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Neuroblastoma

NBL is the most common extra-cranial solid tumor during

childhood

Incidence: 1 case every 10,000 births

Significant clinical heterogeneity:

e Spontaneous regression

e Disease evolution and resistant relapses despite current
aggressive combination treatments

Originates form the adrenal glands and along the
sympathetic chain
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~ Location

* Adrenal glands 50%

* Localized Disease 40 %

* Metastatic Disease = 60 % . :
Abdominal Cavity
80 %

e Sympatheticchain 50 %

High Risk

0
* Neck 1 % N o

* Thorax 19 %
* Abdomen 30 %
* Pelvis 1 %
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[MpoPoAn EvéountpLa

» TlpoyevvnTikad
» Ymepveppiki pala
» AinBARosic Atatog

» Empepaiwon petd tn yévvnon
» Aigpeivnan
» AVTIUETWTION
» TlapaxkoAouBnan
» Qgpareia
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cupoPAactwpa : KAwikn MpoBoAn

» Aouumtwyuatiki avevpeon palac
» AAvoc, kaxelia, amwAeia Pdpouce, spidpwan
» ¥YnAapnTtiko eUpnua
» QpyavopceyaAia
» NeupoAovikécg diatapaxéc
» 2. Horner
» Enwduvo 1oxio
» MeTaPoAéc ae oupnan, KEVWAEIC
» Asgpuarikéc 3inORoeIC
» TTepropBOaAuikéc ekxupwacic / Raccoon eyes
» AuatoAovikeEC HeTaPoAéc
» Aulnuéva aipyomreTdAla
» AiROnon pueAov éwe kat 100% (AEYXAIMIA?)
» Awappoikéd ouvdpopo VIP
» Ymépraon



gpevvnon 2tadlomoilnon

6.1.1 FULL HISTORY

» With attention to presence and duration of symptoms, such as pallor. sweating, weight
loss, diarthoea. imitability

6.1.2 CLINICAL EXAMINATION
* Measurements of weight. height and blood pressure
e Note signs of spinal cord compression

6.1.3 HAFMATOLOGY

¢ Full blood count including haemoglobin. white blood cell. neutrophil, lymphocyte
and platelet counts.

¢ (Coagulation profile

6.1.4 SERUM
¢ Renal and liver function (Na. K. Ca. Mg. PO, urea. creatinine, glucose. total protein.
bilirubin, transaminases)
Serum lactate dehydrogenase (LDH)
Serum fermitin, sem NSE
Pre-transfusion serum tests

6.1.5 TURINE ANALYSIS
e (Catecholanune metabolites: Determination of vamllomandelic acid (VMA).
homovanillic acid (HVA) and dopamine, expressed in relation to creatinine excretion
e Strp test for albumin, glucose, ketones, blood. pH prior to platinum denivatives to
exclude underlying renal disease

6.1.6 IMACING

e Isotope scmfigraphy preferably I'*.mIBG: mIBG scan assessing the uptake on the
pnmary tumour, the number and the location of bone metastases and any other
metastatic sites.

e If negative mIBG, bone scintigraphy with 99mTc-hydroxy-methylene-diphosphanate
scintigraphy (T* scan)
AP chest x-ray
CT or MRI scan of primary tumour (with 3D measurements) including search for
dumbbell extension in relevant regions

* Radiological visualisation of any other evaluable disease

6.1.7 BONE MARROW, APHAFRETIC PRODUCT AND PERIPHERAL BLOOD
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Risk Classification
* High

* Intermediate

* Low to Very low

Figure 3. Genomic Basis of Neuroblastoma Risk

Groups.

Twa broad neuroblastoma phenotypes — aggressive
and benign— are seen clinically, with the latter show-
ing a high propensity for spontaneous regression or
differentiation. These two groups are largely identifi-
able at 2 chromosomal level by the presence of seg-
mental aberrations ({translocations, amplifications, and
deletions) in the more aggressive cases and by whole-
chromosome gains in the more benign casas. Thus,
the International Neuroblastoma Risk Group (INRG)
classification is related to these chromosomal aftera-
tions, but the current system is imprecise, since the in-
termediate group in particular remains poorly defined.
Current investigation is focused on the identification of
molecular predictors of outcome in the high-risk group
{as well 2s in patients with aggressive neuroblastomas
masquerading as more benign forms of the diseasa).




