Zaklady klinické onkologie

Evropskym socialnim fondem

Tato prezentace je spolufinancovana
a statnim rozpodstem Ceské republiky

07 — Nadory CNS
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Primarni nadory CNS

Figure 1.1: Numbers of new cases and age specific incidence rates,
by sex, brain and other cns tumours, UK 2004
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http://www2.massgeneral.org/livingwithtsc/affects/skin-popup_macule1.htm

* primdrni maligni mozkové nadory tvori 2 % vSech nadort dospélych,
asi 20 % vsech nadort déti

* avSak pomérné vyssi morbidita a mortalita
* WHO klasifikace: skupiny na zakladé tkdnového ptvodu

v diagnostice hraje nyni rozhoduijici roli strukturalni vysetfeni CNS : CT
mozku a magneticka rezonance mozku

* |éCba se odviji od histologické diagnozy

 zasadni vliv ma u vétsSiny nadoru (vyjimkou germindlni nadory CNS (i
lymfomy CNS ) chirurgicka resekce

 adjuvantni (po-operacni) radioterapie a chemoterapie zlepsuje preziti u
pacientld s malignimi (high-grade = gr. 3, 4) nadory

e soucasny rozvoj systémoveé terapie (chemoterapie a biologicka Iécba)
ukazuje nové moznosti pro pacienty s recidivou nadoru
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Tah. 1 - Klasifikace nadoru CHNS (zpracovano podle WHO)

Neuroepitelidini nadory CNS
I. Astrocytickeé nadory (gradus HV)
1. Pilocyticky astrocytom (WHO gradus )
2. Astrocytom (WHO gradus 1)
varianty: protoplarmaticky, gemistocyticky, fibrilamml, smi-
Sany
3. Anaplasticky astrocytom (WHC gradus 11}
4. Multiformni glioblastom {glicblzstoma multiforma) (WHO
gradus IV}
varianty: cbrovskobund&ny glicblastom, gliosarkom
5. Gliomatosis cersbri (WHO grada V)
&. Subapendymaini walkobund&ny (giant coll) astrocyiom
7. Pleomorfni xantoastrocytom (WHO gradus 1)

1. Oligodendrogliiing madory
1. Cligodandrogliom {(WHO gradus 1)
2. Anaplasticky oligodendrogliom (WHO gradus 1Il)
Ill. Ependymabni nadory
1. Ependymom (WHO gradus I}
2. Anaplasticky ependymam (WHO gradus [11)
3. Subapendymom (WHO gradus 1)
IV Smifand gliomy
1. SmiZeny oligoastrocytom (WHO gradus 1)
2. Anaplasticky oligoastrocytom (WHO gradus 1Ty
3. Dzl {napd. apendymo-astrocytom)
V. Madory plaxus choroideus
1. Papilom choroidalniho plesu
2. Karcinom choroidalniho plaxu
V1. Maurondlni a smiZend neuronglni-glialni nddory
1. Gangliocytom
2. Dy=plasticky gangliocytom mozedku (Lhermitta-Duchos)
3. Gangliogliom
4. Anaplasticky ganglicgliom
&. Desmoplasticky infantiini gangliogliom
6. Centralnl neurocytom
7. Dysemibryoplasticky neurcapitelialni nador
8. Estazioneurcblastom
Wl. Madory corpus pineale
1. Pinaalocytom
2. Pinaalkoblastom {histoganeticky Ffazan k ambryonalnim
nadonim CNS, gradus IV)

Vill. Embryonalni nadory CHS
1. Primitivnl neurcaktodermaini nadory {PNET)
A Meduloblastomn {,infratentorialini PNET™)
varianty: meduloblasiom klasicky, melanocylicky
a desmoplasticky (se subtypem madulo-
blastom = extramni nodularni predominan-
i, .mozatkowy neurcblzstom”), medulo-
miyoblastom
B. Supratentoridini primitivinl neuroaktoderméini nador
{sPNET)
2. Meduloapitefiom
3. Ependymoblzstom
4. Atypicky teratoid/rabdoidnl nador
Dralsl nadory CHS
I. Madory sally
1. Adenom hypofyzy
2. Karcinom hypobjzy
3. Kraniofaryngeom
II. Madory hematoposticke, predeviim primarni malignl hymifio-
my CHS

1. Garminalni nadory CHS

IV, Madory maning
1. Meningaom
2. Alypicky meningeom
3. Anaplasticky meningeom
4. Mezanchymdlni nddory mening (banigrd, maligni)
5. Primarni melanocyticks kze
A Melandza
B. Maligni malanom

. Madory hiavowich a mEnich mend
1. Schwannom {neurinom, neurilemaom)
2. Neurcfibrom {solitarmi, plexiformni |
3. Maligni schwannom {malignant paripheral nerde shaath
tumor)
V1. Nadory lokaing invazivmd sa Eficl do CNS
1. Paragangliom {chamodakiom)
2. Chordom
3. Chandrom
4. Chondrosarkorm
5. Karcinomy
Vil. Metastatické nadary

Pavelka, Stérba, Zitterbart, Kepak 2006




Dospéli :
* gliomy (40-50 % vSech nadord mozku)

* meningiomy- (12-15 %)

Distribuce gliomu dospélého VEku 4, other Glioma
11.2%

Ependymoma
59%

Oligodendroglioma
6.6%

Glioblastoma

Pilocytic Astrocytoma 53.8%

5.2%

Diffuse Astrocytoma
1.6%

Anaplastic Astrocytoma
6.7 %

All Other Astrocytoma
8.9%

CBTRUS: 2004-2006.
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germinalni nadory
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ostatni a
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astrocytomy CNS; 10%

vysokého stupné
malignity; 6%

ostatni
embryonalni
nadory mozku; 6%



Etiologie

e Etiologie vétSiny nadorti CNS neni znama a vyskytuji se jako sporadicka
onemocnéni

e Za jediny prokazany zevni etiologicky faktor je povazovana expozice
ionizujicimu zareni (déti [éCené ve 40. a 50. letech minulého stoleti
radioterapii pro tinea capitis trpély postradiacnimi gliomy a meningeomy)

e u déti Ié€enych radioterapii na neurokranium se setkavame se
sekundarnimi malignitami CNS (napf. po lécbé pro akutni lymfoblastickou
leukémii ¢i nehodgkinsky lymfom, s latenci 5 — 25 let).

* Méné nez 10 % nadord mozku ¢i michy se vyskytuje u pacientt
s hereditarnim syndromem se znamou spojitosti s vyskytem nadorti CNS



Syndrom

Gen

Nador CNS

Neurofibromatoza
typul

NF1
(neurofibro
min)

gliomy optické drahy, low—grade
astrocytomy v diencephalon,
hemisférach Ci infratentorialné

Neurofibromatéza NF2 schwannom, meningeom,

typu 2 (merlin) ependymom

Tuberézni skleréza | TSCL1, subependymalni velkobunécny
TSC2 astrocytom

von Hippel-Lindau VHL hemangioblastomy (mozecek,

micha, retina)

Gorliniv syndrom PTCH meduloblastom

(syndrom

bazocelularniho

nevu)

Turcotuv syndrom APC, meduloblastom, glioblastom
MLHL1,
PMS2

Li—Fraumeni TP53 astrocytomy, karcinom

choroidalniho plexu,
meduloblastom




Neurofibromatéza typu 1 (NF1)
Nejzndméjsi z fakomatdz (neuro-kutdannich syndromdu, r. fakos — ¢ocka)

Dominantné dédicné multisystémové onemocneéni, které je ve familiarni i
sporadické formé podminéno mutaci genu pro neurofibromin (lokalizovan na
17911.2, jde o GTPase activating protein, GAP, zahrnuty v signalni draze
onkoproteinu ras) de novo mutace v 50%

Vedle specifickych koznich zmén (,,café au lait” skvrny), pripadnych zmén na
skeletu a hamartogennich zmén na duhovce (Lischovy noduly), byva NF-1 spojena
se zvySenym vyskytem nadort

Kromé benigniho periferniho i plexiformniho neurofibromu, feochromocytomu
a maligniho schwannomu se setkavame rovnéz s nadory CNS. Nejtypictejsi je
postizeni low—grade astrocytomem v oblasti optické drahy

U déti s NF-1 nalézame ve vysoké prevalenci pfi MR mozku hyperintenzni léze v T2
vazeném obraze, povazovany za ,hamartogenni“ a nikoliv nddorové postizeni.



Diagnosticka kritéria neurofibromatozy typu 1
DVE A VICE = KLINICKA DG NF-1

6 a vice café aut lait skvrn na kizi (nad 5 mm do
buberty, nad 15mm po puberte)

ofitomnost 2 a vice neurofibromu, nebo 1 a vice
vlexiformich neurofibrom(

axilarni a inguinalni hyperpigmentace (freckling)

pfitomnost Lischovych nodult (hamartomy
duhovky)

nador zrakoveé drahy
specifické kostni zmeny
prvostupnovy pribuzny s NF1

DISPENZARIZACE
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Tuberosni sklerosa
(TSC, turebous sclerosis complex)

Multisystémova, geneticky podminena nemoc
s autosomalne dominantni prenosem

Ve 2/3 vznika na podklade nové mutace
Vyznamne snizuje kvalitu zivota postizneho
Jde o potencialne zivot ohrozujici onemocneni

Charakteristicka je pritomnost mnohocetnych
hamartomu a neurologického vyvojové postizeni

Vetsina nemocnych je nositelem mutace v genu
TSC1 nebo TSC2, jejiz dusledkem je trvala
aktivace mTOR signalni drahy (mammalian target
of rapamycin complex 1)



Epidemiologie TSC

* Odhadova prevalence TSC 1 : 6000 -
10000

* 1,5 milionu postizenych celosvetove
« CR: 1000 - 1500 nemocnych s TSC



Klinicka manifestace TSC

Epilepticka aktivita (EA), infantilni spasmy (IS)
Subependymalni obrovskobunecny astrocytom
(SEGA)

Angiomyolipomy (AML)

Angiofibromy (AF)

Srdecni rhabdomyomy

Plicni lymfangioleiomyomatosa (LAM)
Postizeni sitnice

Neurovyvojove postizeni - poruchy autistickeho
spektra, dalsi psychologicka a psychiatricka
onemochneéni



A 20-year-old woman with tuberous sclerosis. (a) Axial FLAIR MR shows small subependymal
nodules along the lateral walls of the lateral ventricles (white arrows) and heterogeneous masses at
the foramen of Monro that likely represent subependymal giant cell astrocytomas (arrowheads). There
is cortical and sub-cortical bright signal indicating tubers (black arrows). (b) Noncontrast head CT at
the corresponding location shows calcifications at the subependymal giant cell astrocytomas
(arrowheads), subependymal nodules (white arrows) and cortical tuber (black arrows) on the right.

