anaplastic oligoastrocytoma, NOS 9382/3
Other astrocytic tumours
Pilocytic astrocytoma 9421/1
Pilomyxoid astrocytoma 9425/3
Subependymal giant cell astrocytoma 9384/1
Pleomorphic xanthoastrocytoma 9424/3
Anaplastic pleomorphic xanthoastrocytoma 9424/3
Ependymal tumours
Subependymoma 9383/1
Myxopapillary ependymoma 9394/1
Ependymoma 9391/3
Papillary ependymoma 9393/3
Clear cell ependymoma 9391/3
Tanycytic ependymoma 9391/3
Ependymoma, RELA fusion-positive 9396/3*
Anaplastic ependymoma 9392/3
Other gliomas
Chordoid glioma of the third ventricle 9444/1
Angiocentric glioma 9431/1
Astroblastoma 9430/3
Choroid plexus tumours
Choroid plexus papilloma 9390/0
Atypical choroid plexus papilloma 9390/1
Choroid plexus carcinoma 9390/3

Neuronal and mixed neuronal-glial tumours

Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anaplastic ganglioglioma

Dysplastic cerebellar gangliocytoma
(Lhermitte-Duclos disease)

Desmoplastic infantile astrocytoma and
ganglioglioma

Papillary glioneuronal tumour

Rosette-forming glioneuronal tumour

Diffuse leptomeningeal glioneuronal tumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

Tumours of the pineal region

Pineocytoma

Pineal parenchymal tumour of intermediate
differentiation

Pineoblastoma

Papillary tumour of the pineal region

Embryonal tumours
Medulloblastomas, genetically defined
Medulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and
TP53-mutant
Medulloblastoma, SHH-activated and
TP53-wildtype
Medulloblastoma, non-WNT/non-SHH
Medulloblastoma, group 3
Medulloblastoma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmoplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes,
C19MC-altered

Embryonal tumour with multilayered
rosettes, NOS

Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuroblastoma

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

CNS embryonal tumour with rhabdoid features

Tumours of the cranial and paraspinal nerves
Schwannoma

Cellular schwannoma

Plexiform schwannoma

9413/0
9492/0
9505/1
9505/3

9493/0

941211
9509/1
9509/1

9506/1
9506/1
9506/1
8693/1

9361/1

9362/3
9362/3
9395/3

9475/3*
9476/3"

9471/3
9477/3"

9470/3
9471/3
9471/3
9474/3
9470/3

9478/3"

9478/3
9501/3
9500/3
9490/3
9473/3
9508/3
9508/3

9560/0
9560/0
9560/0



CoBpeMeHHOEe KINUHUYECKOE MOHATUE «IMMoMa» NPUMEHUTENBHO
K Knaccudpukauunm 2016r. — oudpdysHble actTpouuTapHbie u
onurogeHapornmarnbHble OnyXosu.

Mopdonorammu He
paccMaTpuBaloTCA KaK UCTUHHbIE

Muombl FMOMBI

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3 (?!hw ““?cwc tumours :
Gemistocytic astrocytoma, IDH-mutant 9411/3 Pilocytic estrocytoma 9"2"}

Diffuse astrocytoma, IDH-wildtype 9400/3 Pllomyxoid astrocytoma 84253

Diffuse astrocytoma, NOS 9400/3 Subspendymal giant cell astrocytoma B384/

Pleomoephic xanthoastrocyloma B424/3

Anaplastic astrocytoma, IDH-mutant 9401/3 Anaplastic plecmorphic xanthoastrocytoma 94243

Anaplastic astrocytoma, IDH-wildtype 9401/3

Anaplastic astrocytoma, NOS 9401/3 A

Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3 BO3MOKEH
Epithelioid glioblastoma 9440/3 1/

Glioblastoma, IDH-mutant 9445/3* y3'n oBOU

Glioblastoma, NOS 9440/3

Diffuse midline glioma, H3 K27M-mutant 9385/3*

Oligodendroglioma, IDH-mutant and OCHOBOM ﬂﬂﬂ
1p/19g-codeleted 9450/3 o

Oligodendroglioma, NOS 0450/3 AN AY3HbIN pasgeneHnsa  CTaHOBUTCA

-

Anaplastic oligodendroglioma, IDH-mutant He MO pCbOj'l orm4a Knert Kl/l’ a
and 1p/19g-codeleted 9451/3

Anaplastic oligodendroglioma, NOS 9451/3 Xa pa KTe p pOCTa 0] nyXOﬂ .

Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



Buaobl pocTta onyxonu.

Pasnunyalot Tpu Buga pocrta onyxonu:
OKCMaHCUBHbIN;

NHpUNLTpaTUBHbLIN;
AMNO3NLMNOHHbIN.



OupdysHble acTpounTapHblie 1 onurogeHapornuarnbHble
onyxonwu

NHQomnnbeTpaTuUBHLIN POCT AnNnosnuMoHHbIU POCT ?




CTpykTypa hOopMMpPOBaHUS Ha3BaHMA U 0DO3HaAYEHMUS
onyxonun B knaccudukaummn 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3 L M O p ¢On O rl/l L-I e CKoe

Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3 H a3 Ba H I/I e
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



CTpykTypa hOopMMpPOBaHUS Ha3BaHMA U 0DO3HaAYEHMUS
onyxonun B knaccudukaummn 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, |DH-mutant 9400/3 L re H eT M L‘I e C Kaﬂ

Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3 Xa p a KTe p I/I CT I/I Ka
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



CTpykTypa hOopMMpPOBaHUS Ha3BaHMA U 0DO3HaAYEHMUS
onyxonun B knaccudukaummn 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3 ?

Gemistocytic astrocytoma, IDH-mutant 9411/3 H
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



CTpykTypa doopMnpoBaHUA Ha3BaHUA U 0B6O3HA4YEeHUs
onyxonu B Knaccudgukauum 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant

Diffuse astrocytoma, IDH-wildtype

Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midline glioma, H3 K27M-mutant

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

940073
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3*

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

uudcpoBomn koA, cornacHo MexxayHapoaHou
Knaccudumkaumm 6onesHen no oHkonoruu (ICD-O, 3-
A1 peaakuus 2000 r.).

Percy C, Fritz A, Jack A, Shanmugarathan S, Sobin L, Parkin
DM, Whelan S. International Classification of Diseases for
Oncology (ICD-0). 3rd edn. World Health Organization:
Geneva. 2000.

I".J1. Kobskos, O.B. Abcanamosa, A.A. NMoaay6ckmn, K.C.
JNogbirmHa, E.A. KobsikoBa. Knaccugbukayusi BO3
rnepeuYHbIX oryxoneu ueHmparbHoU Hep8HOU cucmemabl
2016 2.: 83251190 KnuHuyucma. XypHan «Bonpocbl
Henpoxunpyprum» nmeHn H.H. bypaeHko. 2018;82(3): 88-96.
Mauko O.E., Mauko M.B., UmsHuToB E.H.

HewnpooHkonorusa. llpakmuyeckasi OHKOI02Usl.
2017;18(1):103-114.