» Zuyyevéc NB: MetaAAd€eic otn TK meploxi Tou
vovidiou ALK

» 2mopadikd R oikoyevéc NB og guvduaopd pe
OUVOPOUO KEVTPIKOU UTTOAEPIOHOU R VOOOU
Hirschsprung sppavifouv petaAAaeig anwAsiag
AsiToupyiag ato homeobox gene PHOXZ2B

» Av Kai ot petaAAd€eic ato ALK kat PHOX2E yovidio
adPopOoUV TOUC TTEPICTATEPOUC AaBEVEIC HE QUYYEVEC
NB, aAAd vovidia pmopei va ppe@olv



MEDICAL PROGRESS

Recent Advances in Neuroblastoma

John M. Maris, M.D.
M Engl ) Med 2010:362:2202.11.

Ervviron.

exposure

Relative Risk

Figure 2, Model of Genetic Susceptibility to Neuroblastoma.

They axis indicates the theoretical relative risk of neuroblastoma, and the
x axis indicates the number of known and theoretical susceptibility alleles.
A genetic threshold for the development of disease has baen postulated,
and malignant transformation is probably modified by interactions related
to environmental exposure. A mutation in the ALK or PHOX 2B gene results
in a singla, highly penetrant risk allele that allows developing nauroblastic
tissue to meet or exceed this threshold for malignant transformation. Thess
types of mutations are powerful enough to permit neuroblastoma to occur
within families as a mendelian trait. On the other hand, there are multiple
common DNA variations (polymorphisms) in a large number of genes that
cooperate to reach this threshold in patients without ALK or PHOX28 mu-
tations. For thase sporadic cases of neuroblastoma, an excessive inheri-
tance of *risk™ variants has been postulated that increases susceptibility to
the disease. Discoverad susceptibility genes include FL/22536, BARDI, and
NBFFZ3. The total number of susceptibility loci is not currently known, nor
is it known whether these polymorphisms act in an additive or synergistic
(epistatic) fashion.




e HAkia

e 271dd10 vooou (INSS)

e H 10TOAQYIKA £1kOVa KAl KATNYOPIOTTOINGN TOU OYKOU
( Shimada classification
International Neuroblastoma Classification, INPC)

e BioAoyikoi deikTeC
e MeveTikoi AcikTeg

e QI avwTépW TTAPAYOVTEC
mOavoAoyouv pe dpKeTAH akpipeia
Tnv poPoAn kai Ekpaan Tng vooou



poyvwoTikoi TTapdyovree

Kaplan-Meier survival estimates, by agesix
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Schleiermacher et al
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Figure 3 Survival curves of 139 neuroblastoma patients, (A) Event-free survival of all patients. (B) Overall survival of all patients. (C) Event-free survival
according to stage at diagnosis, (D) Event-free survival according to age at diagnosis.
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[TeveTikEC BAdPpec

e 2 1a kKUTTApa Tou NB aveupiokovral yeveTIKEC
peTtaPoAéc, alhoiwaelc oto emimedo Twv
XPWHOOWUATWY, UE caPh eTTavaAnmrikoTnTd

e MmopouUv, opwe, autéc ot PpAdpec va amoTteAégouv
ETMITAEQV ONUAVTIKOUC TTIPOYVWATIKOUC JEIKTEC
via to NB?
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- Evioxuon Tou oykoyovidiou N-myc

e Evigxuon Tou oykayovidiou N-myc epgaviletar ot
mtepimov 20% GAWV TwWV vEUPOPAAOTIKWY OYKWV

e Q1 dykor e gvigxuan Tou oykoyovidiou N-myc €xouv
oapwe Xe1poTEPN TPAYVWaON kat avegapTatwg otadiou
TNC VOOOoU

e H guaxéTion auth dev cival kaivoupyla

e TTapd Tnv gpgdvian Tégo vedTeEpWY GEIKTWV 600 Kal
poprakwv PAapwv, n aveupeon evioxuoanc Tou N-myc
£CaroAouOti va TTapapével onUAvTIKOC KAl
aveCdpTNTOC TIPOYVWOTIKOC OEIKTNC

e 2Znuacia £xel kar To WG opifeTar kat eAfyxeTa
£PVAATNPIAKA QUTA N EVIOXUON KAl N TEXVIKA LE TV
oTroia AuTA avadeikvueTal



