Update diagnostiky nadorov CNS podla WHO klasifikacie 2016

Diagnostika gliomov u dospelych a
non-glialne nadory

Marian Svajdler
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WHO CNS 2016

* Formalne sa nejedna o nové (t.j. 5.) vydanie, ide o vyznamnu reviziu
predchadzajuceho stvrtého vydania

* Hlavnou motivaciou na reviziu klasifikacie su vyrazné pokroky
v oblasti molekulovej patologie, ktoré vyznamne prispeli k lepSiemu
poznaniu onkogenézy mnozstva nadorov CNS

* viaceré jednotky su teraz definované na zaklade kombinacie )
morfologickych a geneticky'/ch charakterjstl'k — tzv. INTEGROVANA
MORFOLOGICKO-GENETICKA KLASIFIKACIA

* historicky prva histologicko-geneticka klasifikacia nadorov CNS



WHO CNS 2016

 pouzivanie genetickych informacii by malo viest

* k presnejsej a objektivnejsej klasifkacii niektorych typov nadorov
lepsej prognostickej stratifkacii
k detekcii potencialnych terapeutickych cielov

* pouzivanie novej klasifkacie by malo sluzit pri dizajnovani a hodnoteni
uspesnosti klinickych studii s konvencnymi ako aj experimentalnymi typmi
liecby a zlepsit prezivanie pacientov s primarnymi nadormi CNS

WHO 2016 bohuzial neadresuje metodiku, presné algoritmy...
* napr. ako vysetrit 1p/19q: FISH versus MLPA....



Nazvoslovie

* podobne nazvosloviu nadorov hematopoetického systemu, kde k integracii genetickych
Informacii do klasifkacie doslo uz davnejsie

* napr. Anaplasticky astrocytom, IDH-mutovany, Meduloblastém, SHH-aktivovany

* pre niektoré nadory existuje formalna kategoria ,wildtype” (napr. GBM, IDH-wildtype) —
ak vysetrenie bolo vykonané a je negativne

* vo vacsine pripadov vsak dodatok ,wildtype“ nie je mozny a nadory, v ktorych ani po
dokladnom vysetreni nie je dokazana diagnosticka mutacia su klasifkované ako NOS (,,not
otherwise specified”)

* dodatok NOS neoznacuje nozpvlpgicku.]!_eantku, ale vyjadruje to, ze patolog nema
dostatok informacii na presnejsiu klasitikaciu
* mozno teda pouzit aj v pripade, ak prislusné genetické vysetrenie nie je dostupné, nie je mozné pre
malé mnozstvo tkaniva, alebo je vysledok neinterpretovatelny



Acta Neuropathologica
https://doi.org/10.1007/s00401-018-1808-0

CORRESPONDENCE -

@ CrossMark

cIMPACT-NOW update 1: Not Otherwise Specified (NOS) and Not
Elsewhere Classified (NEC)

David N. Louis' - Pieter Wesseling®** - Werner Paulus® - Caterina Giannini® - Tracy T. Batchelor” -
J. Gregory Cairncross® - David Capper®'? - Dominique Figarella-Branger'' - M. Beatriz Lopes'? - Wolfgang Wick'? -
Martin van den Bent'*

Dodatok NEC méze byt pouzity v situacii, ak nevyhnutné genetické vySetrenie bolo urobené, vysledok
je k dispozicii, ale aj tak neumoznuje specifickui WHO dignozu

Typickym pripadom je ak je nezhoda medzi histologickym typom a imunohistochemickym/genetickym
vySetrenim, alebo ak sa objavi nova entita, zatial neklasifikovana vo WHO...

Napr. grade Il difuzny astrocytdm s mutaciou BRAF V60OE...