CTpykTypa doopMnpoBaHUA Ha3BaHUA U 0B6O3HA4YEeHUs
onyxonu B Knaccudgukauum 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant

Diffuse astrocytoma, IDH-wildtype

Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midline glioma, H3 K27M-mutant

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3*

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

uuncpoBom koa, cornacHo MexayHapoaHomn knaccudgpukaumm
©one3Hen no oHKonoruwm (ICD-0, 3-Aa pegakuusa 2000 r.).

< 6uonoruyeckoe nosegeHue onyxonu:> B COOTBETCTBUMN CO
cneayoWMMM rpagaumamm:

/0 — nobpokayecTBEHHas ONyxonb;

/1 — HesAAcHO, RO6GpOoKaYecTBEHHAA U 3NI0Ka4YeCTBEeHHas
onyxorb;

/2 — HEMHBa3UBHbLIN pak;

/3 — 3noKayecTBeHHOe HOBOOOpa3oBaHMe, NepPBUYHbLIN ovYar;

Percy C, Fritz A, Jack A, Shanmugarathan S, Sobin L, Parkin
DM, Whelan S. International Classification of Diseases for
Oncology (ICD-0). 3rd edn. World Health Organization:
Geneva. 2000.

[".J1. Kobsiko, O.B. AbcanamoBa, A.A. lNogay6ckun, K.
C. llogbirnHa, E.A. KobsikoBa. Knaccugpukayuss BO3
rnepsuYHbIX oryxosneu ueHmparbHoU Hep8HOU
cucmembi 2016 2.: 8325150 KnuHuyucma. XXypHan
«Bonpocbl Henpoxupyprum» umenn H.H. bypaeHko.
2018;82(3): 88-96.

Mauko O.E., Mauko M.B., UmaHntos E.H.
HenpooHkonorus. lNpakmu4yeckas OHKOM02Us.
2017;18(1):103-114.



Mopdronornyecknmm npmsHakamm
00B6pPOKa4YeCTBEHHOCTM OMYyXOSN SBMAKTCA:

OTCYTCTBHE qu)wlepupy}omero pocTa, B rpynne aundgcysHbIix acTPOLMTapHbIX
M onuroaeHApoOrnManbHbIX OMyXosien

OTCYTCTBHC KJICTOYHOI'O aTHIIM3MA, 3TU NPU3HAKM HE BCTPeYaloTcs

HECIOCOOHOCTb K MET aCTasHpOBAHHUIO,

PEAKOCTb PCUUAHBHPOBAHHNA,

JOKA/IM3allusl BHC JKU3HCHHO BAXKHLIX OPraHOB.

MUWHHUCTEPCTBO 3/IPABOOXPAHEHUSI POCCUNCKOH
®OEJIEPALIMU
POCCHICKHI I'OCY JIAPCTBEHHbII MEJIMIIUHCKUI
YHUBEPCUTET
Kadenpa naronorngeckoii anaromun Kadeapa naronornueckoi
¢usnonornu

ITATOJIOI' YA
OITYXOJIEBOI'O POCTA.
KAH]_IEPOFEHE3 © - Poccuiickuii rocy1apcTBeHHbIH MeMUMHCKHI yHuBepcuTet, 2002



KnnHnyeckne pekomeHgaumnm

1.6 CtagmnpoBaHue .

Ana nepBnyHbix onyxonen LUHC ogHum n3 Hambonee

KnuHnyeckre pekomeHaaumm BaXHbIX  KMNacCUMUKALMOHHBLIX  MPU3HAKOB
I'Ievamele onyxonu ueHTpaanoﬁ HepBHOVI SABNAeTCca Moponormyeckunm auarHos, u, B
CUCTEMbI YaCTHOCTW,  CTeMeHb  3II0Ka4eCTBEHHOCTU

onyxonn (Grade I-IV, B COOTBETCTBUM C
MKB 10: C70/ C71/ C7 knaccudmkaumnamu BO3 2007 1 2016 rr.)

BospacTHas kaTteropusi: B3pocrnble, 4eTU
ID: KP578

[on yTBEpXOeHus: 2017 (nepecMoTp
Kaxable 3 roga)

[MpodreccnoHarnbHbIE accouuaunm:
Accoumnauuma Heupoxupypros Poccum
Accouunauunsa oHkonoros Poccumn




CTeneHb 31okav4eCTBEHHOCTU MPUMEHUTESTBHO K
Knaccudgukauum 2016r. B rpynne AnddoysHbIX
acTpouMTapPHbIX OMyXxosiemn.

Diffuse astrocytoma, IDH-mutant 9400/3

Gemistocytic astrocytoma, |DH-mutant 9411/3 Grade |l
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3 Grade |l
Anaplastic astrocytoma, IDH-wildlype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3 Grade IV
Glioblastoma, IDH-mutant 9445/3"

Glioblastoma, NOS 9440/3



CTeneHb 3110Ka4eCTBEHHOCTU MPUMEHUTESBHO K
Knaccudpmnkauum 2016r. B rpynne gnddoysHbIX
onurogeHapornmanbHbIX 1 CMeLUaHHbIX OMyXOJiewn.

Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3

Grade |l

Grade Il

Grade |l
Grade lll



OnpegerneHne cTeneHn 3110Ka4YeCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHbLIX IMMOM.

« CTteneHb
3roKa4YeCcTBEHHOCTHU
O Py3HbIX
acTpounTapHbIX Mnom
onpegenaeTcs no
Krnaccmdukaymmm Mawo,
OCHOBAaHHOW Ha
onpeneneHnu
MTMCTONMOrM4YeCcKnx
Npu3HaKkoB
3roKa4yeCcTBEHHOCTMN,
pa3paboTaHHbIX  PYNMow
nuccriegoBaTerneun noa
pykoBogcTtBOM C. Daumas —
Duport.

 Daumas-Duport C, Scheithauer
B, O'Fallon J, Kelly P. Grading of
astrocytomas. A simple and
reproducible method. Cancer. 1988 Nov




OnpegerneHne crteneHn 3510Ka4eCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHbLIX IMMOM.

e [lepBbIX NPU3HaK -

AO0epHbIN aTUNMU3M.

Nuclear atypia: Nuclear atypia was
considered as present if nuclei showed
hyperchromasia and/or  obvious
variation in shape and size, but was
considered absent if only minimal
variation in nuclear size and shapewas
observed. Factors such as number and
size of the nucleoli as well as
chromatin pattern were not
considered.

Daumas-Duport C, Scheithauer

B, O'Fallon J, Kelly P. Grading of
astrocytomas. A simple and producible
method.

Cancer. 1988 Nov 15;62(10):2152-65.




OnpegerneHne crteneHn 3510Ka4eCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHLIX IMMOM

Appo onyxorneBou KNETKU UMeeT O0NbLLIUKU pa3Mep No CpaBHEHUIO C AAPOM
HOPMaribHOM  KINeTKW, sSAepHo-uuTonsiasMatuyeckoe COOTHOLUEeHue
onyxosrieBoOM KNeTKkn «CABUHYTO B nonb3dy sapa». OHO MoxeTt

npubnmxarbca K 1:1 Bmecto 1:4 wunu 1:6 B HopmMme. dPopma saapa
BapunabenbHa.

