Atipik teratoid/Rhabdoid tumor
Kemoterapi

Dr. Serap AKSOYLAR
Ege Universitesi-Pediatrik Onkoloji BD

UKK-22 Nisan 2013,Antalya



The 2007 WHO Classification of Tumours of the Central Nervous System

Central neurocytoma .

Extraventricular neurocytoma .

Cerebellar liponeurocytoma .

Paraganglioma of the spinal cord . = 1987'de ayri bir antite
Papillary glioneuronal tumour . OI ara k tanim I 3 ndl

Hosette-forming glioneuronal .

tumour of the fourth ventricle . = Beyin tumorlerinin %3’U

Pineal tumours
Pineocytoma .

Pineal parenchymal tumour of AT RT/ P N ET' M B L —
Iintermediale differentiation . . - (; ocu k E 1 /1 2 . 2
Fineoblastoma . " 1 ya § 1/1 . 5

Papillary tumour of the pineal region . .

Embryonal tumours
Medulloblasioma .

CNS primitive neurcectodermal
tumour (PNET) .

Atypical teratoid / rhabdoid tumour *




Cok maliyn

Kicuk cocuk (<3 yas)

Agresif tedavi gerekir

Diger embriyoner tmden ayirmak onemli



Tani

= Histopatoloji: Rhabdoid tumor hiicreleri ve degisik
alanlarda primitiv néroektodermal, epitelial ve
mezenkimal diferansiyasyon

FrontalGgmtex.com =



Tani

Radyoloji| Non-spesifik |
% 50 posterior fossa, % 20 dissemine

52% posterior fossa, 39% sPNET, 5%pineal, 2%spinal,
ve 2% multi-fokal

Buyuk tumor, I<|anamaya megilli, kalsifikasyon ve

nekroz olabilir
T2: heterojen -hiperintens kistik

T1: hiperintens (kanamaya baglh)
heterojen ve nodular kontrast
tutulum

kiictik cocuk + radyoloji




Loss of SMARCB1 protein (INI1)
ekspresyonu

= |HK: Rhabdoid hicre olmasa da (ktclk
biyopsi) gosterilmesi kotl prognoz

= |[HK + FISH + genomic sequencing
genetik degisiklik %75 olguda gosterlllyor

Immunbhistokimya :for INI1, the

defective in ATRT. Note loss of brown
staining in the nuclei of tumor cells |
with defective SMARCB1 as compared &

to retained staining of nuclei of i :
vascular cells (internal positive control) gt




Genetik

22921 —> SMARCB1/INI1
TUumor supresor gen
Malign rhabdoid tumorlerde de var

Diger beyin tm. de de var (CNS PNET, medulloblastoma,
veya choroid plexus carcinoma) —> ATRT

Monozomi, delesyon, LOH, mutasyon —> inaktivasyon

de-novo SMARCB1/INI1 konstitlisyonel mutasyonu —»
“rhabdoid tumor predisposition syndrome”



AT/RT and CNS PNET

Histology AT/RT CNS Embryonal tumor with
neuroblastoma multilayered rosettes
Expression Loss of INI1
characteristics expressiﬂn
Genetic -9p21.3 +19
characteristics
SMARCB1
mutation/ CDKNZ2A
deletion deletion 19g13.42 ampl.

*
-
-
- W

1541342 ampl.

Clinical

Rarely metastatic,

Rarely metastatic,

Rarely metastatic,

characteristics 50% infratentorial, cerebral mostly
supratentorial, hemispheres supratentorial
pineal gland
Age groups infants all age groups infants
Prognosis Poor Poor Poor




Tedavi

Yogun
Multimodel ( agresif cerrahi + KT + RT)
Kicuk yas dezavantaj ( RT)

Standart multiajan KT ile sonuclar kotu, hizli
progresyon ve sik dissemine hastalik (med
survival 8.5 ay)

< 3 yas cok kot



Standart multiajan KT

" COG:<3vyas28hasta —> 2vy.EFS %14

" German HIT trial center —> 1988-2004
= 56 hasta
" 3y.0S %22, EFS %13, 8 hasta yasamis
= Kicuk yas, tanida metastatik hastalik kotu

*Geyer JR,et al.Multiagent chemotherapy and deferred radiotherapy in infants with
malignant brain tumors: a report from the Children's Cancer Group. J Clin Oncol 23 (30):
7621-31, 2005.

*Frequency, risk-factors and survival of children with atypical teratoid rhabdoid tumors
(AT/RT) of the CNS diagnosed between 1988 and 2004, and registered to the German HIT
database Pediatr Blood Cancer ,2011 Dec 1;57(6):978-85.