J Clin Imaging Sci. 2011; 1: 39.



Kozni postiienl’u TS
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Klinické projevy nadoru CNS

Celkové pFl'znaky jsou dany zvysenim intrakranialniho tlaku, jeZ je zpGsoben
progresivnim rlistem nadoru v prostoru limitovaném kosténou lebecni schrankou.

Mistni pFl'zna ky jsou vyvolany lokalizaci nadoru v jednotlivych ¢astech mozku.

Bolest hlavy

Syndrom intrakranialni
hypertenze

Parézy (obrny)
Krece
Ataxie

dite:

e Opozdéni vyvoje

e Ztrata vyvojovych
milnikud

e Makrocefalie



Klinické projevy

e Stejné priznaky ma nador zhoubny i
nezhoubny ve stejné lokalizaci

* Nejlepsi screening = kvalitni neurologické
vysetreni: vétSina pacientu s bolestmi hlavy
a mozkovym nadorem ma klinicky
abnormni neurologicky nalez



symptomatologie

hypotalamus

poruchy sekrece ADH, emoc¢ni poruchy — agresivita, uzkost,
bradypsychie, apatie, emo¢ni labilita, alterace sexuality, poruchy
pfijmu potravy, porucha paméti

/

mozecek

neocerebelarni syndrom

ipsilateralni ataxie, adiadochokineze, inten¢ni tfes + vegetativni
projevy

paleocerebelarni syndrom

titubace v8emi sméry, pady dozadu, pfi chlzi zaklanéni trupu a pady
dozadu + vegetativni projev

mozkovy kmen

jadrové obrny hlavovych nervil, poruchy konjugovanych
pohledl, internuklearni oftalmoplegie, pyramidové priznaky,
poruchy hybnosti, poruchy ¢iti

kréni sympatikus

Hornerdv syndrom

~—

ptdza vicka, miéza, enoftalmus na postizené strané

postranni smiseny

N —

bulbarni syndrom

porucha polykani, paréza mékkého patra na postizené strang,
porucha artikulace

systém —n. IX-XI _4

syndrom mostomozeckového
koutu

jednostranna ztrata sluchu, snizeny €i vyhasly kornealni reflex,
paréza az plegie n. facialis, zavraté

sinus cavernosus

syndrom kavernézniho splavu

pulzujici exophtalmus, paréza okohybnych nervi, chemdza spojivky,
porucha vizu na pfislusném oku

hypofyza

hormonalni poruchy — ACTH a kortikoidy, prolaktin, ristovy hormon,
hormony §titné Zlazy + bolest hlavy, bitemporalni hemianopsie




Diagnostika syndromu ICH

ocni pozadi: méstnava papila

neurologicke vysetreni

CT/MRI : stredoCarovy posun, zanik bazalnich cisteren,
znamky hydrocefalu, otoku mozku
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Lécba nadoru CNS

V klinické praxi je vhodné IéCebnou strategii novych pfipadd nadort CNS a
jejich recidiv fesit v ramci multidisciplinarnich komisi za ucasti
neurochirurga, radioterapeuta, onkologa, neuroradiologa, neurologa a
neuropatologa

|éCba se odviji od histologické diagnozy

zasadni vliv ma u vétsiny nadoru (vyjimkou germinalni nadory CNS ¢i lymfomy
CNS) chirurgicka resekce

adjuvantni (po-operacni) radioterapie a chemoterapie zlepsuje preziti u pacientu
s malignimi (high-grade = gr. 3, 4) nadory

* soucasny rozvoj systémové terapie (chemoterapie a biologicka lécba) ukazuje
nové moznosti pro pacienty s recidivou nadoru



Multiformni glioblastom:
- nejCastéjsi maligni nador CNS dospélych

- u mladych muzu je maligni primarni nador CNS jednou z
nejcastejsich pricin umrti ve vékové skupiné 20 — 39 |et

- median véku pfi dg. je 64 let



Prevzato z Fadrus et al.

www.internimedicina.cz | 2010; 12(7 a 8) | Interni medicina pro praxi



adultni glioblastomy (WHO grade V) u starSich pacientl , bez pfedchozi
evidence prekurzorové léze : = primarni , resp. ,,de novo* glioblastomy :

EGFR amplifice /overexprese
PTEN mutace

u mladSich pacientt : ¢asto ,,sekundarni glioblastom* = pomala progrese
z gr. Il glioblastomu (difuzniho) ¢i WHO gr. Il (anaplastického astrocytomu)

pPS3 mutace
amplifikace a overexprese PDGFR-a vedou typicky k sekundarnim
glioblastomim



Astrocyte Mutation

* Normal Astrocyte
* Neoplastic
* Anaplastic

WHOQO 6r 2 6r3 6r4GBM

®—0

Delefions:
13g RB

Radioloav - http://rad. medpix.net




Primary (de novo) Glioblastoma Secondary Glioblastoma

IDH1/2 mutations

Somatic /\
TERT mutations

Mutations
ATRX/TP53 CIC/FUBP1
mutations mutations
Transcriptional
Subtype Classical Mesenchymal Neural Proneural
Copy EGFR amplification | | NF1 loss PDGFRA amplification
Number
Variants
1p19q loss
Global DNA - .
methylation G-CIMP negative G-CIMP positive
profile
GMT status Predominantly unmethylated Methylated
[ Clinical * POOR OUTCOME * SIGNIFICANTLY IMPROVED \
Correlates *MGMT status predictive in OUTCOME
Classical subtype * MGMT methylated and 1p19q

codeleted cases significantly
more sensitive to temozolomide
* Favorable outcome subgroup
Identified by DecisionDx-GBM®

\ 9-gene assay /
Parker et al. Front. Oncol., 10.3389/fonc.2015.00055




Table 2.
TMZ, temozolomide.

MicroRNA in regulation of GBM stem cells and

other

MicroRMA

Functions

Stem Cell Repulation™igration, Invasion, A poptosis

miRk-26a upregulation

Monoallelic FTEM loss

miK-21 suppmession

Increases levels of PTEN
Down-regulates EGFR expression

FDGF overexpression

miR-21 suppression

EGFR amplification
mik-34 deletion

Shortens survival in GBEM patients

mik- 12832, miR-504, mik-124a or miR-184
enhanced expression

Reduces levels of mesenchy mal markers in GBM

miR-21 overexpression

Decreases nestin expression

Enhances GFAF and TUJI expression

mik-221/222 inhibition

Enhances nestin expression

miR- 137 expression

Inhibits GBM self-renewal
Decreases Octd, Nanog and Sox2 expression

Festoration of miE-153

Induces GEM siem cells differentiation

mik-211 overexpression
mik-21 and miE-23 inhibition
mil- 100 restoration

Suppression of tumor growth

mik-218

Inhibits  glioblastoma invasion.

proliferation and siemness

migration,

mik- 10b inhibition

Reduces cell migration and invasion

mik-211 overexpression

Activates apoptotic pathway

Cancers 2015, 7, 538-555; doi: 10.3390/cancers7020538

functions.
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Fig. 2. Kaplan—-Meier survival curves estimating overall survival in patients with glioblastoma multiforme, according to miR-195 (A) and miR-
196b (B) expression levels.

MiR-195, miR-196b, miR-181¢, miR-21 expression
levels and O-6-methylguanine-DNA methyltransferase
methylation status are associated with clinical
outcome in glioblastoma patients

Radek Lakomy,' Jiri Sana,'? Simona Hankeova,' Pavel Fadrus,? Leos Kren,* Eva Lzicarova,> Marek Svoboda,’
Hana Dolezelova,® Martin Smrcka,® Rostislav Vyzula," Jaroslav Michalek,” Marian Hajduch® and Ondrej Slaby*25#



Standard lééby high grade gliomu :

RT + TMZ vs RT 1) resekce
. 2) adjuvanti lécba:
EORTC-NCIC Trial i) radioterapie konkomitantné&
(spoleCné) s podanim temozolomidu
* N =573 patients A'ii) nasledné temozolomid blokovée
e Primary endpoint: overall 5-Year Follow-up
survival " Survival RT RT + TMZ
— RI'=12.1 months Median 12.1mo  14.6mo
— RT+TMZ = 14.6 months S— T S
= - (8] o (8]
~ P<.0001 Y . .
* Secondary endpoints: >-year 4.4% 16.0%
. . _ o 0
orogression-free survival, QOL, #ear o)l ——
safety 5-year 1.9% 9.8%

* No negative impact on QOL

Stupp R, et al. N Engl J Med. 2005;352:987-996.