KLASIFIKACIA DIFUZNYCH ASTROCYTOMOV
A OLIGODENDROGLIOMOV

e Zasadnou konceptualnou zmenou je nové usporiadanie skupin gliovych nadorov

* V novej klasifkacii su v ramci jednej skupiny spolocne klasifikované vsetky difuzne
infiltrujuce gliomy, t.j. astrocytomy spolu s ODG a miznucou jednotkou oligoastrocytom

* Tymto bola vytvorena pomerne homogenna skupina nadoroy, v ktorej vysetrenie
relatll\c/ne malého panelu markerov umoznuje spolahlivu klasifikaciu a prognosticku
stratifikaciu

* Astrocytomy, ktoré rastu ohranicene, nemaju IDH mutacie a maju Casto alteracie
zahfnajuce gén BRAF (PA/pilomyxoidny astrocytom, PXA) alebo TSC1/2 (SEGA) su
klasifikované samostatne, v skupine ostatnych astrocytomov



INTEGROVANA MORFOLOGICKO-GENETICKA
DIAGNOSTIKA DIFUZNYCH GLIOMOV U DOSPELYCH

. PostuEné vyuzitie panelu markerov IDH1/2, 1p/19q, ATRX, prip. P53, umoziuje
klasifikaciu vacsiny difuznych gliomov (prevazne u dospelych pacientov)

minimalne do troch skupin:

* najlepsSiu prognozu maiL'J IDH-mutované gliomy s codellp/19qg (morfologicky v drvivej
vacsSine vzhladu ODG alebo ,,0A” grade II/11l, genetické ODG)

* intermedianu prognézu maju IDH-mutované gliomy bez codellp/19q (histologicky vacsinou
astrocytomy/ ,OA"grade I1/11l a sekundarne GBM, genetické astrocytomy)

* najhorsiu prognézu maju IDH-wildtype gliomy (morfologicky vacsinou
primarne GBM, genetické glioblastomy???)

-> IDH-WT gliomy su heterogénna skupina, niektoré su naozaj GBM, ale niektoré su nadory
s dobrou prognozou — WHO 2016 ich zatial neriesi, klinicky vyznam vsak bude velky



INTEGROVANA MORFOLOGICKO-GENETICKA
DIAGNOSTIKA DIFUZNYCH GLIOMOV U DOSPELYCH

* Vyznam dalsej subklasifkacie v sucasnosti nie je uplne znamy, ale:

* napr. pritomnost C/C mutdcii alebo NOTCH1 mutacii v ODG moéze identifikovat nadory
s horSou progndézou

e del 9p, mutdacia PIK3R1 a alterované gény v ,retinoblastoma pathway” (RB1,
CDKNZ2A, and CDK4) su nezavislymi prediktormi zlej progndzy IDH-mutovanych
astrocytomov

 zisk 7p, strata 10q, mutacia promotora TERT, amplifikacia EGFR v IDH-wildtype low-
grade gliome podporuju diagndzu astrocytomu a su nezavislymi prediktormi zlej
prognodzy (molekulové glioblastomy)

* a naopak, cast IDH-wildtype low-grade gliomov bez tychto zmien ma alteracie
podobné detskym gliomom a maju signifikantne lepsiu prognozu



DIAGNOSTICKY ALGORITMUS

* bez ohladu na morfologiu (Astro, ODG, ,,0A", GBM, ,,GBM s ODG zlozkou®)
zaCiname IHC vysSetrenim IDH-1 (R132H) a ATRX (+p53)

v dalSom kroku podla potreby stanovenie codellp/19q a dokaz vzacnejsich
mutacii IDH1/2 PCR sekvenaciou

* “The Genotype Trumps the Histological Phenotype” — preto je z HE (a
niekedy aj po IHC vysetreni) mozna iba predbezna diagnédza , difuzneho
gliomu“

* napr. morfologicky astrocytdm/OA so zachovanou expresiou ATRX, mutdciou IDH1/2
a del 1p/19qg = ODG



Reus et al. Acta Neuropathol 2015; 129(1): 133-1346.

Astrocytoma, oligoastrocytoma, oligodendroglioma, glioblastoma, glioblastoma with ODG component
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Modifikacia algoritmu

V ATRX+/IDH1- nadore s jednoznacnou astrocytarnou
morfoldgiou vysSetrujeme pritomnost vzacnych
mutdcii IDH1/2 este pred testom del 1p/19q a FISH
vysetrenie robime iba v IDH-mutovanych pripadoch

tymto sa uSetri jedno vySetrenie, kedZe del 1p/19q sa
az na vzacne vynimky nevyskytuje v IDH-wildtype
nadoroch a WHO 2016 ODG definuje ako IDH-

mutovany tumor

ale paralelne 1p/19q and IDH1/2-PCR v nadoroch,
ktoré maju prototypicki ODG-morfolégiu (Co ale robit
s diskordatnym vysledkom?7??)