Evioxuon Tou oykoyovidiou N-myc

e Evigxuan Tou oykoyovidiou N-myc spgaviletal oe
mtepimov 20% AWV TWV veEUPOPAAOTIKWY OYKWV

e 2aQuIc XelpdTepn TPOYvVwan Kai aveapTATwe atadiou
™NC VOoou

e H avelpeon evioyxuong Tou N-myc e€arkohouBei va
Tapauével onUavTIkGC kAl ave€dpTNTOC TTPOYVWOTIKOGC
ocikTne
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Full Paper
Chromosomal CGH identifies patients with a higher risk of relapse

in neuroblastoma without MYCN amplification

G Schleiermacher*"'z, J Michonz, | Huona, C Dubois d’EnghienJ,j Kliianienko", H Brisses, A Ribeiroa, \' Mosseriﬁ,
H Rubie’, C Munzer’, C Thomas®, D Valteau-Couanet’, A Auvrignon'n, D Plantaz'', O Delattre' and
J Couturier'? on behalf of the Société Francaise des Cancers de I'Enfant (SFCE)

'INSERM U830, Institut Curie, Paris, France: ZDE'pGﬁEmEn[ d'Oncologie Pédiatrique, Institut Curie, Panis, France; ISenvice de Geénetigue Oncologique,
Institut Curie, Paris, France: Senvice de Pathologie, Institut Curie, Paris, France; sDe'pcrrtement dimagerie Medicale, Institut Cunie, Paris, France; SService de
Biostatistique, Institut Curie, Paris, France; "Unite d'Hemato-Oncologie, Hopital des Enfants, Toulouse, France; BUnite d'Onco-Heématologie Pediatrique,
Hcfprmj' de la Mére et de I'Enfant- CHU de Nantes, Nantes, France; g’n[)é}t;f:rrtemE'nt de Pediatrie, Institut Gustave-Roussy, Villejuif, France: "O%enice
d'Hematologie et d'Oncologie Pédiatrique, Hdpital Trousseau, Pans, France; ”Dépcrrtement de Pediatrie, CHU, Grenoble, France

Whereas neuroblastoma (NB) with MYCN amplification presents a poor prognosis, no single marker allows to rig
outcome in tumours without MYCN amplification. We report here an extensive analysis of 147 NB samples at diag
MYCN amphfcatlon by chromosomal comparative genomic hybridisation (CGH), providing a comprehensive ove
. genomic hybridisation profiles showed|gains or losses of entire chromosomes (type |) jn 71 cases,
wheread partial chromosome gains or losses (type 2), |ncluding gain involving | /q were observed in 68 cases. Atypical profiles were
cases. A type T profile was observed more frequently in localised disease (P<0.0001), and in patients of less than 12
osis (P<0.0001). A type 2 genomic profile was associated with a higher risk of relapse in the overall population (log-
but also in the subgroup of patients with localised disease (log-rank test, P = 0.007). In multivariate analysis, the
. In condlusion, the genomic profile is of prognostic impact in patients
without MYCN amplification, making it a help in the management of low-stage NB. Further studies using higher-resolution CGH are
needed to better characterse atypical genomic alterations.

British fournal of Cancer advance online-publica‘rjon, 19 June 2007; doi:1 0.1038/s1.bjc.6603820  www.bjcancer.com

© 2007 Cancer Research UK

Keywords: neuroblastoma; pangenomic analysis; CGH; prognosis
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upTépaopda

o NeupoPAdoTwya : mapddeiypa TnC xpnowoTnrac ot kAivird eminedo THC
YEVETIKAC avdAuonc Twy KUTTAPWY ToU Gyrou

o TUroc 1 NUMERICAL ABBERATIONS : MetaPoAéc oTov apiOuéd oAdrAnpwv
XPWHOOWHATWY
o Xapartnpile to NB xaunhol kivéivou
o Zuvohirh embiwan kovrd ato 100%

o Tomoc 2 SEGMENTAL ABERRATIONS: MetaPoAéc Tunuanikéc oe

Xpwyoowuara,
OV TPOKUTITOUV amé pun-oTaBuiopéveg peradéoeic
(unbalanced chromosome translocations)
« Xapartnpile: To NB pe peyaldtepn mBavéTnTa UTOTPOTIAC Kan
Xe1poTEPNG TIRdYVWONG

o Oyroyovirr opdaor)
o AUZnon orny TEpioxh Tou xowuoowuaroc (17q) :
YOz TIHG 0yroyovidid
o Ambizia oric nzproxic (1p, 3p, 11q)
UTODETING OYHKO-KATATTAATIRG Yovidid
. mawouég Tov odnyei o auTEC TIC pun-oTaduopéveg peTaBéosic mapapével
aTog
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SIOPEN R NET .
« * Fundacmn/z/nvestngamon

* Hospital La Fe

Structure of SIOPEN
Low and Intermediate Risk Neuroblastoma Protocol

Principal Investigators (PI)