[l [ DR T [ [ o e = AT ATy AT



lonizujici zareni — zareni, jez ma takovou energii,
ktera je schopna pfi pruchodu latkou vyvolat ionizaci
atomu

Enerqgie je nesena

A/ elektromagnetickym zarenim — kvanta energie
Jfotony”, zareni X, zareni y (gama)

B/ korpuskularnim zarenim — elektrony, alfa Castice,
protony, neutrony, piony, mezony, jadra atomu uhliku

Primo ionizujici zareni — vyvolava ionizaci pfimo
Neprimo ionizujici zareni — energie je predana
sekundarnim casticim s nabojem a schopnosti

prime ionizace



Poskozeni bunky vlivem ionizujiciho zareni

lonizing Radiation

 lpid

* Base lesions
* Intercalation

+ Lipid peroxidation
* Changes in

* Amino acid
conversions

Free radical
generation

Bystander
- phenomenon

/

* Strand breaks membrane viscosity * Inter and Intra-

* Micronucel and dynamics strand cross linking .
formation * Cleavage GFs, cytokines,

+ Sister chromatid « Oxidation Interleukin, ROS, etc.
exchange * Carbonylation 1

t 1 '
—- Damage to ECM/
Intracellular damage neighbouring cells

Cell cycle arrest
Genomic Instability

DNA Repair
Apoptosis

Mediated vio release of

MUDr. VoSmik: Reparace radiacnihg




PROTONY MAJI VE TKANI ODLISNE CHOVANI VE SROVNANI S /
FOTONOVU TERAPII *

FIGURE 1 FIGURE 2
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Rozdéleni radioterapie

« Zevni radioterapie (externi, EBRT, TCT)

zdroj zareni je 80-100 cmm mimo cilovy objem

(radiokobaltové pristroje, linearni urychlovace),
u RTG terapie 3-50 cm

 Brachyradioterapie (BRT, BCT)

ozarovani z ,kratkeé" vzdalenosti, zdroj je
zaveden do dutiny Ci primo do nadoru nebo do
lUzka nadoru (peroperacné)



Cil radioterapie

 aplikace letalni (tumoricidni) davky zareni
do presne stanoveneho ciloveho objemu
(nador, reg. uzliny + bezpecnostni lem) s
maximalnim Setrenim okolnich zdravych
tkani

» dosazeni optimalniho IéCebneho vysledku
s minimalnim rizikem pruvodnich
nezadoucich ucinku




Frakcionace radioterapie

» celkova lecebna davka zareni je rozdelena
do mensich davek — frakci

* frakcionace chrani bunky zdravych
okolnich tkani, tyto bunky se rychlej
reparuji z radiacniho poskozeni nez
nadoroveé (u radiosenzitivnich nadoru),




Frakcionace radioterapie

* U zevni radioterapie — jedna frakce 1,5
(1,8)-2,0 Gy

» celkova doba radioterapie — 4-7 tydnu
Dle celkové davky




Zakladni druhy
frakcionacnich rezimu

« Standardni frakcionace = normofrakcionace s aplikaci frakce zafeni
jedenkrat denne 1,8-2,0 Gy, 5x tydne.

U déti denni frakce nizsi 1,5-1,8 Gy

* Hypofrakcionace - kdy aplikujeme vy88i davku (3-5 Gy; event. 1x8 Gy)
na jednotlivou frakci a pocet frakci je mensi nez pét za tyden.

* Hyperfrakcionace - pfi niZ je zmen$ena davka na jednu frakci (1,2-1,4
Gy) a pocet frakci je vétSi nez pét za tyden, coz znamena ozarovani nékolikrat

(2-3x) denne. K aplikaci biologicky ekvivalentni davky hyperfrakcionacnim
rezimem je nutna vyssi celkova davka nez pfi standardni frakcionaci.



Planovani radioterapie

RTG simulator — priprava CT planovani,
priprava fixacnich pomucek
CT planovani — CT vys. s kontrastnimi
znackami na kuzi
3D planovaci system (PC)
— lékar: stanoveni a zakresleni cilového objemu,
urceni kritickych organu a jejich zakresleni,

stanoveni ozarovacich podminek (frakcionacni
rezim, volba ozarovaciho pfistroje, energie zareni)

— fyzik: vytvoreni isoddzniho planu 1é¢by, pFiprava
indiv. vykryvacich bloku



Planovani radioterapie

 RTG simulator — kontrola isodézniho planu,
MLC a bloku, simulaéni snimky

* Ozarovaci pristroj — kontrola nastaveni,
verifikace v prubéhu RT- portalové snimky, dnes
| pomoci CT integrovaneho do linearniho
urychlovace



RTG simulator




Fixace pacienta







Zakresleni
cilovych objemu

Planovani
ozarovaci techniky

Kontrola davky ve
zdrave tkani



Cilove objemy

GTV (gross tumor volume ) makroskopicky nador

CTV (clinical target volume ) =
GTV + bezpecnostni (biologicky lem)

PTV ( planning target volume ) =
CTV + polohovy lem ( internal margin +
set-up margin )

TV (treated volume ) 95% izodéza

IV (irradiated volume ) tkarovy objem ozafovany
davkou vyznamnou vzhledem k toleranci zdrave tkané






aucn

Biologicky cilovy objem

* pomoci urcitych
zobrazovacich
metod (PET,
SPECT...)

zobrazeni
biologicky aktivnich
oblasti v ramci
GTV
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Standard lééby high grade gliomi :

RT + TMZ vs RT 1) resekce
. 2) adjuvanti lécba:
EORTC-NCIC Trial i) radioterapie konkomitantné&
(spoleCné) s podanim temozolomidu
* N =573 patients A'ii) nasledné temozolomid blokové
e Primary endpoint: overall 5-Year Follow-up
survival " Survival RT RT + TMZ
— RI'=12.1 months Median 12.1mo  14.6mo
— RT+TMZ = 14.6 months S— T S
= - (8] o (8]
~ P<.0001 Y . .
* Secondary endpoints: >-year 4.4% 16.0%
. . _ o 0
orogression-free survival, QOL, #ear o)l ——
safety 5-year 1.9% 9.8%

* No negative impact on QOL

Stupp R, et al. N Engl J Med. 2005;352:987-996.
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me-MGMT

Temozolomide Resistance
O°%-Methylguanine-DNA Methyltransferase

Guanine
in DNA

0°-meG

lnepticaﬁun

O%meG: T
mismatch

Chloroethylation
(e.qg. BCMHU)

O°-ClethG
lﬂpontanmus

N1-O%-ethanoG

Spontaneous
Replication

Futile MMR and
replication
MGMT-DNA DNMA interstrand dR”
crosslink crosslink
l lﬁeplicaﬁ on
Mutation and
DMNA ds break transformation 7 DNA ds break

Apoptosis

Recombination

Recombination

Survival
(resistance, carcinogenesis)

Verbeek B, et al. Br Med Bull. 2008;85:17-33.

Cleth-MGMT

*DNA repair
“enzyme”
*Removes alkyl
groups from the
O6position of
guanine



EORTC-NCIC Trial
Effect of MGMT Promoter Methylation

Methylated MGMT Unmethylated MGMT
Promoter (' MGMT)  Promoter (f MGMT)
Outcome (n=46) (n=60)

Progression-free survival

Median duration 10.3mo 5.3 mo

6-month 68.9% 40.0%
Overall survival

Median duration 21.7mo 12.7mo

2-year 46.0% 13.8%

Hegi ME, et al. N Engl J Med. 2005;352:997-1003.



Glioblastoma
Highly Vascular Tumor

* Microvascular proliferation and tumor hypoxia are
pathophysiologic hallmarks of GBM

* Hypoxia - HIF-1a = Increased VEGF and VEGFR gene
expression - EC proliferation, survival, migration,
and permeability

* VEGF-A and VEGFR2 levels correlate with histologic
grade of glioma

* The vascular network formed in GBM is abnormal:
vessels are dilated, tortuous, disorganized, highly
permeable, and characterized by abnormal pericyte
coverage and thickened basement membranes



Normal quiescent endothelium

Tumor endothelium with
lumen less sprouts

- - 4

Adapted from Hashizume at al, AJP, 200

e
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Glioblastoma
Multiple Proangiogenic Signaling Pathways

Jain RK, et al. Nat Rev Neurosci. 2007;8:610-622.



Bevacizumab and Cediranib
Mechanism of Action

Ligand Sequestration

VEQF-A Bevacizumab
VEXF-A VEGF-C
VEGF-B VEGF-D VEGF-C
PIGF UEGFD
VEGFR-1 l VEGFR-2 VEGFR-3
(FIt-1) (KDR) ; (FIt-4) I
]|
Cedlramb Cedlramb Cedlramb VEG_FF_”K
' Inhibitor
[
|
|
v
Angiogenesis Lymphangiogenesis

Brastianos PK, Batchelor TT. Clin Adv Hematol Onceol. 2009:7:753-760,768.



Newly Diaghosed Glioblastoma

RTOG 0825

R

a Bevacizumab + Temozolomide + Radiation
n

d

o

m

1

z Temozolomide + Radiation

e

Design: Stratified (RTOG RPA class; MGMT status),
randomized, phase 2 study

Study Population: 720 patients with newly diagnosed GBM
Objectives: Progression-free survival; overall survival

Gilbert M et al., N Engl J Med. 2014 Feb 20;370(8):699-708. doi:
ClinicalTrials.gov Identifier: NCTO0884741. 10.1056/NEJM0al1308573.



RESULTS

A total of 978 patients were registered, and 637
underwent randomization. There was no significant
difference in the duration of overall survival between the
bevacizumab group and the placebo group (median,
15.7 and 16.1 months, respectively; hazard ratio for
death in the bevacizumab group, 1.13). Progression-free
survival was longer in the bevacizumab group (10.7
months vs. 7.3 months; hazard ratio for progression or
death, 0.79). There were modest increases in rates of
hypertension, thromboembolic events, intestinal
perforation, and neutropenia in the bevacizumab group.
Over time, an increased symptom burden, a worse
quality of life, and a decline in neurocognitive function
were more frequent in the bevacizumab group.
CONCLUSIONS

First-line use of bevacizumab did not improve
overall survival in patients with newly diagnosed
glioblastoma. Progression-free survival was prolonged
but did not reach the prespecified improvement target.
(Funded by the National Cancer Institute;
ClinicalTrials.gov number,NCT00884741.)