v nasom subore 30 ODG s codellp/19q boli vSetky
IDH-mutované
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Modifikacia algoritmu

* WHO 2016 dalej pripusta, ze GBM, ktory je IDH1-R132H-negativny, u
pacienta starsieho ako 55 rokov a ktory nema anamnézu gliomu nizSieho
stupnia malignity (klinicky tzv. primarny GBM) je mozné bezpecne
klasifkovat ako IDH-wildtype aj bez sekvenacnej analyzy IDH1/2

e V sulade s literarnymi udajmi, v nasom subore 228 glioblastdmov a
gliosarkdmov sme zaznamenali IDH mutacie iba u dvoch (0,8 %)
pacientov vo veku > 55 rokov (Cytopathos s.r.o. Bratislava a UNLP
KoSice, 2013-2016, nepublikované data)

e Zatial ale vySetrenie u pacientov >55 rokov robime



Difuzne gliomy u deti - prof. Zamecnik

* maju odlisné genetické pozadie a biologicky potencial (vzacne sa tieto gliomy
vyskytuju aj u dospelych)

* ODG u deti a adolescentov takmer nikdy nemaju mutaciu IDH1/2
a codellp/19q (a ani mutacie CIC, FUBP1 alebo TERT)

* mutacie IDH1/2, ATRX a TP53 su v pediatrickych difuznych astrocytomoch vzacne (vzécne sa
vSak u deti vyskytuje astrocytém,adultného typu®)

-----

* zatial neuvedeneé ako samostatné jednotky - vacsina bude provizorne
klasifkovana ako ODG, NOS, resp. difuzny astrocytom, IDH-wildtype

* Cast detskych hemisferickych difuznych astrocytémov je charakterizovana
rekurentnymi aberdaciami (amplifkacia, parcidlna duplikacia) v onkogénoch/transkripcnych
faktoroch MZ%a MYBL1, mutaciami BRAF, intragénnou duplikaciou FGFR1, vzacnejsie
mutaciami R

* ....aktivacia kindzovej cesty RAS/MAP .... Cielena liecba!



Diffuse midline glioma, H3 K27M-mutant

* Jedinou novou , pediatrickou” jednotkou je zatial iba Diffuse midline
glioma, H3 K27M-mutant

* vyskytuje sa ale aj u dospelych pacientov, prevazne mladsieho veku

e somaticka mutacia v kodone 27 (p.Lys27Met; skratene K27M) v
génoch histonu H3.1 (HIST1IH3B alebo HIST1IH3C) alebo histonu H3.3

* maju prevazne astrocytarnu morfolégiu (spektrum morfoldgie!)



Diffuse midline glioma, H3 K27M-mutant

* Priblizne 10 % tychto nadorov nema pritomné mitozy,
mikrovaskularnu proliferaciu ani nekrozy a histologicky by teda mohli
byt klasifkované ako grade |l

* Bez ohladu na morfologiu maju mimoriadne zlu prognozu, co plati aj
pre dospelych pacientov

* K27M-mutované gliomy su preto klasifkované ako grade IV, bez
ohladu na histopatologicky grade



Acta Neuropathologica (2018) 135:299-301
https://doi.org/10.1007/500401-018-1805-3
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Circumscribed/non-diffuse histology confers a better prognosis
in H3K27M-mutant gliomas

Drew Pratt’ - Siva Kumar Natarajan' - Adam Banda' - Caterina Giannini? - Pankaj Vats? - Carl Koschmann®-
Rajen Mody* - Arul Chinnaiyan? - Sriram Venneti'

* 28 pripadov H3K27M-mutovanych ohranicenych gliomov

* pilocytic astrocytoma 7x, ganglioglioma 10x, anaplastic ganglioglioma 3x, glioneuronal
tumor, anaplastic glloneuronal tumor, gan lion cell tumor, anaplastic ependymoma 3X,
circumscribed glioma, not further speufe 2X

. S|%n|f|kantne lepSie celkové prezivanie ako H3/IDH-wild-type a H3K27M-mutované
difuzne gliomy