Low Risk (LR) Study: Gudrun Schleiermacher PI- Kate Wheeler coPI
Intermediate Risk (IR) Study: Andrea di Cataldo PI- Adela Canete coPI
Neonatal Suprarenal Mass

Study (NSM): Adela Canete PI. Vassilios Papadakis coPI

Study Committee
Adela Caiiete, Victoria Castel, Andrea di Cataldo. Ruth Ladenstein, Jean Michon. Vassilios Papadakis,

Gudrun Schleiermacher, Kate Wheeler, Veronique Mosser1, José Bermudez
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Initial Studies LNESG1

Localized Resecta
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LNESG1

Main objective of this study was to confirm that
surgery alone is an effective and safe treatment for

localized resectable neuroblastoma except stage 2 with
amplified MYCN gene (MYCNA).

Conclusion: surgery alone yielded excellent OS for
both stage 1 and 2 neuroblastoma without MYCNA,
although stage 2 patients with unfavorable
histopathology and elevated LDH suffered a high
number of relapses.

Both stage 1 and 2 patients with MYCNA were at
greater risk of relapse.




British Journal of Cancer (2008) 99, 1027 1033
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/ Treatment of localised resectable neuroblastoma. Results of the

LNESGI study by the SIOP Europe Neuroblastoma Group

L N E S G 1 B De Bernardi™', ¥ Mosseri?, H Rubie?, ¥ Castel?, A Foot®, R Ladenstein®, G Laureys’, M Beck-PopovicE,

AF de Lacerda®, AD) Pearson'®, | De Kraker'', PF Ambros'?, ¥ de Rycke®, M Conte', P Bruzzi'® and

] Michon'?
Localised resectable neuroblastoma
B De Bernardi et a!
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT
\

P e Surgical Risk Factors in Primary Surgery for Localized

e Neuroblastoma: The LNESGI Study of the European

International Society of Pediatric Oncology
Neuroblastoma Group

[ ] [ ]
S u r I C a I R I S k F a Ct O r Gicvanmi Cecchetto, Veronigue Mosserd, Brune De Bernardi, Flerre Helardot, Tom Monclair, Elsa Costa,
Ernst Horcher, Spbia Mewsnschwander, Paclo Tomd, Antonine Fizzo, Jean Michon, and Eeith Holmes

Although tumor resection is the mainstay of treatment for
localized neuroblastoma, there are no established
guidelines indicating which patients should be operated on
immediately and which should undergo surgery after
tumor reduction with chemotherapy.

In an effort to develop such guidelines, the LNESG1 study
defined surgical risk factors (SRFs) based on the imaging
characteristics.

The adoption of SRFs as predictors of adverse surgical
outcome was validated because their presence was
associated with lower complete resection rate and greater
risk of surgery related complications.
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tadlomoinon tou NeupoAXCTWUOTOC




pAON TOU OUOTAUATOC 0TAdIOTTOINONC

INRG
e L1 Tumors: No IDRF

e L2 Tumors: IDRF Positive
e M Tumors

e Ms Tumors

IDRF: Image defined risk factors



~——AvATTUEN TOU OUCTAPATOG 0TAdIoToINONG

INRG

e To otadio kabe oykou kat kabe acOegvoug
ue NB mpéemnel va LoyveL:

e Aveédaptnta ToUu OykoAGYyou Tou To Bepamnevel
o AveédpTnTa TOU XELPOUPYOU IOV ENEUBaiVEL

e Kou va givan To i610 o OAa Ta prjkn Kot IAGTN Yot ToV
1610 acBevi



Table 1. International Neuroblastoma Staging System (INSS)

Stage 1

Stage 2A

Stage 2B

Stage 3

Stage 4

Stage 4S

Localized tumor|with complete gross cxcisioxﬂ, with or without
microscopic residual disease; representative 1psilateral lymph
nodes negative for tumor microscopically (nodes attached to
and removed with the primary tumor may be positive).

Localized tumor with incomplete gross excision|; representative
ipsilateral nonadherent lymph nodes negative for tumor
microscopically.

Localized tumor with or without complete gross excision, with
ipsilateral nonadherent lymph nodes positive for tumor.
Enlarged contralateral lymph nodes must be negative
microscopically.