Gilbert M et al., N Engl J Med. 2014 Feb 20;370(8):699-708. doi:
10.1056/NEJM0a1308573.


http://clinicaltrials.gov/show/NCT00884741

A Overall Survival
100

75—

Overall Survival (%)
=
|

Deaths

Placebo 198
Bevacizumab 215

Placebo

25
Hazard ratio, 1.13 (95% Cl, 0.93-1.37) Bevacizumab
P=0.21
G | | | | |
0 6 12 18 24 30
Months since Randomization
No. at Risk
Placebo 309 255 192 112 50 22
Bevacizumab 312 263 200 a9 47 17

Gilbert M et al., N Engl J Med. 2014 Feb 20;370(8):699-708. doi:
10.1056/NEJM0a1308573.



B Progression-free Survival

Progression-free Survival (%)

No. at Risk
Placebo
Bevacizumab

100

|
T

LA
T

Ped
Ln
I

Tumor
Progression
or Death
Placebo 256
Bevacizumab 256
Bevacizumab
Hazard ratio, 0.79 (95% Cl, 0.66-0.94)
P=0.007
| I I I |
0 b 12 18 24 30
Months since Randomization
309 163 96 54 27 12
jll 241 133 59 17 8

Gilbert M et al., N Engl J Med. 2014 Feb 20;370(8):699-708. doi:
10.1056/NEJM0a1308573.



Glioblastoma
Other Angiogenesis-Targeting Agents

Target Agent Disease Setting  StudyPhase
Integrins Cilengitide :gBBm PEZ?Z?L?Z
FGF Brivanib rGBM Phase 1/2
Angiopoietin/Tie 2  CVX-060, CVX-061 rGBM Phase 1/2
PDGFR MLN518 rGBM Phase1/2
VEGE VE_GF—Trap rGBM Phase 2
(aflibercept) nGBM Phase 2

VEGFR TKIls (XL-184,

cediranib, axitinib) rGEM, nGEM Phasel, 2,3

Bevacizumab + NnGBM, rGBM Phasel, 2, 3

strategies
Endf_:::thell_al cell Metronom_lc NGBM, rGBM Phase 2, 3
proliferation temozolomide

Beal K, et al. Radiat Oncol. 2011;6:2.
Brastianos PK, Batchelor TT. Clin Adv Hematol Onceol. 2009:7:753-760,768.
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Phase |l study of cilengitide in the treatment of refractory or relapsed high-grade gliomas in children: a report from

the Children’'s Oncology Group.

MacDonald TJ?, Verina G, Stewart CF, Turner D, Pierson CR, Chen L, Pollack IF, Gajjar A, Kieran M.

# Author information

Abstract

BACKGROUMND: Cilengitide, an av integrin antagonist, has demonstrated activity in recurrent adult glioblastoma (GBM). The Children's Oncology
Group ACNS0621 study thus evaluated whether cilengitide is active as a single agent in the treatment of children with refractory high-grade glioma

(HGG). Secondary objectives were to investigate the pharmacokinetics and pharmacogenomics of cilengitide in this population.

METHODS: Cilengitide (1800 mg/m(2)/dose intravenous) was administered twice weekly until evidence of disease progression or unacceptable

toxicity. Thirty patients (age range, 1.1-20.3 years) were enrolled, of whom 24 were evaluable for the primary response end point.

RESULTS: Toxicity was infreguent and mild. with the exception of one episode of grade 2 pain possibly related to cilengitide. Twa intratumaoral
hemorrhages were reported, but only one (grade 2) was deemed to be possibly related to cilengitide and was in the context of disease progression.
One patient with GBM received cilengitide for 20 maonths and remains alive with continuous stable disease. There were no other responders, with
median time to tumor progression of 28 days (range, 11-114 days). Twenty-one of the 24 evaluable patients died, with a median time from enrallment
to death of 172 days (range. 28-325 days). The 3 patients alive at the time of this report had a follow-up time of 37, 223, and 1068 days, respectively.

CONCLUSIONS: We conclude that cilengitide is not effective as a single agent for refractory pediatric HGG. However, further study evaluating

combination therapy with cilengitide is warranted before a role for cilengitide in the treatment of pediatric HGG can be excluded.

KEYWORDS: childhood, cilengitide, high-grade glioma

PMID: 24014381 [PubMed - in process] PMCID: PMC3779033 [Available on 2014/10/]
Publication Types, Grant Support
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Glioblastoma

Other Targets Cetuximab
EMD 55900
1251.MAb 425
Nimotuzumab
Erlotinib ——j PIP2
Gefitinib/ @ PIP3 @
r—

XL765 Rapamycin

Deforolimus
Everolimus
Temsirolimus

Desjardins A, et al. Biologics. 2009;3:15-25.
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MNeuro Oncol. 2014 Apr;16(4).567-73. doi. 10.1093/neuvonc/not247. Epub 2014 Jan 26.
Phase l/ll study of erlotinib and temsirolimus for patients with recurrent malignant gliomas: North American Brain
Tumor Consortium trial 04-02.

Wen PY' Chang SM, Lamborn KR, Kuhn JG, Norden AD, Cloughesy TF, Robins HI, Lieberman FS, Gilbert MR, Mehta MP, Drappatr J, Groves MD, Santagata S,
Ligon AH, Yung WE, Wright JJ, Dancey J, Aldape KD, Prados MO, Ligon KL.

# Author information

Abstract
BACKGROUMD: Inhibition of epidermal growth factor receptor (EGFR) and the mechanistic target of rapamycin (mTOR) may have synergistic
antitumor effects in high-grade glioma patients.

METHODS: We conducted a phase Ifll study of the EGFR inhibitor erlotinib (150 mg/day) and the mTOR inhibitor temsirolimus. Patients initially
received temsiralimus 50 mg weekly, and the dose adjusted based on toxicities. In the phase || component. the primary endpoint was 6-manth
pragression-free survival (FFS6) among glioblastoma patients.

RESULTS: Twenty-two patients enrolled in phase |, 47 in phase |I. Twelve phase | patients treated at the maximum tolerated dosage were included in
the phase Il cohort for analysis. The maximum tolerated dosage was 15 mg temsiralimus weekly with erlotinib 150 mg daily. Dose-limiting toxicities
were rash and mucositis. Among 42 evaluable glioblastoma patients, 12 (29%) achieved stable disease, but there were no responses, and PFS6 was
13%. Among 16 anaplastic glioma patients, 1 (6%) achieved complete response, 1 (6%) partial response, and 2 {12.5%) stable disease, with PFS6 of
8%. Tumor levels of both drugs were low, and posttreatment tissue in 3 patients showed no reduction in the mTOR target phosphorylated (phospho-
JSB(S235/236) but possible compensatory increase in phospho-Akt(S473). Presence of EGFR variant Ill, phospho-EGFR, and EGFR amplification did
not correlate with survival, but patients with elevated phospho-extracellular signal-requlated kinase or reduced phosphatase and tensin homalog

protein expression had decreased progression-free survival at 4 months.

COMNCLUSION: Because of increased toxicity, the maximum tolerated dosage of temsiralimus in combination with erlotinib proved lower than
expected. Insufficient tumar drug levels and redundant signaling pathways may partly explain the minimal antitumor activity noted.

KEYWORDS: anaplastic glioma, clinical trial, epidermal growth factar, erlotinil, glioblastoma, temsirolimus

PMID: 24470557 [PubMed - in process] PMCID: PMC3936354 [Available on 2015/4/11]
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J Meurooncol. 2014 Apr 3. [Epub ahead of print]
Results of nimotuzumab and vinorelbine, radiation and re-irradiation for diffuse pontine glioma in childhood.

Massimino M, Biassoni V, Miceli R, Schiavello E, Warmuth-Metz M, Modena P, Casanova M, Pecori E, Giangaspero F, Antonelli M, Buttarelli FR, Potepan P,
Pollo B, Munziata B, Spreafico F, Podda M, Anichini &, Clerici CA, Sardil, De Cecco L, Bode L), Bach F, Gandola L.

# Author information

Abstract

Radiotherapy is the only treatment definitely indicated for diffuse pontine gliomas (DIPG). Findings on the role of EGFR signaling in the onset of
childhood DIPG prompted the use of nimotuzumab, an anti-EGFR monoclonal antibody. Assuming a potential synergy with both radiotherapy and
vinorelbine, a pilot phase 2 protocol was launched that combined nimotuzumab with concomitant radiation and vinorelbine. An amendment in July
2011 introduced re-irradiation at relapse. The primary endpoint for first-line treatment was objective response rate (CR + PR + S0 according to the
RECIST. This report concems the outcome of this strategy as a whole. Vinorelbine 20 mg/m? was administered weekly, with nimotuzumab

150 mg/m? in the first 12 weeks of treatment; radiotherapy was delivered from weeks 3 to 9, for a total dose of 54 Gy. Vinorelbine 25 mg/m? and
nimotuzumak were given every other week thereafter until the tumor progressed or for up to 2 years. Re-irradiation consisted of 19.8 Gy, fractionated
over 11 days. Baseline and latest MEls were assessed blindly by an outside neuroradiclogist. Twenty five children (mean age 7.4 years) were enrolled
as of August 2009 {median follow-up 29 months). A response was observed in 24/25 patients (96 %). The nimotuzumabivinarelbine combination was
very well tolerated, with no acute side-effects. Eleven of 16 locally-relapsing patients were re-iradiated. One-year PFS and O35 rates were 30 £ 10 %
and 76 £ 9 %. respectively; 2-year OS5 was 27 £ 9 %; the median PF5S and OS were 8.5 and 15 manths, respectively. This strategy generated
interesting results and warrants further investigation.

PMID: 24596052 [PubMed - as supplied by publizher]
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Cancer Immunol Immunother. 2013 Sep;52(9):145%5-505. doi: 10.1007/=00262-013-1453-3. Epub 2013 Jul 2.