* ale vyrazne horsie v porovnani s H3-wild-type ohranicenymi gliomami
 H3K27M mutadcia je teda zlym prognostickym faktorom aj v ohranicenych gliomoch



Acta Neuropathologica
https://doi.org/10.1007/s00401-018-1826-y
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cIMPACT-NOW update 2: diagnostic clarifications for diffuse midline
glioma, H3 K27M-mutant and diffuse astrocytoma/anaplastic
astrocytoma, IDH-mutant

David N. Louis’ - Caterina Giannini? - David Capper® - Werner Paulus® - Dominique Figarella-Branger® -
M. Beatriz Lopes® - Tracy T. Batchelor’ - J. Gregory Cairncross® - Martin van den Bent® - Wolfgang Wick'%1'-12.
Pieter Wesseling'>1*

* tieto non-difuzne K27M mutované gliomy vsak nemozu byt
klasifikované spolu s K27M-mutovanymi difuznymi ,,midline”
gliomami



Reus et al. Acta Neuropathol 2015; 129(1): 133-1346.

Astrocytoma, oligoastrocytoma, oligodendroglioma, glioblastoma, glioblastoma with ODG component
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Immunohistochemistry ATRX/IDH1
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,brainstem glioma“, , diffuse pontine glioma“, thalamus, spinal cord, cerebellum, 3rd ventricle, gliomatosis cerebri



Ako algoritmus funguje v praxi?



* 53-roc¢na zena

* Mesiac bolesti hlavy

* Tumor pravého celoveho laloka
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Dg.: Anaplasticky oligodendrogliém, IDH-mutovany, s kodeléciou 1p/19q (s reaktivnou gliézou)




* 36 roCna Zzena

 Tumor parietalneho laloku vpravo
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Dg.: Glioblastom, IDH-mutovany (s ODG-like morfolégiou)




* 34-roCcha Zzena

* tumor temporalneho laloka vpravo
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Dg.: Astrocytom, grade Il, IDH-wildtype



Acta Neuropathol (2014) 128:551-559
DOI 10.1007/s00401-014-1326-7

ORIGINAL PAPER

Farewell to oligoastrocytoma: in situ molecular genetics favor
classification as either oligodendroglioma or astrocytoma

Felix Sahm - David Reuss * Christian Koelsche - David Capper - Jens Schittenhelm - Stephanie Heim -
David T. W. Jones - Stefan M. Pfister - Christel Herold-Mende - Wolfgang Wick - Wolf Mueller -
Christian Hartmann - Werner Paulus * Andreas von Deimling

Histopathology

Histopathology 2016, 68, 272-278. DOL: 10.1111/his. 12743

Combined ATRX/IDH1 immunohistochemistry predicts
genotype of oligoastrocytomas

Ekkehard Hewer, Istvan Vajtai,* Matthias S Dettmer, Sabina Berezowska & Erik Vassella
Institute of Pathology, University of Bern, Bern, Switzerland



Co s morfologicky neklasifikovatefnymi IDH-
negativhymi (low grade) gliomami?

* mutdcia promadtora TERT, gain 7, loss 10 / PTEN, amplifikdcia EGFR
podporuje dg. astrocytému (molekulového glioblastdmu) s
nepriaznivou prognozou

* metylacia promotora MGMT v IDH-wildtype GBM-
prognosticky/prediktivny marker (Temodal)

* nadory bez tychto zmien (+/- alteracie identické s detskymi glidmami)
maju dobru prognozu



Co robit s neotakdvanym vysledkom IHC/genetiky?

Molecular classification of adult diffuse gliomas: W

conflicting IDH1/IDH2, ATRX, and 1p/19q results™

Leomar Y. Ballester MD, PhD?®, Jason T. Huse MD, PhD®, Guilin Tang MD, PhD¢,
Gregory N. Fuller MD, PhD"*

Human Pathology (2017) 69, 15-22



e Case 1: nddor s morfolégiou OA, codel 1p/19q ale IDH-
wildtype....GBM-IDH-wildtype

e Case 2: muz, 81 r., glioblastom, IHC IDH-1 negativny, s codel 1p/19q,
ATRX+, IHC EGFR+... GBM-IDH-wildtype

e Case 3: gliom so spornou pozitivitou IDH1, so stratou expresie ATRX, s
codel 1p/19q (FISH)... GBM-IDH-wildtype