Unresectable unilateral tumor [infiltrating across the midline?,

with or without regional lymph node involvement; or localized
unilateral tumor with contralateral regional lymph node

inv
inf
N €919
bo! d | A ,

det wole speatibelegdTage(dlg » TTT

Lo
Wi - — -~ } ,
(limited to infants <1 year of age)

\
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| 2. Tadlommoinon - TTpoyvwon

 'Eva gUotnpa oTad10TT0IN0TC TPETTEL !

e Na propei va ehopHOCTEL KATA TV OPYIKT)
diyvwan pe axpifeto

e N tloyver yla tov acOevi) kat tov 0yxo tov
aveéaptntwe Oepdmrovrog tatpov kot
VOGOKONEIOV JLEPEVVIOTC

e N givor ave&apTnTo OTOLXC XEIPOVPYIKIG
rapepPacng
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~KaTtdratn tou NB 6ykou katd INRG

e O aoBevri¢ otadiomoteitoun w¢ ouvrBwe (amekovioelg
pe US, CT, MRI, MIBG-scan)

e EA€yxetou 1 mbavi) €xtaon ¢ vooou

e Edv 11 vOOOC €lvot HETAOTATIKN:

e Edv n vooo¢ givau tottikn:
e

. { |
\




TTaOng ,,
DRF: Image Defined Risk Factors

Ipsilateral tumour extension within two body compartments:
& Neck-chest, chest-abdomen. abdomen-pelvis

Neck

. Tumour encasing carotid and/or vertebral artery and/or mnternal jugular vein

. Tumour extending to base of skull

. Tumour compressing the frachea

Cervico-thoracic junction

. Tumour encasing brachial plexus roots

. Tumour encasing subclavian vessels and/or vertebral and /or carotid artery

. Tumour compressing the trachea

Thorax

. Tumour encasing the aorta and/or major branches

. Tumour compressing the trachea and/or principal bronchi

. Lower mediastinal tumour, infiltrating the costo-vertebral junction between T9 and T12
Thoraco-abdominal

. Tumour encasing the aorta and /or vena cava

Abdomen/pelvis

. Tumour infiltrating the porta hepatis and/or the hepatoduodenal ligament

. Tumour encasing branches of the superior mesenteric artery at the mesenteric root
. Tumour encasing the origin of the celiac axis, and/or of the superior mesenteric artery
. Tumour invading one or both renal pedicles

. Tumour encasing the aorta and/or vena cava

. Tumour encasing the iliac vessels

. Pelvic tumour crossing the seiatic notch

Intraspinal tumour extension whatever the location provided that:
. More than 1/3 of the spinal canal in the axial plane 1s invaded
and/or the perimedullary leptomeningeal spaces are not visible

and/or the spinal cord signal is abnormal

Infiltration of adjacent organs, structures
. Pericardium, diaphragm, kidney, liver, duodenopancreatic block and mesentery.

Conditions recommended to be recorded, but NOT considered IDRF's:
+ Multifocal primary tumours

*  Pleural effusion (with or without malignant cells)

*  Ascites (with or without malignant cells)




l XpARon Tou cuoTAPAToC aTtadioTroinong

INRG
e L1 Tumors: No IDRF

e L2 Tumors: IDRF Positive
e M Tumors

e Ms Tumors

IDRF: Image defined risk factors
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Current Studies

LINES
Low and Intermediate

HR-NBL-SIOPE
High Risk Neu
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SUMMARY

SIOPEN R NET *

R
. Groupl | Group 4
L2, = 28 months, MYON N4 M, 2 12 moenhs, MYCNMA
¥ NCA withyn LTS AN NMA ittt LTS B - N\ 7
r . \ Group 7 Group 9
Group 2 Group 5 L2 N o G noxduter, INSS 1, M
L2, & Lhmaath, MYCN NA, M, S 12 rraseemas, MYEN MA, Mo rmntiated , MYONVNA
R NMA wath LTS J NrdA wath ATS ~ \ »18 month IR »
P X
Group 3 Group 6 Group 8 Group 10
L2, 5 18 months, MICN NA M, < 12 manths | MrCw NA 12 Na. PO o INDES MR, MR A,
b SCA withfwithot 175, ) SCA withiwitheu LTS Py AN WA > 1B morhe «12 moeths
\. et F) @ J
LOW RISK NAM | INTERMEDIATE

eonatal Adrenal Masse



Low Risk Group

L2, <18 months, MYCN non-amplified

* Group1: Numerical genomic profile, no LTS
Randomization between observation and two-six courses of
chemotherapy (CO x 2-4 + VP/Carbo x 2)

+ surgery

* Group 2 : Numerical genomic profile, with LTS
Two-four courses of chemotherapy (VP/Carbo x 2 + CADO x2)

* Group 3 : Segmental genomic profile, with or without LTS
Four courses of chemotherapy (VP/Carbo x 2-4 + CADO x 2)
+ surgery