MUWHHUCTEPCTBO 3/IPABOOXPAHEHUSI POCCUNCKOH
®OEJIEPALIMU
POCCHICKHI I'OCY JIAPCTBEHHbII MEJIMIIUHCKUI
YHUBEPCUTET
Kadenpa naronorngeckoii anaromun Kadeapa naronornueckoi
¢usnonornu

ITATOJIOI' YA
OITYXOJIEBOI'O POCTA.
KAHIIEPOFEHE3 © - Poccuiickuii rocy1apcTBeHHbIH MeMUMHCKHI yHuBepcuTet, 2002



OnpegerneHne crteneHn 3510Ka4eCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHbLIX IMMOM.

e BTopou npusHak - Hann4ne
MUTO30B

* Mitoses: Mitoses were recorded as
present regardless of whether they

were normal or abnormal in
configuration.

v B e

 Daumas-Duport C, Scheithauer
B, O'Fallon J, Kelly P. Grading of
astrocytomas. A simple and
producible method.

Cancer. 1988 Nov 15;62(10):2152-65.




OnpegerneHne crteneHn 3510Ka4eCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHbLIX IMMOM.

TpeTun npusHak — nponudepauma
aHaoTenus.

Endothelial prolgeralion: Endothelial
proliferation was recorded as present when
vascular lumina were not surrounded by a
single layer of endothelial cells but by
haphazardly arranged or “piled up”
endothelial cells often showing cytologic
atypia. Endothelial proliferation must be
distinguished from simple increases in
vascularity due to newly formed capillaries.
Such  neovascularity, seen in both
astrocytomas and in nontumoral conditions.

Daumas-Duport C, Scheithauer B, O'Fallon
J, Kelly P. Grading of astrocytomas. A simple
and producible method.

Cancer. 1988 Nov 15;62(10):2152-65.




OnpegerneHne crteneHn 3510Ka4eCTBEHHOCTU
ONAPAPY3HLIX acTpoUUTaPHbLIX IMMOM.

YeTBepTbi MPU3HAK — Hanuuue
HEeKpO30B.

Necrosis: Necrosis was recorded only when
obvious. Simple

neoplastic  nuclei
obvious necrosis,

unassociated
the presence

individual tumor cell necrosis were not
recorded. Necrosis must also
differentiated from processing artifacts, ,

mechanical distortion of cells, and from = ...

coagulation artifacts. .

Daumas-Duport C, Scheithauer B, O'Fallon
J, Kelly P. Grading of astrocytomas. A

simple and producible method.
Cancer. 1988 Nov 15;62(10):2152-65.

seudopalisading of . =
with

of
macrophages as well as the finding of .

be ==




Kputepun gnsa onpegeneHne cTenexHu

3NnoKa4yeCcTBeHHOCTU ANMPPY3HbIX aCTPOLUTAPHbIX
rmnom (Kputepum Daumas-Duport )

1. AgepHbin aTNn3m (OTYETNUBLIE U3MEHEHUA BENUYUHBLI U
doopmbil).

2.MuTo3bl.

3.[Nponudrepauma sHOoTenna (MPOCBET cocyda OKpYXKeH
MHOTO- CJTIOUHbIM MNOKPbITUEM SHOOTENMASbHBLIX KIMETOK, B
HOpMe - OOQHOCSIONHOE MOKPbITUE).

4.HeKpo3bil.

Daumas-Duport C, Scheithauer B, O'Fallon J, Kelly P.
Grading of astrocytomas. A simple and producible method.
Cancer. 1988 Nov 15;62(10):2152-65.




[pun3HaKkoB HeT — | cTeneHb Cpeam andgysHo
3r1oKa4YeCcTBeHHOCTU (Grade |) pacTywmux onyxoneu
Taknx obpasoBaHUN HET

ApepHbin aTUnNn3m (oauH
Nnpu3Hak) - Il cteneHb
3riokadyecTtBeHHOCTU (Grade Il)

ApepHbi aTMNU3M + MUTO3bI (OBa
npusHaka) - lll cteneHb
3rokavyectBeHHoOCTU (Grade lll)

AgepHbin aTMnnM3m + MUTO3bI + Nponudepaumns
aHOoTenuda (Tpu npusHaka) — IV cTeneHb
3rnokadyecTtBeHHOCTU (Grade IV)

ApepHbln aTMnn3m + MUTO3bI + Nponudepauns SHAOTENUS +
HEeKpO3bl (YeTblpe Nnpu3Haka) — IV cTeneHb 3510Kka4eCTBEHHOCTU
(Grade V)




Onyxonesasa nporpeccun

ApepHbii aTunmam + muTosbl - Grade lll

AoepHbli aTUNM3M + MUTO3bI + Nnpoandepaums
aHgoTenua— Grade IV

AlaepHbi aTMNU3M +MUTO3bIENROANDEDAUMA HAOTENNA
+Hekpo3bl— Grade IV

YyeHne o6 onyxoneBouM nporpeccuu
pa3paboTtaHo dynacom (L.Foulds) B
wectuaecATble rogbl XX Beka. OCHOBHoe
nonoxeHne cdopmMynmMpoBaHO crneayrLWum
obpa3om: «llo mMepe cBoen nporpeccum
onyxosnb npuoodpetaeT psg HOBbIX CBOUCTB,
KOTOpble HEOOpPaTMMO 3a Hen 3aKpennsarTcs
n npuaaroT en HOBbIE, Ooonee
3110Ka4YeCTBEHHbIE YepTbli».

MMATOJIOT S
OITYXOJIEBOT'O POCTA.
KAHIIEPOT'EHE3

MUHUCTEPCTBO 3/IPABOOXPAHEHUSI POCCUHCKOM
GEJIEPALIMA
POCCHICKHI I'OCY IAPCTBEHHbBIN MEJIMIIMHCKHUI
YHUBEPCUTET
Kadenpa naronornueckoii anaromun Kadenpa naronornueckoit
(pusnonorun

Mocksa 2002



OnyxoneBas nporpeccus

ApepHbin atnnuam — Grade |l
Hun3kaa cteneHb
3J10Ka4eCTBEHHOCTHU

AgepHblin aTMnnam + MUTo3bl - Grade Il
Bbicokaga cteneHb
3110Ka4eCTBEHHOCTU

AgepHbin atnnuam + MMTO3bl + Nponudepauuns aHaoTenus — Grade 1V
Bbicokaa cteneHb 310KavYeCTBEHHOCTU

ApepHbin aTMnNU3m +MUTO3bI+Nponugepaunss 3HOOTENNSA +HEKPO3bI —
Grade IV

Bbicokaga cTeneHb 3110Ka4eCTBEHHOCTU




CTeneHb 31okav4eCTBEHHOCTU MPUMEHUTESTBHO K
Knaccudgukauum 2016r. B rpynne AnddoysHbIX
acTpouMTapPHbIX OMyXxosiemn.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3 .
Gemistocytic astrocytoma, IDH-mutant 9411/3 Onyxonu H13KoN CTeneHu

Diffuse astrocytoma, IDH-wildtype CZlojo)cll 3T1OKa4€CTBEHHOCTH

Diffuse astrocytoma, NOS 9400/3

Anaplastic astrocytoma, IDH-mutant 9401/3

Anaplastic astrocytoma, IDH-wildtype 9401/3

Anaplastic astrocytoma, NOS 9401/3

Glioblastoma, IDH-wildtype LY/l Onyxornun BbICOKOW CTErNeHu
Giant cell glioblastoma CYVATEN 30KkayeCTBEHHOCTU
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3

Glioblastoma, IDH-mutant 9445/3*

Glioblastoma, NOS 9440/3




CTeneHb 31okav4eCTBEHHOCTU MPUMEHUTESTBHO K
Knaccudgukauum 2016r. B rpynne AnddoysHbIX
onurogeHapornmasnbHbIX OMyXOonewu.