* Case 4: OA so stratou ATRX, IDH-1 pozitivny, codel 1p/19q (FISH),
vysetrenim microarray zisteny komplexny karyotyp, bez
codellp/19q... GBM IDH-mutant



Table Diffuse gliomas with 1p/19q codeletion that do not fit the criteria for a diagnosis of “oligodendroglioma, IDH-mutant, 1p/19q
codeleted”

Case Age Sex  Tumor site Diagnosis WHO IDH ATRX Mutation analysis 1P/19Q FISH
(y) grade  status
KRAS p.G12D,

1 81 M Right frontal lobe GBM IV WT Positive =~ PDGFRA p.Y582S Codeleted

GBM (small
2 81 M Right temporal lobe  cell variant) 1A% WT Positive ~ RET p.E632K Codeleted
3 51 M Right temporal lobe = GBM v WT Loss N/A Codeleted
-+ 32 E Right temporal lobe  AO I11 Mutant  Loss IDHI p.R132H Codeleted *

HG-diffuse

SC, T10, intradural/  glioma with

5 68 M intramedullary features of AO  1II N/A N/A No mutations detected  Codeleted
6 19 M Right frontal lobe AO 111 WT N/A KRAS p.G12D Codeleted

Abbreviations: M, male; F, female; SC, spinal cord; GBM, glioblastoma; AO, anaplastic oligodendroglioma; WT, wild type; N/A, not available; HG, high grade.
* CMA testing revealed a complex karyotype and was interpreted as negative for 1p/19q codeletion.



Co robit s neotakdvanym vysledkom
IHC/genetiky?

* je lepSie drzat sa presne algoritmu a nerobit zbyto€né vysetrenia,
ktoré je obtiazne intrepretovat, alebo vyzaduju dalSiu komplexnejsiu
geneticku anylyzu



Acta Neuropathologica
https://doi.org/10.1007/500401-018-1826-y

CORRESPONDENCE

@ CrossMark

cIMPACT-NOW update 2: diagnostic clarifications for diffuse midline
glioma, H3 K27M-mutant and diffuse astrocytoma/anaplastic
astrocytoma, IDH-mutant

David N. Louis’ - Caterina Giannini? - David Capper® - Werner Paulus® - Dominique Figarella-Branger® -
M. Beatriz Lopes® - Tracy T. Batchelor’ - J. Gregory Cairncross® - Martin van den Bent® - Wolfgang Wick'%1'-12.
Pieter Wesseling'>1*

this manner, 1p/19q testing can be skipped if an IDH-mutant
tumor appears clearly astrocytic and the ATRX/p53 immu-
nohistochemistry results are consistent with an astrocytic
genotype (ATRX and/or TP53 mutations).



DalSie vyznamné zmeny vo WHO 2016

e ZruSené varianty/ ,patterns” - Gliomatosis cerebri, protoplazmicky a
fibrilarny astrocytom

* Novy variant — Epithelioid glioblastoma
* Novy , pattern” -GBM with a primitive neural component



Epithelioid glioblastoma

* Agresivny variant

* GFAP fokalne/negativne _ | N
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Vztah k PXA?

Anaplasticky PXA Glll je
dalsia nova jednotka

Courtesy of Arie Perry, University of California, San Francisco



Glioblastoma with a primitive neuronal
component

* Neuronalne markery iba v PNET-like
fokusoch

Obe zlozky maju alteracie typické pre GBM
(p53, PTEN, EGFR...)

MYCN / MYC amplifikacia iba v PNET
zlozke v ~40 %

e Tendencia k disemindcii likvorom
Ina liecba (cisplatina, RT)




Diffuse leptomeningeal glioneuronal tumor

 ODG-like nador s leptomeningealnym rozsevom a pomalou progresiou

* Prevazne u deti / mladych dospelych
 Zatial nema grade (vacésina vyzerd ako LG, ale m6ze mat HG morfoldgiu)

* \lysoky vyskyt sucasnej KIAA1549-BRAF fuzie a del 1p alebo codel 1p/19q
* IDH — wildtype

* Nador znamy viac ako 70 rokov

* Primary leptomeningeal oligodendrogliomatosis, disseminated oligodendroglioma-
like leptomeningeal neoplasm....