Therapeutic vaccination against autologous cancer stem cells with mRNA-transfected dendritic cells in patients
with glioblastoma.

Vik-Mo ED'. Myakas M, Mikkelsen BV, Moe MC, Due-Tannesen P, Suso EM, Sabse-Larssen 8, Sandberg C, Brinchmann JE, Helzeth E, Rasmussen &M, Lote
K, Aamdal 3, Gaudernack G, Kvalheim G, Langmoen |4

+ Author information

Abstract

BACKGROUND: The growth and recurrence of several cancers appear to be driven by a population of cancer stem cells (C5Cs). Glioblastoma, the
most common primary brain tumor, is invariably fatal, with a median survival of approximately 1 year. Although experimental data have suggested the
importance of CSCs, few data exist regarding the potential relevance and importance of these cells in a clinical setting.

METHODS: We here present the first seven patients treated with a dendritic cell (DC)-based vaccine targeting CSCs in a solid tumor. Brain tumor
biopsies were dissociated into single-cell suspensions, and autologous CSCs were expanded in vitro as tumorspheres. From these, CSC-mRNA was
amplified and transfected into monocyte-derived autologous DCs. The DCs were aliguoted to 9-18 vaccines containing 10{7) cells each. These
vaccines were injected intradermally at specified intervals after the patients had received a standard B-week course of post-operative radio-
chemoatherapy. The study was registered with the ClinicalTrials gov identifier MCT00846456.

RESULTS: Autologous CSC cultures were established from ten out of eleven tumors. High-guality RMNA was isolated, and mRMNA was amplified in all
cases. Seven patients were able to be weaned from corticosteroids to receive DC immunotherapy. An immune response induced by vaccination was
identified in all seven patients. Mo patients developed adverse autoimmune events or other side effects. Compared to matched controls, progression-
free survival was 2.9 times longer in vaccinated patients {median 694 vs. 236 days, p = 0.0018, log-rank test).

CONCLUSION: These findings suggest that vaccination against glioblastoma stem cells is safe, well4olerated, and may prolong progression-free
survival.

PMID: 23817721 [PubMed - indexed for MEDLINE] PMCID: PMC3755221  Free PMC Article
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Déti :

Relativni incidence VEék (roky)
Astrocytomy, low—grade, 35% 2-10
z toho:
— supratentorialni lokalizace 13 % >6
— infratentorialni lokalizace 22 % 2-10
Astrocytomy, high—grade, (anaplasticky 8 % <1, >6
astrocytom a multiformni glioblastom)
Nadory mozkového kmene 8 % 3-9
Oligodendrogliom 2% <6
Meduloblastom a dalSi nadory embryonaini 20 % 1-10
histologie (supratentorialni primitivni
neuroektodermalni nador, PNET, a atypicky
teratoid/rhabdoidni nador, AT/RT);
Ependymom, 8-10 % >6
z toho: 1-5
— supratentorialni lokalizace 5%
— infratentorialni lokalizace 3%
Kraniofaryngeom 7% 8-14
Nadory glandula pinealis a germinalni nadory 4% <2,>6
CNS
Nadory plexus choroideus 2% <1
Dalsi: napf. gangliogliom, DNET, centralni <2%

neurocytom, meningeom etc.




Relativni incidence Vék (roky)
Astrocytomy, low—grade, 2-10
z toho:
— supratentorialni lokalizace 13 % >6
— infratentorialni lokalizace 22 % 2-10
Astrocytomy, high—grade, (anaplasticky 8 % <1, >6
astrocytom a multiformni glioblastom)
Nadory mozkového kmene 8 % 3-9
Oligodendrogliom 2% <6
Meduloblastom a dalSi nadory embryonaini 20 % 1-10
histologie (supratentorialni primitivni
neuroektodermalni nador, PNET, a atypicky
teratoid/rhabdoidni nador, AT/RT);
Ependymom, 8-10 % >6
z toho: 1-5
— supratentorialni lokalizace 5%
— infratentorialni lokalizace 3%
Kraniofaryngeom 7% 8-14
Nadory glandula pinealis a germinalni nadory 4% <2,>6
CNS
Nadory plexus choroideus 2% <1
Dalsi: napf. gangliogliom, DNET, centralni <2%
neurocytom, meningeom etc.




low—grade astrocytomy (WHO gr. 1 a WHO gr. 2):

—30-40 % primarnich nadort CNS u déti; nejcastéjsi jsou low—grade
astrocytomy mozecku, tvofi 20—-35 % vsech nadorul zadni jamy déti;
supratentorialni nadory postihuji predevsim optické drahy,
hypothalamus, hemisféry; astrocytomy michy tvori méné nezv 5 %
pripadd primarnich nddord CNS déti

— chirurgicka resekce je prvni metodou volby a 5-leté celkové preziti je
95-100 % u kompletné resekovanych nadort

— u inkompletné resekovanych asymptomatickych nadort je dité obvykle
pouze peclivé sledovano a dalsi |IéCebna intervence je indikovana v Case
klinické nebo rentgenologické progrese

— supratentorialni stredocarové, thalamické ¢i diencefalické nadory
prevazuji u déti pod 5 let véku, jsou povétSinou radikalné
neresekovatelné a symptomatické, tyto déti mohou profitovat

z chemoterapeutickych rezima (vinkristin/karboplatina/temozolomid;
vinblastin), 5—lety EFS je cca 30-40 %

— postizeni optické drahy nalézame u déti s NF-1

— radioterapie musi byt velmi uvazlivé zvazovana (rizika jeji pozdi toxicity,
ev. i jeji prispéni ke konverzi v high—grade nador), mohou z ni profitovat
starsi, symptomatické déti s inoperabilnimi nadory v hlubokych
strukturach CNS




6,5 leta divka, prichazi na ambulanci LPPP,
anamnéza bolesti hlavy asi 4 mesicni, videna
pred mesicem spadovym detskym neurologem,
bez loziskoveho nalezu, vydavkovan Peritol

nyni hlava boli denne, spavegjsi, po ranu zvraci,
toceni hlavy

ocni negativni

neurologie: bez pyramidovych a patol.

cerebelarnich jevu, na konCetinach normotonus,
normalni neurol. nalez

pro celkovou deterioraci v Case domluveno CT
mozku nativné




6,5 X 5 cm, komorov
system bez dilatace

PF



Ll

PH



FPL



Al

PHR



=L

radikalni chirurgicka resekce
pilocytarni astrocytom gr 1

adjuvantni IéCba neni indikovana

sledovani ambulantné



4-leta divka, pul roku pozoruji rodi¢e nataceni
hlavy, zhorseny visus, zvracela snad prechodne
pri viroinfektu

oChi- myopie, oCni pozadi negativni, dopor.
kontroly

pri kontrole jiz nystagmus, neurologicke
vysetreni popisuje svalovou hypotonii,
indikovano CT mozku




nador dolniho kmene se solidni a
cysticou porci, ktera prominuje do
mostomozeckoveého koutu vievo

V-P shunt

parcialni resekéni vykon v druhé dobé

fibrilarni astrocytom gr 2

adjuvantni IéCba chemoterapii
VCR/karboplatina/temozolomid

(pro symptomatické/progredujici LGG)




v

INDUCTION (10 WEEKS)
CARBOPLATIN/VINCRISTINE/ TEMOZOLONMIDE

|

RESPONSE

EVALUATION
—

.

CR, SD.PR / - PD
.
S
~
S
S
MAINTENANCE (6 CYCLES) OFF STUDY

CARBOPLATIN/VINCRISTINE/ TEMOZOLOMIDE

opakovana alergicka reakce na karboplatinu

proto prechod na podavani vinblastinu 1x tydnu (az 52

tydnu léCby)

indukCni chemoterapii CasteCni zmenseni nadoru (PR),
na udrzovaci lécbe jiz bez dalsi velikostni zmeny, cilem
je stabilizace nemoci low dose chemoterapii




2,5 leta divka, pozoruje predmety zblizka,
mamince se zda, ze ,kmita oCima”

vylouCena kratkozrakost, dg rotatoricky
nystagmus, patologicky VEP svedci pro
lézi zrakové drahy Ci nemoznost fixace,
EEG norma

oCni pozadi v norme
hranicni makrocefalie
doporuceno MR




Al

objemny nador predni
a stredni jamy lebni
postuhujici chiasma -
opticum, vs
optochiasmaticky
gliom, nebioptovan

V-P shunt pfi ICH

|écba low dose
chemoterapii ;

indukci dosazeno PR

stabilni nemoc na
udrzovaci lécbé

biopsie (malfunkce VP
shuntu): pilocyticky
astocytom, gr 1

PHR



LGG, KDO, 108 pacientu

Kombinace lé€ebnych modalit

10. 11.
1.0%

Pouze resekce

Resekce + chemoterapie

Resekce + Chemo + XRT

Follow-up pouze

44,4%

Resekce + XRT

OaA W INIE

Chemoterapie

Resekce + XRT +
gamanuz

Resekce + Chemo + gama

Resekce + gamaniiz

10.

XRT

11.