"NCA: Numerical SCA: Segmental Chromosomal Aberrations

LTS: Life Threatening Symptoms
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Low Risk Group

Ms, < 12 months, MYCN non-amplified

* Group 4 : Numerical genomic profile, without LTS
Observation only

* Group 5 : Numerical genomic profile, with LTS
Two-four courses of chemotherapy (VP/Carbo x 2 + CADO x2)

* Group 6 : Segmental genomic profile, with or
without LTS
Four courses of chemotherapy (VP/Carbo x 2-4 + CADO x 2)
+ surgery

CA: Numerical SCA: Segmental Chromosoma 1 Aberratio
LTS: Life Threatening Symptoms
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Intermediate Risk Group

Group 7 : INRG stage L2 neuroblastoma or
ganglioneuroblastoma nodular, differentiating
histology, MYCN non-amplified, age >18 month

Group 8 : INRG stage L2 neuroblastoma or
ganglioneuroblastoma nodular, poorly differentiated
or undifferentiated histology, MYCN non-amplified,
age >18 mo




/Intermediate Risk Group

Group 9 : INSS stage 1 neuroblastoma, MYCN
amplified, any age

Group 10 : INRG stage M neuroblastoma, MYCN non-
amplified, age <12 months



* Age less than or equal to go days when the supfe
mass is discovered

* Suprarenal mass detected by ultrasound and/or MRI.
The suprarenal mass may be cystic and/or solid, but IT
CANNOT REACH THE MIDLINE AND should
MEASURE < 5 CM AT THE LARGEST DIAMETER

* No regional involvement: MRI scan does not show
evidence of positive ipsi/contralateral lymph nodes or
other spread outside the suprarenal gland

* No metastatic involvement

ection on MYC-N Amplifica
in peripheral blood
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Other Studies

Opsoclonus Myoc

Spinal Cord Inv



oclonus Myoc

Treatment Plan

1st step (standard corticosteroid treatment):
INOR0 {0 0 0 00000 ) Dexemethasone20 mg/ms=

repeated every 4 weeks for 1 year (= 12 pulses)

(no Improvement or
improvement, but still scoring 3 In one category or scoring 2 in & least two categories, for detinition see
protocol):

2nd step: Immunosuppression with

00 0 0 0 1 cyclophosphamide***
25 mg/kg or 750 mgim?,
6 doses every month
(and continue dexamethasone until month 12)

l if no sufficient response after 3 months of treatment

if no sufficient rasponse after @ months of treatment

3rd step: J))] Rituximab
(after evaluation of CSF )
375 mg/m* weekly x4 weeks
Trial OMS/DES 2008 (and continue dexamethasone until month 12)
0 | 2 3 4 5 & 7 & 9 10 M 12 13 t4 5 & 17 18 months

¥ Add dexamethasone oyele, if no sufficient response or worsening of symptoms
" Dexamethasone: parallel use of H2-blockers
" Cyolophoshamide  hydration and cystitis-prophyaxis with Masn a/Uromitexan
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HR-NBL-SIOPEN

High Risk Neu OPEN)




SIOPEN

International
High Risk Neuroblastoma Trial Centre

HR-NBL1/SIOPEN

Prof. Ruth Ladenstein, MD, MBA, cPM
on behalf of the SIOPEN Group

CRA: Dr. Ingrid Pribil
Statistics: Mag Ulrike Pétschger
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High Risk Neuroblastoma

More than 50 % of patients

Metastatic disease, patient age > 1 year

MYC-N Amplified tumors

e Whatever the patient’s age,
e Whatever the stage (except stage 1)



High Risk Neuroblastoma Treatment

Induction chemotherapy l;‘7‘" Maintenance treatment |

Local treatment




Current HR-NBL-SIOPEN Study

INDUCTION Pha
:




Busulfan and melphalan versus carboplatin, etoposide,
and melphalan as high-dose chemotherapy for high-risk /

neuroblastoma (HR-NBL1/SIOPEN): an international,

randomised, multi-arm, open-label, phase 3 trial

Ruth Ladenstain, Uriks Pétschger, Andrew O Pagrson, Penelops Brock, Rokerto Luksch, Wictonz Castel, [seac Yaniv, Vassilios Popadzlds,
Geneviéns Laureys, losef Malis, Welentyng Bahwierz, Ellen Ruwd, PerKog ner, Henrik 5 hraeder, Ang Foraz de Lacerdz, Maje Beck-Popanic,
Pavd Bicion, Wiklds Grmmi, Tobw Timhair, Adelz Ganete, Peter F Armbros, Keith Holmes, Mark Geze, GinterSchreier, Aberto Gamventsz,