Sarkom tipi tedavi (+IT tedavi)
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Chi S N et al. JCO 2009;27:385-389 JOURNAL OF CLINICAL ONCOLOGY



Sarkom tipi tedavi (+IT tedavi)

= RHABDOID 2007 -5 YEAR FOLLOW-UP OF A
CONSENSUS TREATMENT REGIMEN IN 29 GERMAN
CHILDREN WITH AT/RT

= 2007-2009

" Germline mutasyon %14

= 9 kir VCD ve ICE alterne tedavi + IT MTX
" 5vy. EFS %41, OS %48

EURHAB ——> European phase Il study in AT/RT and
other rhabdoid tumors (2009)

Neuro Oncol (2012) 14 (suppl) 15th International Symposium on Pediatric Neuro-Oncology, June 24-27 2012
Toronto, Ontario, Canada
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Yiksek doz Kemoterapi (YDKT)

" Yogun KT iceren tedavi ile uzun yasayan
olgular var (1998-Hidden et al.)

= YDKT ise yarar mi ??

AMAC :

= Kan-beyin bariyerini asmak

" Tumor yuakinu azaltip RT etkisini artirmak



Yogun alkilleyici KT + RT

ATRT - Overall Survival - -
St by Rackaton. * 3 vyas ustu
§4
““*H .
YL oamnkp <060 * Yiiksek doz
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Radiation ]
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*Tekautz TM, et al.: Atypical teratoid/rhabdoid tumors (ATRT): improved survival in
children 3 years of age and older with radiation therapy and high-dose alkylator-based
chemotherapy. J Clin Oncol 23 (7): 1491-9, 2005. St. Jude Hospital



Alkilleyici-YDKT

= COG 99703
Klasik KT +3 kir Carbo + TT — 5/10 yasiyor
= AIEOP
e 1995-2003 —> 29 hasta, 11 klasik vs 13 YDKT
——> 5V. PFS %18 vs %15

 Roma(Fidani et al)=> CECAT (cyc/eto/carbo/tt) vs ICE
+YDKT —> 3 /4 vs 2/8 progrese oldu

* Son protokol 2004 -... —— ICE + YDKT ( TT £ Melp)+
RT

* Garré ML. Atypical teratoid/rhabdoid tumour of the central nervous system (CNS): Final results of the
first Italian Cooperative Study for the very young children. Haematol Rep2006; 2: 6.

* Fidani P, A multimodal strategy based on surgery, radiotherapy, ICE regimen and high dose
chemotherapy in atypical teratoid/rhabdoid tumours: A single institution experience. ] Neurooncol2009;
92:177-183.



2010’a kadar Ozet

Multiajan KT £ YDKT+ “second look cerrahi”+RT

IT tedavi yok

Daha yogun tedaviler ile sonuclar daha iyi gibi
Olgu sayilari cok az,

Tedaviler standart degil, izlem sureleri kisa

YDKT’nin etkisi bilinmiyor (ek tedaviler de
heterojen)

En etkili ilaglar?
Multiajan ve alkilleyici iceren KT !l

Garre, M. L. and Tekautz, T. (2010), Role of high-dose chemotherapy (HDCT) in
treatment of atypical teratoid/rhabdoid tumors (AT/RTs). Pediatr. Blood Cancer, 54:
647-648.



Guncel tedaviler

e Multiajan yogun KT (ICE)

* Second-look cerrahi

* Yuksek doz alkilleyici (TT, CARBO, Melp, temozolamid)

* |T tedavi

* YDKT

e Kraniospinal RT

* >3 vyas cocuklarda ise yarayabiliyor
*Nicolaides T, Tihan T, Horn B, et al.: High-dose chemotherapy and autologous stem cell rescue for atypical
teratoid/rhabdoid tumor of the central nervous system. J Neurooncol 98 (1): 117-23, 2010
*Finkelstein-Shechter T, Gassas A, Mabbott D, et al.: Atypical teratoid or rhabdoid tumors: improved outcome with
high-dose chemotherapy. J Pediatr Hematol Oncol 32 (5): e182-6, 2010.
*Gardner SL,et al.: Intensive induction chemotherapy followed by high dose chemotherapy with autologous

hematopoietic progenitor cell rescue in young children newly diagnosed with central nervous system atypical teratoid
rhabdoid tumors. Pediatr Blood Cancer 51 (2): 235-40, 2008.