Nepresna data




LGG, KDO, 108 pacientut
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Event-free survival

0

120
Preziti [mésice]
3-year OS = 97.8%, 5-year OS =96.2%
3-year EFS = 87.6%, 5-year EFS = 83.8%



Populace pacientu || (N=108)

Histologicke subtypy

11 12. 13. 14. 1. | Pilocyticky astrocytom

10. 0.9% 0.9% 12,0% 1 2. | Fibrillarni astrocytom

90’9% 46,3% 3. |Oligodendrogliom
0,9.% 4. Pilocyticky / Fibrilarni astrocytom

3 . Subependymalni obrovskobunécny a.
1,9% . Oligoastrocytom

7. . Gliomy optiku
1,9% . Gemistocyticky astrocytom

1693-0/ . Protoplasmicky astrocytom

970

. Desmoplasticky astrocytom

. Astrocytoma (bez blizSi specifikace)

: 2.
5,6% 20,4%

. Gangliogliom

13 Fibrillarni / Pilocyticky / Protoplasmicky a.
" (smiSeny typ)

14. neznamo (nebioptovano)




Populace pacientu IV (N=108)

Rozsah resekce

50%
a00 | 38:9%
° 2. | Témér kompletni resekce
b 22 204 3. | Subtotalni resekce
20% - 15,7% 4. | Casteénaresekce
12,0%
9,3% : )
10% - 5. | Biopsie
1,9% : —
0% . . . . : : 6. Nejeqlr.lozn.:acne
il 2 3 4 5 6 specifikovano
[Lokalizace
50% 1. | Hemisféry
40% -
S 28,7% 3. | Thalamus, stiedni mozek
1 25,0%
Mich
— 18,5% Al
10.2% 10.2% Hypothalamus, opticky trakt
i ' ’ 7,4% e -
10% i 6 Lokalné pokrocily,
0% . . . . . . metastaticky




Populace pacientu V (N=108)

Kombinace léCebnych modalit

9. 10. 11.
1,9%

1.0% 1. | Pouze resekce
2. | Resekce + chemoterapie
6. 3. Resekce + Chemo + XRT
PR 1 4. Follow-up pouze
5 44,4%
' 5. Resekce + XRT
6,5% :
p 6. Chemoterapie
11’1'% Resekce + XRT +

gamanuz

Resekce + Chemo + gama
Resekce + gamantiz
XRT

Nepresna data




Preziti bez udalosti (EFS) dle rozsahu resekce
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Kompletni a téméf kompl. resekce N =44
Subtot., éastec¢na resekce, biopsie N =46
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Median EFS for total and near-total category : cannot be estimated

Median EFS for subtotal, partial and biopsy category : 77.4 months




Relativni incidence Vék (roky)
Astrocytomy, low—grade, 35% 2-10
z toho:
— supratentorialni lokalizace 13 % >6
— infratentorialni lokalizace 22% 2-10
Astrocytomy, high—grade, (anaplasticky 8 % <1, >6
astrocytom a multiformni glioblastom)
Nadory mozkového kmene 8 % 3-9
Oligodendrogliom 2% <6
Meduloblastom a dalSi nadory embryonalni ( 20 % ) 1-10
histologie (supratentorialni primitivni
neuroektodermalni nador, PNET, a atypicky
teratoid/rhabdoidni nador, AT/RT);
Ependymom, 8-10 % >6
z toho: 1-5
— supratentorialni lokalizace 5%
— infratentorialni lokalizace 3%
Kraniofaryngeom 7% 8-14
Nadory glandula pinealis a germinalni nadory 4% <2,>6
CNS
Nadory plexus choroideus 2% <1
Dalsi: napf. gangliogliom, DNET, centralni <2%
neurocytom, meningeom etc.




Meduloblastom (WHO gr. 4):

—15-20 % vSech nadorl CNS déti, vyrista z mozecku, tvori az 40
% vSech infratentorialnich nadord CNS déti

— maligni nador embryonalni histologie

—vrchol vyskytu kolem 4. — 6. roku zivota

— moznost leptomeningealniho sireni (M+ onemocnéni) u
priblizné tretiny pripadu

—vzacné i extraneurdlni metastazy (<2 % pripadu, postizeni
skeletu, kostni drené, jater, plic)

— standardni riziko(SR): dité strasi tfi let po totalni Ci ,témeér”
totalni resekci a bez metastatického postizeni

— vysokeé riziko: pacient nesplnujici vSechna kritéria pro
onemocneéni standardniho rizika

— 5—-leté bezpriznakové preziti (EFS): SR—meduloblastom 70-82
%, HR—meduloblastom: 30—63 %



Klinicka stratifikace rizika onemocnéni

(Vék)

nador ano/ne

ano/ne

[ Residualni L Metastazy

J

]

|

Histologicky | Biologicke
podtyp vlastnosti

7

(Chang et al., 1969)

MO:
M1:
M2:
M3:

M4:

bez metastaz
mikroskopicka diseminace
makroskopické
intrakranidlni mts
makroskopické
spindlni mts
extraneurdalni mts

Meduloblastom standardniho rizika
(SR)
* lokalizované onemocnéni (MO)
* uplna, resp. témer uplna resekce
(reziduum<1,5 cm?)
« dité starSi 3 let (= moznost uzit
radioterapii)

Meduloblastom vysokého rizika
(HR)

pacient nesplnujici vyse uvedena
Kritéria

tj. metastazy nebo vyznamny
rezidualni nador po operaci

Meadiilahlactom deati nod R rokv



Meduloblastom standardniho rizika — pravdépodobnost pre

* Survival 100
rates and -
operative 90 [~ QOL = AGING, REST OF FAMILY ) 8%
mortality Sy survival
(%) 80 - QOL = QOL il
—
70 |- QOL = PSYCHOLOGICAL, SOCIAL / 10y survival
60 |- QOL = /Q, SCHOOLING
50 |- QOL = DISABILITY
40 -
30 b=
'
20
/
10 = QoL=symPTOMS, SURVIVAL /
= - - =’ OPERATIVE MORTALITY
9 gn an &8 7 1 1 1 1 T T . 1
Treatment 1910 20N N30 40 50 N N80 NN70 N\ N80 N\ N80\ 2000\ 2010 Years
\ N\ ‘/ \ \ . \ Y \ N Y \
. 2 N e G
2. TR L, A 00N Al L 0 G <
o, * g L, o S B e T Tk
e B L B AR K sy, B %
< Z) . < PRy ) &L, R, Q
-5 (o) g 2 Q %O G O
%o, ep < o A 's@ ~ 3
2 S T " ¢

*5 year overall Survival e eslimated 5 year overall Survival e
10 year overall survival ——— estimated 10 year overall survival ===--
Operative mortality —_—

Gudrunardottir T et al., Childs Nerv Syst 2014



Meduloblastom standardniho rizika: CCG

A9961
Regimen A

5 R Craniospinal and F
U A local boost RT 0
R N With VCR L
G| |2 CSI* 23.4 Gy L
E 0 0
R M Crantospinal and CPM, W
Y I local boost KT CDDP,

z With VCR VCR U

E Regimen B P

*CSl — kranio—spinalni ozareni 23,4 Gy; boost na luzko tumoru 54 Gy
Packer RJ et al., J Clin Oncol. 2006; 24:4202-4208



Probability

Meduloblastom standardniho rizika: CCG
A9961 Sekundarni malignity !!!

1.00 - 007 -
Overall Survival
0.06 -
0.75 A
0.05 +
Event-Free Survival
0.04 -
0.50 -
0.03 A
0.25 0.02 -
0.01 l
0.00 T T T T T T 1 0 T . T r . T .
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Years from study entry Years from study entry
5- ti a 10-ti leté bezpfiznakové preziti Incidence sekundarnich malignit
(EFS): v 10-letech od diagnoézy: 4.2 %
81+2%a758+2.3% (1.9-6.5 %)

5- ti a 10-ti leté celkové preziti (OS):
87+18%a8l.3+£2.1%

Packer RJ et al, Neuro Oncol. 2013:15:97-103



Meduloblastom standardniho rizika: CCG
A9961 Ototoxicita !!!

TABLE I1. Children’s Cancer Group Toxicity and Complications Criteria

Grade 1 (mild) Grade 2 (moderate) Grade 3 (severe) Grade 4 (unacceptable)

Hearing loss
Objective 20—40db loss =4kHz =40db loss =4kHz
Subjective Loss on audiometry only  Tinnitus, soft speech

=40db loss 2kHz =40db loss <2kHz
Loss correctable with hearing aid Deafness not correctable

Treatment regimen

Regimen A 330 16 (62) 57 (50) o7 (50)
Regimen B T (70) 10 (38) 56 (50) o7 (50
Grade 3/4 objective hearing loss 3/8 patients (38) 14/26 patients (54) 40/113 patients (35) 28/194 patients (14)

/

Grade 3/4 ototoxicita: 85/341 (25 %)

Dalsi toxicity: porucha riustu, endokrinopatie ...

Packer RJ et al, Neuro Oncol. 2013:15:97-103.



» Zavaina pozdni toxicita terapie u fady prezivsich
» Skupina pacientt s progresi / relapsem

Vychodiskem, které vede k optimalizaci |écebnych
postupli, doposud zaloZenych na klinickych charakteristikach,
je poznani molekularni podstaty onemocnéni:

1) Identifikovat podskupiny s odliShou prognozou
2) Hledat terce pro tzv. ,,cilenou” 1écbu



2000 - 2007

Imunohistochemie, fluorescencni in situ hybridizace,
gPRC

dvé a vice nezavislych studii:
histopatologicka varianta: velkobunéény meduloblastom, resp. tézka difuzni

anaplasie
‘e o
« amplifikace protoonkoaentit MYC: MYCN., MYCC (FISH. aPRC)
Survival . ..
. Method of . Statistical Clinical Cohort age
Disease feature N Prevalence (risk-group N . Reference
detection vs. others) analysis trial range
(Ellison,
27/109 92% vs 65% _ m ) ;
Writ/Wg pathway (25%) (5 year OS) p=0.006 FMNET3 3-16.8 yrs DT";:::'I:IEEEt
activation IHC E‘f T )
{B-catenin nuclear - '
stabilization) 10/69 (14%) 100% vs 68% p=0.03" SJMBYG 31-202 yrs Chintagum
(5 year EFS) pala et al.
Favourable 2006)
risk :
20/43 85% vs 3% | o ooqm HIT- <3yrs (Ruflcowskd
Desmoplasia Histopathological (47%) (7 year PFS) SKK' 92 al. 2005)
(in infants <3yrs) assessment (McManam
17128 53% vs 17%
©1%) | Gyeawos) | NR | ONSe204 | Sy |y Pearsel
(Lamont,
5/84 All dead m MchManam
FISH (6%) at 5 yrs™ p<0.001 PNET3 >3 yrs y etal
MYC gene 2004)
amplification (Rutkowski
5111 40% vs 66% . . von
qPCR (4.5%) (7 year OS) NS HIT ‘91 3- 18 yrs Bueren et
Adverse risk al. 2007)
(Gajar,
23/116 57% vs ~B0% _ . : Chintagum
Large-cell / Hietooatholoical (20%) (5 year EFS) | P=0-04 SIMB36 | 31-202ys | jaetal
anaplastic Bﬁ;ﬁ . mﬁ ; 2006)
Histology 52/315 ~55% s ~75% (McManam
(17%) (5 year OS) p=0.024 PNET3 27164 yrs yérganas;ft