FIGURE 1. A, Coronal T1-weighted MRI showing diffuse leptomeningeal thickening and contrast enhancement over the brain
surface. B, Sagittal T2-weighted MRI showing an intramedullary mass at C6-7 (case 2). C, Axial T1-weighted MRI showing cystic
lesions around the midbrain and medial temporal lobes.

Schniederjan et al. Am J Surg Pathol 2013;37:763-771



C

Fig. 6.34 Diffuse leptomeningeal glioneuronal tumour. A Diffuse leptomeningeal thickening (arrows) is a consistent feature on postmortem studies; parenchymal cysts may alsot
encountered in some cases, usually in a superficial location. B Note the extensive intraventricular involvement, as well as the parenchymal cysts. C Extensive spinal leptomening
involvement.







DalSie vyznamné zmeny vo WHO 2016

* Meduloblastém, AT/RT, CNS-PNET = prof. Zadmecnik

* Nadory periférnych nervov - Michael Michal

* Melanotic schwannoma
* samostatna jednotka, ide o low grade maligny nador, asociovany s Carney komplexom

* Varianty MPNST s lepsou progndézou
* Epithelioid MPNST
 MPNST with perineurial differentiation

* Nova kategodria - Hybrid peripheral nerve sheath tumors



Molekulova klasifikacia ependymomov

* Dobré zname problémy s gradingom EPN
 grade (Gll vs Glll) by nemal byt pouzity pri rozhodovani o liecbe

e Supratentorialne EPN a EPN zadnej jamy su odlisSné ochorenia (zatial
bez dopadu na liecbu)

 VSetky buduce studie by mali zahrfnat centralne review histolégie a
geneticku klasifikaciu



Molekulova klasifikacia ependymomov

* Konsenzus: 9 demograficky, klinicky a geneticky definovanych skupin,
3 v kazdom kompartmente

e Spinalne sub-EPE, spinalne myxopapilarne EPN a spinalne GII-GllI EPN

* Infratentorialne sub-EPE, EPN A (kojenci a malé deti — zla progndza), EPN B
(adolescenti a mladi dospeli — lepSia prognodza)

e Supratentoridlne sub-EPN, supratentorialne RELA-EPN (deti aj dospeli, velmi
zla prognoza), YAP1-EPN (prevazne deti, dobra progndza-deeskalacia liecby?)



Molekulova klasifikacia ependymomov

e Zatial jedina nova jednotka: ependymoma RELA-fusion positive

e >70 % supratentorialnych EPN
e Fuzia C110RF95 - RELA
* Marker zlej prognozy

* Problémy s FISH... lepsia je PCR
* Imuno L1CAM

el e B % A 'l = ’~ ﬁi' " .“\‘ «: ..:, ," 'y

sl v T e . TR WAASTORIN Y g 316 RELA fusion-positive  ependymond
Fig. 3.15 RELA fusion—positive ependymoma. L1CAM  Interphase FISH with break-apart probes around ¢
protein expression correlates well with the presence of a RELA gene. Overlapping probes (yellqw) indicate &
RELA fusion aene. intact RELA gene, but probe separation (red/gree
g occurs with rearrangement of the RELA gene.
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Solitary fibrous tumor/Hemangiopericytoma

SFT = Gl
e HPC <5 mitdz
e HPC =5 mitoz

Gl
Glll

* NAB2-STAT6

e STAT6 imuno




Atypical meningioma

* Pridané kritérium invazie do parenchymu

55 ro¢ny muz, meningiom
parietalne vpravo




Stratifikacia rizika meningiémov?

* WHO grading je aktualne najlepsi stratifikacny systém, ale zdaleka nie
dokonaly

* jasné guidelines pre grade | (observacia) a grade Ill (adjuvantna RT)

* nejasny manazment grade Il — ponechané na konsenzus
multidisciplinarneho timu....



Stratifikacia rizika meningiémov?

* Analyza metylacie DNA = prognosticky vyznamné skupiny
meningiomov

* Mutacia promotora TERT a mutacia BAP1 (rabdoidny meningedm)

* zla prognoza
* strata expresie BAP1 mozZe navyse viest k odhaleniu pacienta s ,,BAP1 cancer
predisposition” syndromom (uvedlny/kozny melaném, mezoteliém, AdenoCa

pluc, RCC, PTCa)
.Ov ,.‘ ;.l.' v?p": .g. - -
‘. _ l) .