EUROPEAN RHABDOID REGISTRY

EU-RHAB
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PART It
CONSENSUS THERAPY RECOMMENDATIONS
FOR PATIENTS WITH RHABDOID TUMORS OF THE CNS

(AT/RT — atypical teratoid / rhabdoid tumors)



EU-RHAB

Genis tarama PET-CT, tUum vicut MR

Initial Staging

= |maging of the primary tumor: ultrasound and MRI scan with measurement of tumor valume
(for details see chapiter 1.2)

» Skeletal system: if available PET-CT, altematively Tc bone scan, MRI of sites suspicious on
hone scan (details see chapter 1.2)

=  ‘Whole body MREI (see below)

= Cerebro-Spinal-Fluid: local pathology and reference evaluation (competence centre)

It is recommended that imaging is perormed fewer than 28 days prior to the start of treatment.
Documentation of the dimensions of the tumour is obtained. Data will be reviewed cenfrally (see
helow). Detailed guidelines for imaging, especially neuroradiologic imaging, are given below. Early
postoperative imaging (24 — 48 hours afier neurosurgery) will help delineate postoperative residual
tumor from non-specific tissue changes associated with the operative procedure.



EU-RHAB

1.4.1 Schematic diagrams for chemotherapy

AT/RT < 18 months
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Earliest opportunity, not in children belaul 18 months |

{delay DOX and actinomycin-D, replace by ICE and VC)

Consider second look surgery after each cycle

* In selected cases maintenance therapy may be considered <_> STOP once RT initiated




EU-RHAB

AT/RT > 18 months

o o o
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Earliest opportunity (delay DOX and actinomycin-D, replace by ICE and VC)

SL Consider second look surgery after each cycle

o In selected cases maintenance therapy may be considered @ STDF once RT initiated



VCA

EU-RHAB

Doxorubicin (24h) 375mogm*x2 = |_|_|_ | mg

MTX iventr. =|_1_I mg

Dose : <2Y 23Y =3Y

MTX 05 1 2 mg

[CSF levels)
[fosfamide p.i. (1h) 2000mg/m2 =3 = |__ || mg/D
with MESNA-
2.000mgim?* with hydration 3.000mim2.d
Carboplatinum (1h) 500mg/m?2 = |_|_|_|] mag
Etoposide (1h) 100mgim? x 3 = ||| maD
1' I MTX i.ventr. =|___] mg
|

Dose - =2y 2-3 =3

mg

VCR i.v. (max Zmg) 1,5mg/m?* x 2

Act-D iv. 25 pofkg x 2 I, | mg

Not during RT!

CPM p.i. (1h}) 1500mgim* | | | mg
with MESNA:

day 1: 500 minF bolus
day 1+2: 1500 mgim* 24--nfugion

MTX i.ventr. =|_|_I mg

Dose =2y 2y =Wy




EU-RHAB

Weight = kg ATIRT Hospital:
Height = em High-dose: Carbo / Thio
BSA = m 2 Name:
dob:
Carboplatinum 500mg/m?*/'d = |_ ||| mgid
day -6 to -4
Thiotepa 300 mg/m*d 1h = |_| | | mgd
| | | day -6 to 4
X ASCT
| —
day 6 ' 5 ' 4 '3 2 0
%
|_ | | | ”':". |
date

Please report CTC toxicity 11!

G-CSF: 150 pag'm'd or 5 po/kgld =.c. day +5 until ANC > 1000/l for 3 days




HIGH-DOSE CHEMOTHERAPY (HDCT) WITH AUTOLOGOUS
PERIPHERAL BLOOD STEM CELL TRANSPLANTATION (APBSCT) IN
CHILDREN WITH ATYPICAL TERATOID/RHABDOID TUMORS
(AT/RT): A REPORT FROM THE EUROPEAN RHABDOID REGISTRY
(EU-RHAB)

* 13 hasta (5 metastatik)

 Med follow-up 15 ay, 11 hasta da (85%)
progresyon, 3 hasta yasiyor

* 2vy.PFS %15, OS %38.
 Median progresyon suresi 11.3 ay.

Neuro Oncol (2012) 14 (suppl) 15th International Symposium on Pediatric Neuro-Oncology, June 24-27 2012
Toronto, Ontario, Canada
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Guncel Tedavi ABD (NCl)
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* Combination Chemotherapy, Radiation
Therapy, and an Autologous Peripheral Blood
Stem Cell Transplant in Treating Young
Patients With AT/RT of the CNS: phase Il study
for patients aged 0 to 21 years with AT/RT.
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COG-ACNSO0333

< 36 ay - histoloji tipik

<36 ay - tani sadece INI1 mutasyonu ile
(histoloji tipik degil)

> 36 ay —histoloji tipik

> 36 ay - tani sadece INI1 mutasyonu ile
(histoloji tipik degil)


http://www.cancer.gov/clinicaltrials/search/view?version=healthprofessional&cdrid=592812
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COG-ACNS0333

Induksiyon tedavisi:

 VCR/ YD-MTX/ etoposide / cyclophosp /cisplatin
(+G-CSF)

e 21 gln araile 2 kur

* Her kir sonrasi periferik kdk hiicre topla
Degerlendirme

* Rezidutm ——s sekond-look cerrahi

Konsolidasyon tedavisi ve kok hiicre destegi
(TANDEM):