Clifford S., SIOP PNET5 Protocol




jaderna akumulace beta-cateninu (WNT podskupina)
Imunohistochemie

Lt =y WP ® 100 =y WNT
B it il L e b b ettt L] a0 IlI"I_‘I
1
1_|"1_|_l 80—~ I.-l.l_
75 SN o .
£ Othe
E? Mo, E 60
o 1 EUES
g R Tl BN RN TR g
_; 20 T 40
T
@ 2 304
20 _

25 Exact stratified log-rank p=0.03
10+

— Negalve (n=2) 5 ¢ ¥ § & ¢ § 7 & 3

------- PIJEHNIE {n=27) . . | ] : Time from enrolment (years)
0 2 4 i il 10 if Number at risk
& WHNT 10 10 10 10 10 9 5 4 3 0
Overall Survival (years) Other 59 % S0 43 38 3% 2% 16 15

0S5=91,3% OS5 =100 %

Ellison DW et al. 2005 Gajjar A et al. 2006



Outcome Prediction in Pediatric Medulloblastoma Based on
DNA Copy-Number Aberrations of Chromosomes 6q and
17q and the MYC and MYCN Loci

Stefan Pfister, Marc Rembe, Axel Benner, Frank Mendrzyk, Grischa Toedrt, Jorg Felsberg, Andrea Wittmann,
Frauke Devens, Nicolas UL Gerber, Stefan Joos, Andreas Kulozik, Guido Reifenberger, Stefan Rutkowsks,
Ctmar D, Wiestler, Bernhard Radlwimmer, Wolfram Scheurlen, Peter Lichter, and Andrey Korshunov

VOLUME 27 MUMMBER 10 AFPRIL 2009

6q23 loss 6q23/17q21 bal. . 17921 gain

6g23 galn

Fatients (n = 260)

— Wariabls M. Ha Estirnated E-rear U5 (06)
n= 260

MYGMYCN
Arnplified 28 11
Mot amplified 232 29

m
= = =
[ w =]
1 1

Progression-Free
Survival (probability)
E

=
o
1

Ba)
A7q bal.
= 17q gain
= B gain
B EE— MY S YEN

o ‘o4

5% Cl (%)

Fto 33
70 to 23

45 72 95 120 144

Time {months)

MYCC/MYCN
amplifikovan,
kdyzu 10 a
vice %
nadorovych
bunék :

(i) pritomno
vice jak 8
signall proby
(i)
nepocitatelné
klastry

Log-Rank Test, Adjustad P
=< 001



2007- dnes

kvalitativni i kvantitativni pokrok v
technologiich umoznujicich celogenomoveé
analyzy

DNA cCipy (Affymetrix, lllumina, Agilent): SNP arrays,
aCGH

Expresni profilovani (Affymetrix etc.)

Metylacni profilovani (lllumina's methylation arrays,
450K)

NGS: nové technologie sekvenovani



MOLEKULARNI KLASIFIKACE MEDULOBLASTOMU (2010)
4 molekularni podskupiny

Molecular Subgroups of Medulloblastoma

CONSENSUS WNT SHH Group 4
Cho (2010) C6 c3 C1/C5 C2/C4
Northcott (2010) WNT SHH Group C Group D

Kool (2008) A B E C/D
Thompson {2006) B c'D E A AC
N

DEMOGRAPHICS
Age Group: ¥e ﬁ- '

":@O 6;‘
s O @

Gender: Q d

CLINICAL FEATURES
Histology
Metastasis

Prognosis

GENETICS

ﬁ&;

o

GENE EXPRESSION

2, |

oo
dgdd:QQ

classic, rarely LCA

rarely M+

very good

H&

CTNNBT mutation

WNT signaling

MYC +

cetfd
ddQQ

desmoplastic/nodular,
classic, LCA

uncommonly M+

infants good, others
intermediate

3q+
9g9-
10g-

PTCH1/SMO/SUFU mutation
GLI2 amplification
MYCN amplification

SHH signaling

MYCN +

\& i
ddQ

classic, LCA

very frequently M+

poor

11p-

7+ 8-
g+ 59-
17q+ 10q-
18g+ 16q-

il7q
MYC amplification

Photoreceptor/GABAsrgic

MYC +4+

L |
dd:Q

classic, LCA

frequently M+

intermediate

1p-
7+ X- 8-
17q+
18g-+

i17q
CDK6 amplification
MYCN amplification

Neuronal/Glutamatergic

minimal MYC/MYCN

Taylor MD et al, Acta Neuropathol 2012



The Medulloblastoma Advanced Genomics
International
Consortium (MAGIC)

46 center z celého sveta (Toronto)
1239 meduloblastomu

ARTICLE

[T]

doi:10.1038/naturell327

Subgroup-specific structural variation
across 1,000 medulloblastoma genomes

d Recurrent high-level amplifications Frag. e Recurmant homozygous deletions Freq.
Yo 21 L } } ; = g[;ﬁ FTEN (5} i FioTw)
GLE M [IN—— — 1 3% PTCHT [5) 1
| M s 1.1%| COKNZAE (3 (0uE%)
o J— .55 L
BRI [0.5% KOMSA M)
Rl — : Co8s Ay | 0.3%)
AcvRak il = I [0.4%) PPP2RAE MA)
VL Ly 1 EHMTI A
Mol {1 L [0.3%G) IKEIRCAP (M)
coRe (1] = TSCT (4)
FildT — ] REMSS )
GPREr A : Subgroup SOt 31) Subgroup Loz )
e - WNT TPS2 (19 AT
= SHH L (0.2%) i19) SHH
P n. - Group 3 ! DUSP21 Ay Group 3
- .ﬁm p 4 - RLGNAX A | | .N'}'DUP4 e
- -5 II'EG on-spac
IS.:;":] = MAPZRS MRy o I T I
W W m B = 3.-3 an o7 2 3 4 5 & 7 8 8
Mo. of cases No. of casas Northcott PA et al, Nature 2012



MOLEKULARNI KLASIFIKACE MEDULOBLASTOMU (2013)

WNT (~10%)

Clinical features
Gender ratio (M/F)
Age distnbution

Histology

Metastasis at diagnosis
Overall survival (5 years)
Proposed cell of origin

Genomic features
Cytogenetics

m Gain
m Loss

Driver genes*

Expression signature

6

« CTNNB1 (90.6%)

« DDX3X (50%)

* SMARCA4 (26.3%)
s MLL2 (12.5%)

* TP53(12.5%)

VUNT signalling

SHH (~30%)

Classic > desmoplastic/
nodular > LCA > MBEN
~15-20%

~75%

CGNPs of the EGL end
cochlear nucleus; neural
stem cells of the SVZ

lge 9P+

14g
Pq” 10q 179-

« PTCH1 (28%)

» TP53 (13.6%)
«MLL2(12.9%)

« DDX3X(11.7%)
* MYCN (8.2%)

» BCOR (8%)
«LDB1 (6.9%)

* TCF4(5.5%)
«GLIZ(5.2%)

SHH signelling

Group 3 (~25%)

Group 4 (~35%)

~21

o I e
¥ e,
s il Dt st b i e e
g E 2 \

—

" Infent Childhood Adult

Classic > LCA Classic: rarely LCA
~40-45% ~35-40%

~50% ~75%

Prominin 1, lineage neural  Unknown

stem cells: CGNPs of the

EGL

18+

-
109”369~ 179"

* MYC(16.7%) * KDM6A (13%)

*PVT1(11.9%) » SNCAIP (10.4%)

* SMARCA4 (10.5%) * MYCN (6.3%)

«OTX2(1.7%) s MLL3(5.3%)

» CTONEP1 (4.6%) « CDK6 (4.7%)

* LRP1B (4.6%) * ZMYM3 (3.7%)

*MLL2 (4%)

= MYC signature Neuronal signature

* Retinal signature

Northcott PA et al, Nat Rev Cancer 2012
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14q loss Mo 14q loss <= 0.6
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Cytogenetic Prognostication Within
Medulloblastoma Subgroups

David J.H. Shih, Paul A. Northcott, Marc Remke, Andrey Korshunov, Vijay Ramaswamy, Marcel Kool,
Betty Luu, Yuan Yao, Xin Wang, Adrian M. Dubuc, Livia Garzia, John Peacock, Stephen C. Mack,
Xiaochong Wu, Adi Rolider, A. Sorana Morrissy, Florence M.G. Cavalli, David T.W. Jones, Karel Zitterbart,
Claudia C. Faria, Ulrich Schiiller, Leos Kren, Toshihiro Kumabe, Teiji Tominaga, Young Shin Ra,

Miklés Garami, Peter Hauser, Jennifer A. Chan, Shenandoah Robinson, Laszl6 Bognar, Almos Klekner,
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Vysetreni provadéna ve FN Brno
meduloblastom

histopatologicky podtyp (desmoplasie, anaplasie),

Imunohistochemie anti-b-catenin, anti-YAP, anti-GAB1,
anti-filamin (UPA, doc. Kfen) SIOP MB5