Gilles Vizsazl, femn Michon, Dominigue Viz ez Cowa net, for the 510 Erope Newroblz stomz Growg (SIOPEN)

100 —— Busulfanard melphakn 100+
—— Carbopktin, etoposide, and melphakn

z g
E: 3
c =
; :
& =2
o i
=
3 &

=0 CEM

Log - nk p=04000¢5
u] T T T T T T T T T 1
o 1 z 3 4 LY & 7 g 9 0

Lancet Oncology March 1, 2017

Log -ramk p=00010

Rochelle Bagatell, *Stephan A Grupp
Refining megatherapy, improving outcome in neuroblastoma
Comment:

Lancet Oncology 2017




__—Primary Endpoint EFS by

Intent to treat analysis from randomization

1.0+

09—

0.8—

0.7 -

0.6—

L ns- BUMEL
0.4+ A ::I:: :
0.3+
0.2+
0.1 - CEM
0.0
0 i 3 j 5 6 7
years
Patients Events 3-yrs. pEFS p-value
BUMEL 281 136 0.49+0.03 <0.001

CEM 282

169 0.33+0.03




Other Important Messages



All Stage 4 neuroblastoma : impact of age

1.0+
0.9+
0.8+

i The younger the better

0.7+
0.6+

E 0.5+
= 0.4+
0.3+
0.2+ .
01 ¥ * = —t—t— + 7"—i-|—u::
n.o
0 i ) 3 s 5 6 7 ; g 0
YEArS
Patients Events 5-yrs. pEFS p-value
<1year 67 29 0.46+0.07 0.025
1-1.5 yrs. 159 80 0.37+0.05
1.5-5 1080 597 0.28+0.02
>5 yrs. 355 241 0.14+0.02
x ¥ ox
SIOPEN R NET x
* .

*



IIldllCtiOIl phase : MIBG score

SIOPEN N T

1.0-
09- Less disease at diagnosis better
08—
07-
0.6-
i
L 05-
0.4-
0.3-
n2-
0.1- |
0.0
I I T I I I I I T I
0 1 2 a 4 5 5 7 8 9 10
years since MIBG2
Patients Events S-yrs. pEFS p-value
Neg 115 71 0.37+0.05 0.002
13 70 45 0.330.06
417
. 58 50 0.11+0.05
SIOPEN R NET * 18+ 64 51 0.18+0.05
*®o

b



Local treatment : Surgery

1.0 '
& Better Surgery better Outcome
09—
0.8
0.7
06—
] Dj ] ey = 4
=N
0.4 - H——— " ' "
03 l
0.2 L
0.1
il
I I I I I I I I I I
0 1 2 3 4 5 é 7 g o 10
WEArs
Patients Events 3-yrs. pEFS p-value
Complete excision 373 146 0.53%0.03 0.024
Complete excision - possible microscopic tumour re 357 158 0.47£0.03
Macroscopic tumour residue 211 108 0.41+0.04

Resection not possible 17 11  0.37%0.12



Neuroblastoma mRNAs Predict Outcome in Children With Stage |
4 Neuroblastoma: A European HR-NBL1/SIOPEN Study

Virginie F. Viprey, Walter M. Gregory, Maria V. Corrias, Andrei Tchirkov, Katrien Swerts, Ales Vicha,
Sandre Dallorso, Penelope Brock, Roberto Luksch, Dominique Valteau-Couanet, Vassilios Papadakis,
Genevieve Laureys, Andrew D. Pearson, Ruth Ladenstein, and Susan A. Burchill
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Immunotherapy Issues




COG ANBLoo032: phase II trial design
for high risk neuroblastoma

(Yu etal, N Engl ] Med. 2010; 363(14): 1324-1334)

£
g Immunaotherspy
£
a
1625 Standard therapy
25+
& P-0.01
c |l T T ' Ll 1
[ 1 2 3 4 5 13
Years since Randomization
No. at Risk
Immunctherapy 113 69 47 29 15 9 3
Standard thevagy 113 59 32 20 10 8 1

—1., Immunotherapy
-

Standard therapy
25+
P=002
c |l L ] I L 1
0 1 2 3 4 5 &
Years since Randomization

No. at Risk
Immunotherapy 113 7 59 37 20 10 3
Standard therapy 113 7% S1 26 12 9 1

Event-free Survival (%)