Oligodendroglioma, IDH-mutant and .
1p/190-codeleted VIOl Onyxomv HU3Kon cTeneHu
Oligodendroglioma, NOS 9450/3 (et

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted OVIKM Onyxonu BbICOKON CTeneHu
Anaplastic oligodendroglioma, NOS CIYJKN 3/10KaHE€CTBEHHOCT!




OnpeaeneHne MUTOTUYECKON aKTUBHOCTM - Ki-67/MIB-1

Ki-67 is an IgG1 class monoclonal antibody that was discovered by Gerdes et
alin 1983.

The discovery of MIB-1 antibody, however, that could recognize the Ki67
antigen in formalin-fixed and paraffin-embedded tissue sections, greatly
improved the value of the detection of Ki-67 antigen.

PATHOLOGY ONCOLOGY RESEARCH Vol 12, No 3, 2006

Article is available online at http://fwww.webio.hu/por/2006/12/3/0143
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St. Olavs Hospital. Trondheim University Hospital. Norway



OnpeaeneHne MUTOTUYECKON aKTUBHOCTM - Ki-67/MIB-1
B rMMomMmax pa3HOU CTerneHn 3110Ka4eCTBEHHOCTM.

e Gradell-3,0 (+/- 2,1)
 Gradelll-11,8 (+/- 3,4)
e GradelV-15,8(+/-7,4)

There was a statistically significant difference between the indices of low- (grade Il) and high-grade tumors
(grade Il and 1V) (P0.05),but not between grade Il and IV tumors (P>0.05).

PATHOLOGY ONCOLOGY RESEARCH Vol 12, No 3, 2006

Article is available online at http://fwww.webio.hu/por/2006/12/3/0143

ARTICLE

The Clinical Value of Ki-67/MIB-1 Labeling Index
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Anne Linn JOHANNESSEN, Sverre Helge TORP
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St. Olavs Hospital. Trondheim University Hospital. Norway



[MponudoepatnBHasa akTUBHOCTb ANAAY3HbLIX
acTpouMTapHbIX OMyxonen.

KonuyecTtBO
NPU3HaAKOB No
Daumas - Duport

3(4)

CTteneHb
3110Ka4YeCTBEHHOCT

TMcrtonornyecku
U Xapaktep
onyxonwu

AnddysHas

acTpouuTapHas,

onurogeHgporiinaribHa

A N1 cMeLlaHHaA
rmmnoma

AHannactunyeckas
acTpouuTapHas,

onurogeHaporiinaribHa

A N cMeLllaHHaA
rmmnoma

Mnobnactoma (IDH —
mutant, IDH — wilde,
NOS), [mnocapkoma

NMponudepaTtuBH
bIn UHAeKc Ki 67

0o 5% (cpegHun
nokasartenb —
2-3%)

5-10%

cBbilwe 10%



KnnHunyeckme pekomMmeHaauum no nevyeHuto nepBUYHbIX
onyxornen ueHTpanbHOM HepBHOW cuctembl 2013r.

B cnyyae Manoro
Konun4yecTea
buoncuinHoro maTtepuana Grade Il
N 04YaroBOM MOBbILIEHUN
nHaekca MedyeHnd
nponudgepaTtmeBHoOro 4
Mapkepa Ki 67 0o 7-8%
aonyckaetcs
doopmMynmpoBka
actpouutoma Grade Il
TeHaeHunen B Grade lll.

Grade lll

Grade IV




UacTtoTa BCcTpeyaeMocTn ANdAY3HbIX aCTPOLUTAPHbIX
OnyXxonew.

KonuyectBO CTteneHb YacTtoTta
NPU3HaKOB Mo 3f10Ka4YecTBeHHOC | ucrtonornyeckun |BCTpeYaemMoCTHU

Daumas - Duport U XapakTtep
onyxonu

1 I OudpdysHas 15 —20%
actpoumToma (IDH
— mutant, IDH —
wilde, NOS)

2 I AHannacTnyeckas 20-30%
actpoumToma (IDH
— mutant, IDH —
wilde, NOS)

3(4) IV [Mnobnactoma 50 — 60%
(IDH — mutant, IDH
— wilde, NOS),
[Mnocapkoma



CpegHun nokasaTerib NPoAOIMKNUTENBHOCTU XU3HU B
rpynne Anddy3HbIX acTpoUUTaPHbLIX OMyXOnew.

KonuyecTtBO CTteneHb NMpoponxutens
NPU3HaKoOB No 3N10Ka4eCTBEHHOC | [MCTONMOrM4Yeckn |-HOCTb XXKU3HU

Daumas - Duport U XapakTtep
onyxonu

1 I OudpdysHas 5 net
actpoumToma (IDH
— mutant, IDH —
wilde, NOS)

2 I AHannactunyeckasa 2-3 roga
actpoumToma (IDH
— mutant, IDH —
wilde, NOS)

3(4) IV [Mnobnactoma 9-12 mec.
(IDH — mutant, IDH
— wilde, NOS),
[Mnocapkoma



MyTtaunm B rpynne andodysHbIX acTpounTapHbIX U
onurogeHapornManbHbIX OMyXonew,
Mcnonb3oBaHHbLIE ONA Knaccudoukauyumm 2016r.

* IDH (isocitrate dehydrogenase) myTauuga
* 1p19gq Ko-Oerneuus

OB30P

VJIK 616-006.484-07
IT’EHETUYECKHUE MAPKEPDI 3JIOKAYECTBEHHBIX INIMOM
A.B. Kapmawes', E. U. xy6oeuy’

' PoccuiicKuil Hay4HbII HEHTP PaAHOIOTHN 1 Xupyprudeckux texuosoruii, Cankr-Ilerepbypr, Poccus
? Ceepo-3anajiHblii rocy/IapcTBeH bl MeuuHcknil yaisepeurter nmenn V. M. Meunnkosa, Cankr-
[Terepbypr, Poccus

I".J1. Kobsikos, O.B. Abcanamosa, A.A. Noaay6ckni, K.C. JlogbirnmnHa, E.A. KobskoBa. Knaccugukayus BO3 nepeuyHbix oryxoneu
ueHmparbHoU HepgHoU cucmeMsbl 2016 2.: 8325150 KnuHuyucma. XXypHan «Bonpocbkl Henpoxupyprim» umenn H.H. BypaeHko.
2018;82(3): 88-96.