FISH: amplifikace MYCC, MYCN (UPA,IHOK)

sekvenace exonu 3 genu pro beta-catenin

(CMBGT IHOK FN Brno)

mutaéni stav TP53 (FASAY, UP FN Brno)

array CGH (CMBGT IHOK FN Brno)

expresni profilovani (CEITEC MU, doc. Slaby)

Aktivni u¢ast v mezinarodnich akademickych konsorciich
* Brain tumor group v ramci SIOP-Europe
* akademicka spoluprace s pracovisti v Heidelbergu

(PA Northcott, M Kool) a Torontu (M Taylor)




SOP<

SIOP Europe

SIOP PNET MB 5
Narodni koordinator za CR prof. Stérba

Posterior fossa tumour

Il

No metastases on CUNS MRI

g

First-line surgery

If 2" lock surgery 1
performed, patient
may re-enter Early post-operative MRI?
Screening {+spinal MRL if not dene preoperadvely
- . Residual No residunal
Not cligible ':_' diseasze disease or
>1.5cm’ =1L5¢m’
|
. and
Mandatory frozen Flssue _ Histology / Biology®
- 20% FFPE non informative
- large—cell or ~classic MB
- Further I'ESEEerh anaplastic MB -desmoplastic |
o | - MB with extensive | ‘nodular MB
Not cligible nodularity(MBEN) :
FISH MYCor TN -l
. amplification
Introduction: aCGH ang  Eligible for
=
Cytalogy of CSF PNETSMB
through lnmbar puncoure
Not eligible () Positive Negative




Srovnani kumulativnich davek

CCGA9961 |PNET5 LR |[PNETS5 SR
cDDP 600 mg/m? 210 mg/m? |280 mg/m?
CCNU 600 mg/m? 225 mg/m? | 300 mg/m?
VCR 48 mg/m? |13.5 mg/m? |18 mg/m?

(F\Q/%etné 8 x pri (zadny pfi RT) | (zadny pfi RT)
CPM : 6 g/m? 8 g/m?
CBDCA : - 900 mg/m?
CSI 23 Gy 18 Gy 23 Gy




Dalsi vyhled

SJMB12: A Clinical and Molecular Risk-Directed Therapy for Newly
Diagnosed Medulloblastoma

Stratification based on Molecular and Clinical risk

Molecular I WNT "

NON-WNT NON-SHM GROUP and indeterminate cases
Subgroup (Stratum N)

S
(Stratum S)

Therapeutic || STRATUM “sruarom | stRaTos STRATUM STRATUM
Strata e "

2 N1
(4001 RS0 (STANOARD #3900

Example: "Heart attack™ AND "Los Ang

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Search for studies:

Advanced Search | Help | Studies
Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Study Record Detail

Study Assessing the Feasibility of a Surgery and Chemotherapy-Only in Children With Wnt Positive Medulloblastoma
I —

This study is not yet open for participant recruitment. (see Contacts and Locations) ClinicalTrials.gov |dentifier:

Verified August 2014 by Sidney Kimmel Comprehensive Cancer Center NCT02212574

3 . First received: July 7, 2014
ponsor:

Last updated: August 6, 2014
Last verified: August 2014
Information provided by (Responsible Party): History of Changes

Sidney Kimmel Comprehensive Cancer Center

Sidney Kimmel Comprehensive Cancer Center

Full Text View Tabular View No Study Results Posted Disclaimer [ How to Read a Study Record

B Purpose

Participants enrolling on this study will receive standard of care chemotherapy for Wnt positive medulloblastoma without the radiation therapy or the weekly chemoth
radiation therapy.



High risk Arm

M+, R+, LCA+, Myc +

(not very high risk)

Induction Therapy

2 cycles of Etoposide (100 mg/m?2 x 5 days) and
carboplatin (160 mg/m2 x 5 days)

&l

Very High Risk Arm

?Somatic SHH/P53, ?Myc +/M +,
CA/M+, ?>1 HR feature, other

N

Poor
responders

Induction Therapy

InductionTherapy +
Phase2 agent

Standard Risk (Observational)

M+ Wnt < 16 years

Simon Bailey, 2-2015

Jan 2015

VCR/CCNU/Cisplat
Alternating with

Consolid/Maintenance

VCR/ Cyclo x 4

Consolid/Maintenance

VCR/CCNU/Cisplat
Alternating with
VCR/CCNU/ Cyclo x 4

?metronomic
therapy

HDC
ﬂﬁﬁ':;;f CSl 36 G}
600 mg/m?
CSl 36 Gy Y

HART 39.0 Gy /
HART 39.0 Gy :(
?CSI23.4Gy |
? CSI 36 Gy E

? Consolid/ Maintenang

VCR/CCNU/Cisplat
Alternating with

VCR/ Cyclo x 6

€



Difuzni gliomy mozkového kmene

5 Iety chlapec s10 denm h|stor|| ataxie, strabismu I.
dx., poruchy reci a polykani



» —difuzni pontinni gliomy, 8 % nadoru
CNS deti, representuji 80 % vSech
pediatrickych tumoru mozkového kmene,
inoperabilni, Iécba se zahajuje na
zaklade typického nalezu na MRI

* median preziti do progrese Cini cca 6
meésicu, meéné nez 10 % déti preziva dva
roky od diagnozy




Celkové preziti (OS) a preziti bez znamek progrese (PFS)

1.0 1
Celkové preziti (OS)
08 Preziti bez znamek
' progrese (PFS)

0.6 1
0.4 1
0.2 1
0.0 :

0 12 24 36 48

1leté OS = 71,4%, 2leté OS = 31,7%
Median PFS: 10,3 mésicti, 1leté PFS = 35,7%, 2leté PFS = 0,0%



Relativni incidence Vék (roky)
Astrocytomy, low—grade, 35% 2-10
z toho:
— supratentorialni lokalizace 13 % >6
— infratentorialni lokalizace 22% 2-10
Astrocytomy, high—grade, (anaplasticky 8 % <1, >6
astrocytom a multiformni glioblastom)
Nadory mozkového kmene 8 % 3-9
Oligodendrogliom 2% <6
Meduloblastom a dalSi nadory embryonaini 20 % 1-10
histologie (supratentorialni primitivni
neuroektodermalni nador, PNET, a atypicky
teratoid/rhabdoidni nador, AT/RT);
Ependymom, 8-10 % >6
z toho: 1-5
— supratentorialni lokalizace 5%
— infratentorialni lokalizace 3%
Kraniofaryngeom 7% 8-14
Nadory glandula pinealis a germinalni nadory 4% <2,>6
CNS
Nadory plexus choroideus 2% <1
Dalsi: napf. gangliogliom, DNET, centralni <2%

neurocytom, meningeom etc.




kraniofaryngeom- 6-9 % primarnich nadori CNS
déti— bimodalni véekova distribuce, v détstvi mezi 5-
10 rokem, v dospélosti mezi 50—65 rokem véku

nador vyrista v selarni a supraselarni oblasti -
histologicky benigni nador, ale maligni svoji
lokalizaci a rustem (destrukce okolnich struktur)—

terapie neurochirurgickou resekci (agresivni
chirurgicky pristup by vsak nemeél byt volen pro svoji
morbiditu), u inkompletné resekovanych nasleduje
radioterapie— neuroendokrinni poruchy u
intraselarniho postizeni, o€ni ‘poruchy u
prechiasmatického postizeni




9lety chlapec, 3 letd anamnéza progresivni obezity, ztraty zraku, ristove
retardace, diabetes insipidus



Poskozeni kritickych struktur CNS

nadorem nebo nezadoucim nasledkem

neurochirurgického Ci
radioterapeutického zakroku.

Poskozeni endokrinni
Poskozeni zrakové

Poskozeni hypotalamickée

Porucha rustu predchazi
diagnosu KF

Parcialni/kompletni
hypopituitarismus
Diabetes insipidus

Hypotalamické poruchy:
Hyperfagie a nekontrolovana obesita,
Poruchy Zizné a regulace vody,
Poruchy chovani a emoci, Poruchy
neuropsychologické a kognitivni
Porucha termoregulace

Poruchy spanku
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Relativni incidence Vék (roky)
Astrocytomy, low—grade, 35% 2-10
z toho:
— supratentorialni lokalizace 13 % >6
— infratentorialni lokalizace 22% 2-10
Astrocytomy, high—grade, (anaplasticky 8 % <1, >6
astrocytom a multiformni glioblastom)
Nadory mozkového kmene 8 % 3-9
Oligodendrogliom 2% <6
Meduloblastom a dalSi nadory embryonaini 20 % 1-10
histologie (supratentorialni primitivni
neuroektodermalni nador, PNET, a atypicky
teratoid/rhabdoidni nador, AT/RT);
Ependymom, 8-10 % >6
z toho: 1-5
— supratentorialni lokalizace 5%
— infratentorialni lokalizace 3%
Kraniofaryngeom 7% 8-14
Nadory glandula pinealis a germinalni nadory 4% <2,>6
CNS
Nadory plexus choroideus 2% <1
DalSi: napf. gangliogliom, DNET, centralni <2%

neurocytom, meningeom etc.




Zaver

* Nutna je mezioborova spoluprace, ,,neuro-
onkologicky tym*

« Optimalni je diagnostika a léeCba v
onkologickych centrech (efektivni
diagnostika, vCetne molekularne-genetickéeho
vySetfeni nadoru, coz samo o sobé muze mit
pro léCebny a prognosticky dopad)



Zaver
« Astrocytomy nizkeho stupneé malignity jsou v

pripade radikalniho odstraneni nadoru
prognosticky priznivym onemocnenim

« Pacienti s high-grade astrocytomy maji
prognoézu spatnou a jsou popripadeée
kandidaty experimentalni terapie

« Deti s meduloblastomem, ependymomem Ci
intrakranialnim germinalnim nadorem CNS
maji za pouziti multimodalni lecby vice jak
70% Sanci na dlouhodobeé preziti

o Kvalita preziti je jednim z cilq,
predevsim v pediatrické onkologii