* YDKT- carboplatin + thiotepa
e 28 glinde bir 3 kur
RT


http://www.cancer.gov/clinicaltrials/search/view?version=healthprofessional&cdrid=592812
http://www.cancer.gov/clinicaltrials/search/view?version=healthprofessional&cdrid=592812
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Hedeflenmis tedavi

—> hlicresel fonksiyonlar
erasyon-differans-migrasyon-invazyon)



Hedeflenmis tedavi

Cyclin D1 ve CDK inhibitorleri
(fenretinide, flavoperidol)

e Cyclin D1 —> Rhabdoid hiicre proliferasyonu
* INI1 ——> CD1 inaktivasyonu
INI1 inaktivasyonu —>  CD1 aktivasyonu

* Flavopiridol invitro rhabdoid tm htcrelerine
sitotoksik

cyclin D1’de down-regulation ve p21’de up-regulation
yaplyor
Flavopiridol rhabdoid tumor tedavisinde potansiyel ilac

Smith ME, |. Rhabdoid tumor growth is inhibited by flavoperidol. Clin Cancer Res2008;
14:523-532.



Hedeflenmis tedavi

ErbB2-EGFR yolak inhibitorleri
(small molecule lapatinib)

* Lapatinib __5 hicre migrasyonunu azaltiyor ve
apopitosisi uyariyor

e Xenograft calismalari —— in vivo antitumor aktivite

Singh A. Profiling pathway-specific novel therapeutics in preclinical assessment for central nervous system
atypical teratoid rhabdoid tumors (CNS ATRT): Favorable activity of targeting EGFR- ErbB2 signaling with
lapatinib. Mol Oncol. 2013 Jan 11. doi:pii: S1574-7891.
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Hedeflenmis tedavi

Histone deacetylase inhibitorleri
Atipik teratoid/rhabdoid tumor hiicrelerinin

e proliferasyonunu azaltiyor

* jonize radyasyonun etkisini artiriyor

Neuro Oncol. 2012 Feb;14(2):175-83.




Ozet

Infantlarda sik ve ¢cok maliyn

Tanimak 6nemli, daha agresif tedavi gerekir
bakilmali)

Multi-model agresif tedavi (Cerrahi+KT+RT)
multi-ajan kemoterapi -Sarkom tipi tedavi
(ICE, alkilleyiciler)

(INI

Intratekal — intraventrikuler (omaya ile)tedavi

Yiksek doz KT + Kok hiicre destegi !!!! (daha
calisiimali- Sadece KT’nin agresifligi yeterli ¢

Hedeflenmis tedavi (hedef var-umut vadec

egil)
iyor)

Guncel tedavi ile bile prognoz kotu, sekel co

K






European Rhabdoid Registry — schedule of examinations

AT/RT <18 months
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Figure .1:  AT/RT < 18 months, conventional therapy

AT/RT < 18 months
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AT/RT > 18 months

ICE

VCA

DOX| [ ICE | [VCA ||DOX||ICE || VCA|— |DOX
MRT * * * *
CcT/
Chest X-ray *
Prysical
examination
Incl. neurol.
status + * - * * - * *

CEC and s2rum
Chemisiries # ¥ * * L] # * #

Echa * * -

Figure 1.3: AT/RT > 18 months, conventional therapy

AT/RT > 18 months




ICE (AT/RT)

MName:

daob:

Hospital:

[fosfamide p.i. (1h) 2000mgim?2 x 3

with MESMA:
2. 000mgim® with hydration 3.000mim2d

Carboplatinum (1h) 500mg/m2
Etoposide (1h) 100mgim? x 3

MTX i.ventr.

Dose - =2Y 2-3 =3

MTX 05 1 2 mg
{CSF levels)

__| mg/D

= |—l_I_I mg

= |—l—I_I mg/D

=|_|_I mg




Weight =___ kg VCA (AT/RT) Hospital:
Height = cm
BSA =__  m* Mame:
dob:
| VCR i.v. jmax 2mg) 1,5mg/m*x 2 = |, I mg
I | ActD iv. 25 ugkgx 2 = |_I,__] mg
Mot during RTI
CPM p.i. (1h) 1500ma/m? =1 [ 1 | mg
D with MESNA:
day 1- 500 ¢ bolus
day 1+2:1 mgim® 24-h-infusalon
1L + * MTX iventr. =_1_I mg
I \ |
1 1 2 T 3 T k1] 8 Dose : By 2-3y =3y
MTX 0.5 1 2mg
| [ | | i\ | {C5SF levels)
date Please report CTC toxicity 11

Dose reduction in children < & months or < 10 kg!
Dose in mg/kg: (Doselm? divided by 30 x kg BW)

signature
Send coov to local studv centre or