Mauko [O.E., Mauko M.B., UmsaiHuTtoB E.H. HenpooHkonorus. lNpakmuyeckas oHkonoaus. 2017;18(1):103-114.



IDH MyTaumsa B Knaccudukaumm Ongpdy3HbIX
acTpouUTapHbIX U onurogeHapornmarnbHbIX OnyXonewu

2016r.

Diffuse astrocytic and oligodendroglial tumours . B P Hann4dnm MyTaunn oOnyxorsib
Diffuse astrocytoma,|IDH-mutant 9400/3

Gemistocytic astrocytoma, IDH-mutant 9411/3 obo3HavaeTca — IDH - mutant
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3

Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



IDH mMyTaumsa B Knaccudukauum Ongpdy3HbIX
acTpouuTapHbIX onyxoneu 2016r.

Diffuse astrocytic and oligodendroglial tumours . B pu OTCYTCTBUA MyTauunn
Diffuse astrocytoma, IDH-mutant 9400/3 6
Gemistocytic astrocytoma, IDH-mutant 9411/3 Onyxolib O0O0O3HAYa€ETCA — IDH -
Diffuse astrocytoma,|IDH-wildtype 9400/3 wil
Diffuse astrocytoma, NOS 9400/3 dtype'
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3

Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



IDH myTauuda B

Knaccudomnkaumm anay3sHbIX

acTpouuTapHbIX 1 ONUroaeHApPOornmanbHbIX OMyxonen

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant

Gemistocytic astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma,|NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

2016r.

/ « [lpn OTCYTCTBUN FEHETUYECKOro
9400/3

9411/3 nccriegoBaHu4 onyxorsib
9400/3 obo3Ha4vaeTcs - NOS — not

9400/3 _ -
otherwise specified.

9401/3

9401/3

9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3



1p19q KO- geneumna (MyTtauusd) B Knaccumdukauum
ondodpy3HbIX onurogeHapornuanbHeIX onyxonen 2016r.

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant

Gemistocytic astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

 BoisiBnsgetca B OONbLIMHCTBE
9400/3 o
9411/3 cnyyaeB y onyxonen O psagawu

o TONbKO MPU HanMumMu IDH MyTaumm.

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

Oligodendroglioma} IDH-mutant and

p/19g-codeleted |
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, |IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3



IDH mMyTaumsa B Knaccudukauum Ongpdy3HbIX
onurogeHapornuanbHbiX onyxonen 2016r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant

Gemistocytic astrocytoma, IDH-mutant

Diffuse astrocytoma, IDH-wildtype

Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype

Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

* [lpwn otcytcteum IDH myTtaunum OO
9400/3
9411/3 onyxorib 06o3Hayaetca - NOS —

9400/3 : .
9400/3 not otherwise specified.

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

Oligodendroglioma, IDH-mutant and

1p/19g-codeleted
Oligodendroglioma} NOS

Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted
Anaplastic oligodendrogliom

Oligoastrocytoma, NOS

NOS

Anaplastic oligoastrocytoma, NOS

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3



IDH myTauma B Knaccmdukaumm andady3sHbIX
acTpouUTapHbIX U onurogeHapornmarnbHbIX OnyXonewu

2016r.
Diffuse astrocytic and oligodendroglial tumours B rpynne AanddysHbIX acTpoUnToM U
Diffuse astrocytoma, IDH-mutant 9400/3
: . OOl - Grade I, a Takke aHannNacTN4eCKNX
Gemistocvtic astrocytoma. IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3 actpounTtom u OLl" - Grade Il YacToTa
Diffuse astrocytoma, NOS 9400/3 BCTpe4YyaeMoCTn MyTauum cCcocCTaBndeTr
80-85%.
Anaplastic astrocytoma, IDH-mutant 9401/3 H
Anaplastic astrocytoma, IDH-wildtype 9401/3 ° anuyve IDH myTaumu yBelndunsaer
Anaplastic astrocytoma, NOS 9401/3 9 PEKTUBHOCTL ny4yesom n
XuMmoTtepanmm wu ynyyuwaeT nMporHo3
Glioblastoma, IDH-wildtype 9440/3 nevyeHns
Giant cell glioblastoma 9441/3 )
Gliosarcoma 9442/3  BbpkuBaemocTtb B rpynne  aMdpdy3HbIX
. Epithelioid glioblastoma 944073 acTpoumtom Grade Il u acTpoumTom -
lioblastoma, IDH-mutant 9445/3*
Glioblastoma. NOS 944015 Grade Il IDH mutant MMeeT MeHblle

NnAaaniuuiia uam r rnvnnea INH — wild+tvne

I HS Public Access
(C Author manuscript
w Acta Neuropathol. Author manuscript; available in PMC 2016 April 01.

Oligodendroglioma, IDH-mutant and

Loi1da-codeloled 245013 Pl;b1351£d : fm?] e/dgg?ifof;~i?:1°9(4)- 585-596. doi:10.1007/s00401-015-1398-2
Oligodendroglioma, NOS 9450/3 R R e
Anaplastic oligodendroglioma, IDH-mutant IDH mutation status and role of WHO grade and mitotic index in

and 1p/19g-codeleted 9451/3 overall survival in grade lI-lll diffuse gliomas
Anaplastic oligodendroglioma, NOS 9451/3

Adriana Olar', Khalida M Wani', Kristin Diefes2, Lindsey E. Heathcock®, Hinke F. van

: Thuiji*®, Mark R. Gilbert2, Terri S. Armstrong?®, Erik P. Sulman’, Daniel P. Cahill®,
Oligoastrocytoma, NOS 9382/3 Elizabeth Vera-Bolanos2®, Ying Yuan'?, Jaap C. Reijneveld*, Bauke Ylstra®, Pieter

Anaplastic oligoastrocytoma, NOS 9382/3 Wesseling'! and Kenneth D. Aldape':12



IDH MyTaumsa B Knaccudukaumm Ongpdy3HbIX
acTpouUTapHbIX U onurogeHapornmarnbHbIX OnyXonewu

2016r.

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant 9400/3

Gemistocvtic astrocytoma. IDH-mutant 9411/3 ° _
Diffuse astrocytoma, IDH-wildtype 9400/3 MyTaU'Mﬂ IDH1 oTtmeyeHa B /0
Diffuse astrocytoma, NOS 9400/3 80% rnuom Grade Il n Il CTelreHn,

)

Anaplastic astrocytoma, IDH-mutant 9401/3 MyTaLMﬂ IDH2 oTmedeHa B 6% .
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant Yan H, Parsons DW, Jin G, McLendon R, Rasheed BA,
and 1p/19g-codeleted 9451/3 Yuan W, et al. IDH1 and IDH2 mutations in gliomas.
Anaplastic oligodendroglioma, NOS 9451/3 N Engl J Med 2009;360:765-73
Oligoastrocytoma, NOS 9382/3

Anaplastic oligoastrocytoma, NOS 9382/3



IDH myTauma B Knaccmdukaumm andady3sHbIX
acTpouUTapHbIX U onurogeHapornmarnbHbIX OnyXonewu

2016r.
Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant 9400/3 °
Gemistocytic astrocytoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma, IDH-mutant 9401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3 ¢
Glioblastoma, IDH-wildtype 9440/3
Giant cell glioblastoma 9441/3
Gliosarcoma 9442/3
Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3

Oligodendroglioma, IDH-mutant and
1p/19qg-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

B rpynne rnnobnactom — Grade IV
yacTtoTa BCTpe4yaemocTtn |IDH
MyTauun coctaBndeT - 10%.