No. at Risk
Irnmunctherapy
Standard therapy

100+

754

C Event-free Survival for z1-Yr-Olds with Stage 4 Disease

y Immunotherapy
50 =

& 4216 Standard therapy

P=~0.02
c Ll T‘ L) L] 1
) 1 2 3 4 5
Years since Randomization
29 56 37 22 11 7
90 16 26 19 i0 8

D Overall Survival for z1-Yr-Olds with Stage 4 Disease

Event-free Survival [3¢)

No. at Risk
Immunotherapy
Standard therapy

100+
75+
50
Standard therapy
25+
P=~0.10
c 1] T LS A 1
0 i 2 3 4 5
Years since Randomization
89 &4 49 30 16 8
20 65 45 25 12 9




Promising Therapeutic Targets in Neuroblastoma
Katherine K. Matthay, Rani E. George and Alice L. Yu
Clin Cancer Res 2012;18:2740-2753.

\

Ab mediated CDC, ADCC

Membrane
A CDC: Complement dependent cytotoxicity attack complex

W\’\/l Complement
~ activation

cC'1-9
Cascade

B ADCC: Antibody-dependent cell-mediated cytotoxicity
IL-2

Perforin
l granzyme
NK cell fas llgand V f\’l e /
Q :

GM-CSF — Ny Nec;osls

l apoptosis
Monocyte

Macrophage

Granulocytes



R4 Randomisation

ch14.18/CHO 100 ma/me/cycle, 10 day' continous Infusion Lv
13-cls retinold acid 2240 mg/m#/cycle, 14 days: 14 x 160 mg/m*/qQay po
It aldesleukin (IL-2) 30 x 10% lU/M*/cycle 10days: 10x 3 x 10%1W/m3¥/cycle $.C:

Continuous Infusion| of ch14.18/CHO with IL-2

Pre Trommant | - .o OB A 8 N4

22 ' 29 o
next
cycle

Y- - 29 ' 1 of
next
cycle

I = Aldesleukin (IL-2) 3 x 10° IU/m?*/day (days 1-§ and 9, 11, 13, 1§, and 17) s.c. always start on Mondays
I = |sotretinoin (13-cis-RA) 160 mg/ m* / day b.l.d

1 = Time points for pharmacokinetics/HACA and immune phenotype (all cycles)

4 = ADCC (10 mi heparin blood, 10 mi serum) (cycle 1 and 3) orR Y= Whole Blood Test
{3 = FC/KIR/KIR (only 1 time; cycle 1 day 1)

Current Immunotherapy

Long term infusion




R2: Event Free Survival

S
é
7))
g
g
]
20
—— CH14.18/CHO 3-years EFS (95% Cl)= 56 (49-63) p=0.578
. --- CH14.18/CHO+IL2  3-years EFS (95% Cl)= 60 (53-66)
0 1 2 3 4 5 6 7 8
years
— 200(0) 134(1) 118(5) 103(10) 83(26) 54(54) 17(91) 3(105)

- == 206(0) 146(1) 128(4) 114(10) 79(42) 44(76) 18(101) 0(118)



100

40

Owverall Survival (%)

20

0

R2 - Historical comparison

46 %

— Historical control group  3-years EFS (95% Cl)= 46 (41-50) p=<0.001

=== Immunotherapy group  3-years EFS (95% Cl)= 60 (55-64)

0

— 466(0)
-=-=- 378(0)

1 2 3 4 5 6
years
291(0) 231(1) 211(3) 195(10) 177(20) 165(31)
269(1) 237(8) 207(20) 152(69) 89(130) 32(186)

7 8

142(51)
3(214)
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Relapsed and Resistant Patients

VERITAS Protoc




VERITAS
Vern

INDUCTION |, R

HR-NBL-1.5

VERITAS
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Future Prospective

Define the best induction chemotherapy

Better utilize the ch14.18/CHO Ab. Upfront use?
Introduction of new drugs

Anti- ALK targeted therapy

Other targeted therapies anti-PD1, anti-PDL1 treatments
Early definition of Ultra High Risk patients
Biology

Minimal Residual Disease (MRD)

Imaging (MIBG)

Local treatment Surgery, RT to metastases?
Best consolidation MAT (MIBG?)
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SIOPEN Team Work
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SIOPEN Team Work

Y

Founders

Presidents and Members of the Executive Committee
Principal Investigators of the Studies

Researchers and Clinicians

Committee Heads and Members

Vienna office and Statisticians

Hospital personnel

Parents, families and children

Parents associations



Marianna V. VardinoViannis- EARTAA

'c.)logy Unit Athens Greece
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