..s - K2 9 »
- ‘~ ".-."- U:J g
e FASs. ¥~ am| |BAPLIHC

Shankar et al. Neuro-oncol 2016 _nﬂ-?ga T,
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@ CrossMark

Loss of histone H3K27me3 identifies a subset of meningiomas
with increased risk of recurrence

Leah M. Katz' - Thomas Hielscher? - Benjamin Liechty® - Joshua Silverman' - David Zagzag® - Rajeev Sen* -
Peter Wu' - John G. Golfinos® - David Reuss®® - Marian Christoph Neidert’ - Hans-Georg Wirsching® -

Peter Baumgarten® - Christel Herold-Mende'® - Wolfgang Wick'"'2 . Patrick N. Harter'*'*'> . Michael Weller® -
Andreas von Deimling>® - Matija Snuderl® - Chandra Sen* - Felix Sahm>¢®

Kompletna strata expresie H3K27me3 predpoveda
riziko rekurencie v skupine meningedmov grade I/Il, bez
ohladu na histologicky grade alebo rozsah resekcie
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The future
(is now)



Acta Neuropathol (2016) 131:903-910 4 .
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Next-generation sequencing in routine brain tumor diagnostics
enables an integrated diagnosis and identifies actionable targets

Felix Sahm' - Daniel Schrimpf'? - David T. W. Jones® - Jochen Meyer? - Annekathrin Kratz'~ -

David Reuss! - David Capper!? - Christian Koelsche'” - Andrey Korshunov!” - Benedikt Wiestler® -

Ivo Buchhalter®’ - Till Milde®’ - Florian Selt®’ - Dominik Sturm®® - Marcel Kool® - Manuela Hummel'° -
Melanie Bewerunge-Hudler!! - Christian Mawrin'? - Ulrich Schiiller'? - Christine Jungk'? - Antje Wick®® -
Olaf Witt®® - Michael Platten*!* - Christel Herold-Mende'? - Andreas Unterberg'* - Stefan M. Pfister>? -
Wolfgang Wick*® - Andreas von Deimling'+

e panel 130 génov

* identifikacia potencialnych terapeutickych cielov v 37/47 GBM, 9/10
PA, 5/14 medulloblastomov



Neuro-Oncology

19(5), 699-709, 2017 | doi:10.1093/neuonc/now254 | Advance Access date 14 November 2016

Targeted next-generation sequencing of pediatric
neuro-oncology patients improves diagnosis, identifies
pathogenic germline mutations, and directs targeted
therapy

Table3 Potentially targetable genetic alterations identified

Genetic Alteration

PIK3CA sub

hypermutation

PDGFRA amp or sub
KIAA1549-BRAF fusion

PTCH1 inactivation

FGFR1 sub or kinase domain dup
H3F3A p.K27M

AKT3 amp

MAP2K1 exon 2 small in-frame del
ATG7-RAF1 fusion

CDK4 amp

SMARCB1 del

PALB2 inactivation

Abbreviations: sub, missense mutation; amp, amplification; dup, duplication; del, deletion; EZH2, enhancer of zeste homolog 2.

Targeted Agent

mTOR inhibitor
PD-1 inhibitor
dasatinib

MEK inhibitor
SMO inhibitor
kinase inhibitor
panobinostat
mTOR inhibitor
MEK inhibitor
MEK inhibitor
palbociclib
EZH2 inhibitor
PARP inhibitor

Tumor Type

Infiltrative astrocytoma
Glioblastoma

Glioblastoma

Pilocytic astrocytoma
Medulloblastoma, nodular/desmoplastic
Low-grade glioma

Diffuse midline glioma
Glioblastoma

Low-grade astrocytic neoplasm
Pleomorphic xanthoastrocytoma
Glioblastoma

Chordoma

Medulloblastoma

# of
Patients

3

_ e el e e =3 RN W W

e panel 510 génov

e v 25/31 (81%) pripadov
mala genetika dopad na
manazment

* zmena diagnozy
e potencialne terapeutické
ciele

e zarodocné mutacie



Dakujem za pozornost

svajdler@yahoo.com
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