Hanuyne IDH wMyTaumMm 3Ha4YnMMo
yBenuinBsaeT 9O (PEKTUBHOCTb
ny4eBON U XMMUOTEpanun wu
yrydLiaeT nporHo3 neyeHus.

Louis DN, Ohgaki H, Wiestler OD, Cavenee WK. WHO
Classification of Tumours of the Central Nervous
System, Revised. 4th Ed. IARC (Lyon). 2016,408



MyTaumna IDH B acTpouuTapHbIX rimmnomMax
PA3HON CTEMNEHN 3IOKAYeCTBEHHOCTH

ApepHbin atnnuam — Grade |l
Hunskasi cteneHb 3110Ka4eCcTBEHHOCTU

ApepHbln atMnnam + MnTo3bl - Grade |l
Bbicokasa cteneHb 3rnokavyecTBeHHOCTV

Moyemy npw AnepHbin atMnnam + MMTO3bI + Nponudepauma aHaoTenus — Grade IV
nepexone u3 Bbicokasi cTeneHb 3rnokavyecTBEHHOCTU
rpynnbl G B G IV
4yuncno
MYTUPOBAaHHbIX
onyxonewn nagaer

B 8 pas?

ANepHbI aTUNU3M +MUTO3bI+NPLsIMdEpaLUsa SHAOTENMSA +HEKPO3bl —

Grade IV

Bbicokasa cTeneHb 3110Ka4eCTBEHHOCTM




[lepBuYHaa n BTopuYHasa rnuobrnacroma.
KnnHnyeckoe 3HadeHue IDH myTaumm Ans rmmodnactom.

Synonym

Precursor lesion
Proportion of glioblastomas
Median age at diagnosis

Male-to-female ratio

IDH-wildtype glioblastoma

Primary glioblastoma,
IDH-wildtype

Not identifiable;
develops de novo

~90%
~62 years

1.42:1

Mean length of clinical history

Median overall survival
Surgery + radiotherapy
Surgery + radiotherapy
+ chemotherapy

Location

Necrosis

9.9 months

15 months
Supratentorial

Extensive

IDH-mutant glioblastoma

Secondary glioblastoma,
IDH-mutant

Diffuse astrocytoma
Anaplastic astrocytoma

~10%
~44 years

1.05:1

24 months

31 months
Preferentially frontal
Limited

Louis DN, Ohgaki H, Wiestler OD, Cavenee WK. WHO Classification of Tumours of the Central Nervous
System, Revised. 4th Ed. IARC (Lyon). 2016,408.



MyTaumsa IDH B acTpouuTapHbIX FIMomMax

PA3HON CTEMNEHN 3IOKAYeCTBEHHOCTU

ApepHbin atnnuam — Grade |l (

Hu3kas cteneHb 31oKa4yeCTBEHHOCTU

90% rnMo6nacTom ApepHbin atnnuam + MnTo3bl - Grade I
ABNAKOTCA

NEPBUHLIMM Bbicokas cTteneHb 3rnokavyecTBEHHOCTV
ob6pa3oBaHMAMU U He
MPoxXoaAT 3BOMOLUIO

AgepHblin atnnuam + MMTO3bl + Nponudepauuns aHaoTenus — Grade 1V
Bbicokasa cTeneHb 3noKavyeCTBEHHOCTU

ApepHbin aTUNU3M +MUTO3bI+NPLsIMepaunss 3HOOTENNSA +HEKPO3bI —
Grade IV

Bbicokasa cTeneHb 3110Ka4eCTBEHHOCTM

~

Onyxonu, KoTopbie
npoxoasT
3BONIOLUIO oT

Grade Il go Grade 1V,
COCTaBnAOT
TONbko 10% oOT
o6uero yucna
rmmobnacTtom




Relative survival (%)

00
o

(©))
o

1N
o

N
(@)

MegnaHa BbIKMBaAEMOCTU npu rmmobnactome B
Pa3HbIX BO3PACTHbLIX rpyrinax

Time since diagnosis (years)

Age at  Median survival
diagnosis time in months

1840 (19.7)(13.7-25.1)
41-50  17.3 (14.5-19.5)

51-60  12.4 (11.3-13.8)
61-70 9.3 _(8.3-9.9)
71+ (45)(3.8-5.1)



cIMPACT — NOW - KoHcopunyM NO MpakTU4eckomy
BHEOPEHMIO N COBEPLUEHCTBOBAHUIO Kraccudukauumm

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant

Diffuse astrocytoma, IDH-wildtype

Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midline glioma, H3 K27M-mutant

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3*

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

2016r.

Consortium to Inform Molecular and Practical
Approaches to CNS Tumor Taxonomy.

Ona panbHenwen pa3paboTKn U BHEAPEHUA B KITMHUYECKYHO
NPaKTUKY MONEKYNAPHO-reHeTUYeCKon Knaccudmkaumm
onyxoneun LIHC 2016r. Co3gaH KoHcopuuyM Mopconoros u
reHeTUKOB, KOTOPbIN Npegnonaraer NOCTOAHHO
nepepabartbiBaTb 3Ty Knaccudukauuio.

David N. Louis' {2 ; David W. EllisonZ Daniel J. Brat3; Kenneth Aldape?; David Capper>6.7%;
Cynthia Hawkins?; Werner Paulus'?; Arie Perry''; Guido Reifenberger'?'3; Dominique Figarella-Branger';
Andreas von Deimling'5-617; Pieter Wesseling'8'?

! Department of Pathology, Massachusetts General Hospital, Harvard Medical School, Boston, MA.

? Department of Pathology, St. Jude Children’s Research Hospital, Memphis, TN

3 Department of Pathology, Northwestern University Feinberg School of Medicine, Chicago, IL.

# Laboratory of Pathology, National Cancer Institute, Bathesda, MD

5 Departmant of Neuropathology, Charité - Universitatsmedizin Berlin, Berlin, Germany

& Department of Neuropathology, Freie Universitat Berlin, Berlin, Germany

? Department of Neuropathology, Humboldt-Universitit zu Berlin, Berlin, Germany

& Department of Neuropathology, Berlin Institute of Health, Berlin, Germany.

9 Departmant of Paediatric Laboratory Medicine, The Hospital for Sick Children, University of Toronto, Toronto, Canada
19 Institute of Neuropathology, University Hospital Munster, Munster, Germany.

' Department of Pathology, University of California San Francisco, San Francisco, CA.
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[lnarHocTnyeckne Kputepuu ona BBedeHUdA B Knaccuukauutio
HOBOro onpeneneHusa « JngysHble acTpouuTapHble MUOMbI C
MOJIEKYIIAPHBbIM CTPOEeHUeEM rnunobnactombl WHO grade IV» 2018r.

Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant 9400/3

Gemistocvtic astrocvtoma, IDH-mutant 9411/3
Diffuse astrocytoma, IDH-wildtype 9400/3
Diffuse astrocytoma, NOS 9400/3
Anaplastic astrocytoma _|DH-mutant 0401/3
Anaplastic astrocytoma, IDH-wildtype 9401/3
Anaplastic astrocytoma, NOS 9401/3
Glioblastoma, IDH-wildtype 9440/3

Giant cell glioblastoma 9441/3

Gliosarcoma 9442/3

Epithelioid glioblastoma 9440/3
Glioblastoma, IDH-mutant 9445/3*
Glioblastoma, NOS 9440/3
Diffuse midline glioma, H3 K27M-mutant 9385/3*
Oligodendroglioma, IDH-mutant and

1p/19g-codeleted 9450/3
Oligodendroglioma, NOS 9450/3
Anaplastic oligodendroglioma, IDH-mutant

and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Oligoastrocytoma, NOS 9382/3
Anaplastic oligoastrocytoma, NOS 9382/3

Ana andopysHbIX M aHanIacTU4eCKNX
acTpoumTapHbIX rmmom 6e3 myTtaummn IDH
Hann4ne nbon n3 cnegyromx MyTauum
yxXyawaeT NporHo3 U AenaeTr ero CXOXum c
onyxonamu Grade IV. lMNogoBbHasa onyxornb MOXeT
ObITb HasBaHa Ougbghy3Hou acmpoyumapHoU
arnuomomu IDH wildtype ¢ mornekynspHou
cmpykmypou arnuobnacmomsi Grade IV :

TERT promoter mutation;
EGFR amplification;
7 gain, 10 loss (-7|+10).

-, HHS Public Access
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Published in final edited form as:
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| cIMPACT-NOW Update 3| Recommended diagnostic criteria for
“Diffuse astrocytic glioma, IDH-wildtype, with molecular features

of glioblastoma, WHO grade IV”
Daniel J. Brat!, Kenneth Aldape2, Howard Colman?, Eric C. Holland*, David N. Louis5,

Robert B. Jenkins®, Bette Kleinschmidt-DeMasters?, Arie Perry®, Guido Reifenberger®,
Roger Stupp'®, Andreas von Deimling’’, and Michael Weller'?



MyTauuu npoMoTopa TejiomMepasHoii ooparHoii Tpanckpunrtassl (TERT)

Tenomepbl — 3TO KOHLEBbIE Y4ACTKU
XPOMOCOM, KOTOPbIE BbINOMHSAT
3aWmnTHYO pyHKUMio. CyllecTByeT
TaKk Ha3blBaeMbIW npegen Xendnuka,
CBs13aHHbIN C COKpaLLlEHNEM

ONMHbI TeNTOMep — KOJNMMYEeCTBO
aeneHnm coMmaTnyeCcKnx KreTok
NpubnuanTenbHO paBHoO 50, Nocrne
4Yero KNeTKN Ha4vnHatoT NPOABMATL
NPU3HaKN CTapeHnS.

BosHukatowas ¢ KaxagbiMm gerneHmem
KIETKN KOHLIeBasi Hegopennunkaumg
XPOMOCOM MPUBOANT K
pennukaumoHHOMY CTapeHuIo.
OpaHako npoueccy YKOpoYeHUs
Ternomep MoOXeT
NPOTMBOLENCTBOBATL aKTUBaLNS
doepmMmeHTa Tenomepasbi.




EG F R aM ﬂﬂ MCt)M KaU'Mﬂ (amnnudukaums — OanH 13

MeXaHN3MOB akKTnBaLli OHKOIreHOB B npouecce pa3BuTnAd OI'IyXOJ'IVI)

nuradpg — EGF

EGFR

TUPO3UHKUHA3HbIN
LOMeH

|

11

nponudepauus < ' /| MHrMbupoBaHue
: anonTo3a
WHBa3Na MeTacTasupoBaHme
aHrnoreHes

= EGFR-TpaHcmMembpaHHbI peuenTop, akTUBUPYHOLMINCA NPU CBA3bIBAHWUM C 3NNAEPMASbHbIM
dbakTopoM pocTa, TpaHCchopMUpyroLnM HAaKTOPOM pOCTa-a, ambuperyiMHoM.

» [Ipu aktmeBaunu EGFR BHYTPU KNETKKM 3anyCcKaeTca Kackaa bMoxmmmnyecknx peakumnin, npueoaaiumx
K MOBbIWEHWIO NpoandepaLmm MaMrHM3MpoBaHHbIX (ONyXoseBbixX) KNETOK, POCTY ONyX0au,
CTUMYAUMK NPOLIECCOB MHBA3WUKM, NAaTONIOMMYECKOro aHrMOreHe3a U MeTacTa3upoBaHuA.

= Peuentop EGFR kogupyetca resom EGFR.



PekomeHOoyemasa HoBaa cUcTemMa knaccudukauun IDH
muant acTpouyntom 2020r.

—mwwmdwmm" S AcTpouuToma, IDH-MyTaHT, 2 Knacc
Diffuse gstrocyf[oma, IDH-mutant 9400/3 OunddysHasn nHpunsTpaTtMeHas actpouuTapHas rmmoma ¢ IDH1 unu IDH2
: Gemistocytic astrocytoma, IDH-mutant 9411/3 MyTaumMsiMK, KOTopast XopoLLo anddepeHumpoBaHa 1 nueHa
Diffuse astrocytoma, IDH-wildtype 9400/3 MMCTONOMMYECKMX NPU3HAKOB aHannauu. MutoTnyeckas
Diffuse astrocytoma, NOS 9400/3 aKTUBHOCTb He OBHapyXeHa Unu noHmkeHa. MNMponudepauus
3HOOTENMUS, HEKPO3 U FOMO3UroTHbIe Aeneuun CDKN2A / B
Anaplastic astrocytoma, IDH-mutant 9401/3 OTCYTCTBYIOT.
~ Anaplastic astrocyloma, TDH-wildtypé J4U1/5 AcTpoumnToma, IDH-MyTaHT, 3 Knacc
Anaplastic astrocytoma, NOS 9401/3 OudbdysHaa nHpunsTpaTnBHas actTpouuTapHasa rmmuomMa c IDH1 nnu IDH2
_ . MyTauusiMu. MutoTuyeckasi akTUBHOCTb NOBbILLEHA.
Glioblastoma, IDH-wildtype 9440/3 Mponudepauns sHAOTENUS, HEKPO3 U FOMO3UrOTHbLIE AereLuum
Giant cell glioblastoma 9441/3 CDKN2A / B OTCYTCTBYIOT.
Gllqsargqma ‘ 9442/3 AcTpouunToma, IDH-MyTaHT, 4 Knacc
__Epm“a%m 9440/3 OndbdysHasa nHpunsTpaTMBHas actpoumTapHas rnomMa ¢ IDH1 unu IDH2
Glioblastoma, IDH-mutant 9445/3* MyTaLmamMu. MUToTMYecKas akTMBHOCTb MOBbILEHa. [pucyTcTByoT
Glioblastoma, NUS J44Uls nonudepauys 3HAOTENNS, HEKPO3 UM FTOMO3UTOTHLIE AeneLun
CDKN2A / B unu nobas komMOnHaumsa 3Tnx Npu3HaKkos .
Diffuse midline glioma, H3 K27M-mutant 9385/3*

Acta Neuropathologica (2020) 139:603-608
https://doi.org/10.1007/s00401-020-02127-9

Oligodendroglioma, IDH-mutant and s
1p/19g-codeleted 9450/3 "’

Oligodendroglioma, NOS 9450/3
| cIMPACT-NOW update 5{recommended grading criteria
Anaplastic oligodendroglioma, IDH-mutant SHGERUIIOIES Tyt asea/amas

and 1 p/1 9Q'COde|eted 9451/3 Daniel J. Brat' - Kenneth Aldape® - Howard Colman® - Dominique Figrarella-Branger" - Gregory N. Fuller® -
: ; : Caterina Giannini® - Eric C. Holland - Robert B. Jenkins® - Bette Kleinschmidt-DeMasters® - Takashi Komori® -
Anaplasnc O/IQOdendroglloma’ NOS 945 1/3 Johan M. Kros'® - David N. Louis'" - Catriona McLean'? - Arie Perry'® - Guido Reifenberger'*'* . Chitra Sarkar'® -

Roger Stupp'” - Martin J. van den Bent'® . Andreas von Deimling'??° . Michael Weller*'
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Diffuse astrocytic tumours

Diffuse astrocytic glioma, IDH-wildtype with

o SRe eI 1Dl (e 2 molecular features of glioblastoma, WHO grade 4

D. Astrocitoma IDH+ grade 3

D. Astrocitoma IDH+ grade 4

Glioblastoma IDH-wildtype
Grade IV




MyTtaumm B knaccudomnkaumm gndodoysHbIX
onurogeHapornuarnbHbiX onyxonen 2016r.

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant

Gemistocytic astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Oligodendroglioma, IDH-mutant and
10/19a-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

Hannune «ko-geneumn 1p 19q
yBenuymBaet 9P EKTNUBHOCTb
nydyeBon U xmMuoTepanuu u
yryJllaeT NPorHo3 fie4eHus.

Abcanamoa O.B., KopwyHoB A.l"., Kobsikos I.J1.,
[onaHoB A.B., Ypakos C.B., AmaHoB P.[.,
JinunHmuep  M.P.  BnusHue  mMonekynsapHo-
reHeTUYeCcKnx (pakTopoB Ha MPOrHO3 BOMbHLIX C
onurogeHapornuanbHbIMU onyxonsamu. Borpocal
Helpoxupypauu. 2009;1:17-24.



[lporHoctnyeckoe 3HavyeHue MyTauumn B Knaccudukaumu
acTpoumntapHbix n O onyxoneu




[lepcnekTnBbl pa3BuUTUA Knaccudukaumm gudpdysHbix
acTpouUTapHbIX U onurogeHapornmarnbHbIX OnyXonewu

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant

Gemistocytic astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarcoma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

2016r.

Oligodendroglioma, IDH-mutant and
1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

andpdysHbie MUOMbI (acTpounTapHbie U
onurogeHapornmManbHble pasHOW CcTeneHu
3r1o0Ka4yecTBeHHOCTHN) ¢/6e3 myTaumn B reHe
IDH MOp@OofiorMyeckn HeoTIMYNMbI gpyr OT
apyra n noatoMy cyauTb O HUX C TOYKMU
3peHusi nporHosa 6e3  MosiekynapHo-
reHeTU4YeCcKoro nccregoBaHns HEBO3MOXHO.
B c¢BA3M C OTUM COXpPaHEHHbIN B
Krnaccudgomkaumm BapuaHT anarHosa
«acTpouymToma, onurogeHapornmoma,

rmmobnactoma NOS» aBnaetcsa yulepbHbIM,
OnarHo3oM  OT  0e3BbIXOQHOCTM  M3-3a
HegoobcnegoBaHHOCTN OOMBHOMO MO TEM
NN MHBIM MPUYKMHaM (Kak npaBuio, u3-3a
OTCYTCTBUS Hagnexawen martepuanbHo-
TexHn4yeckoun 6asbl).

Mauko [O.E., Mauko M.B.,, WmsaHutoB E.H.
HenpooHnkonorus.  [lpakmu4yeckass  OHKOJIO2US.
2017;18(1):103-114.



[TfporHocTMyeckoe 3Ha4YyeHne MeTUNMPOBaHUS reHa
MGMT B ne4dyeHunu rmmoodracTtomsil.

Radiotherapy
(N=100)
Methylated MGMT
promoter

Overall survival
Median duration (mo) 15.3 (13.0-20.9)

Rate at 2 yr (%) 22.7 (10.3-35.1)

Unmethylated MGMT
promoter

Overall survival
Median duration (mo) 11.8 (9.7-14.1)
Rate at 2 yr (%) <2t

Temozolomide plus Radiotherapy
(N=106)

21.7 (17.4-30.4)
46.0 (31.2-60.8)

12.7 (11.6-14.4)
13.8 (4.8-22.7)

MeTtunmpoBaHue reHa MGMT
BbIABNAeTCA Y 45% OO0NbHbIX C
rmmobrnacTomomn.

MeTtnnuposaHne reHa MGMT
3HaA4YMMO YIyJllaeT NpPorHos
nevyeHma rnuobracTombil.

MGMT Gene Silencing and Benefit from Temozolomide
in Glioblastoma. N Engl J Med 2005;352:997-1003.

Monika E. Hegi, Ph.D., Annie-Claire Diserens, M.Sc., Thierry
Gorlia, M.Sc.,Marie-France Hamou, Nicolas de Tribolet, M.D.,
Michael Weller, M.D.,Johan M. Kros, M.D., Johannes A.
Hainfellner, M.D., Warren Mason, M.D.,Luigi Mariani, M.D.,
Jacoline E.C. Bromberg, M.D., Peter Hau, M.D.,Rene O.
Mirimanoff, M.D., J. Gregory Cairncross, M.D., Robert C.
Janzer, M.D.,and Roger Stupp, M.D.



MyTauun IDH n metunmnposaHne MGMT B
rmmobnacTtome

IDHmM IDH wt —90% Bcex rnmoobrnacTtom

10% Bcex
rmmoonacTom




MyTauun IDH n metunmnposaHne MGMT B
rmmobnacTtome

Bbicokuin ypoBeHb
MeTUIMpoBaHna MGMT
45% BCeX rmnobnacTom



MyTauun IDH n metunmnposaHne MGMT B
rmmobnacTtome

IDHmM
IDHmM
MGMT um
2-3% IDH wt, MGMT m
IDH wt, MGMT um - 52-53%
37-38% ‘
IDHm Bblcokue WwaHcbl Ha gnutensHoe Hunsknun pesynerata neveHus.
MGMT m \ npoxusaHue. B aton rpynne AnuTernbHOCTb NMpoOXmnBaHNA B
7-8% oOHapyxumBatoT 60MbHbIX, KOTOPbIE npegenax oO4HoOro roga.
nepexuBarT 5 fneT c MOMEHTa

Ha4alJla neyvyeHud.



