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Neuroblastoma

Incidence

Age distribution

Outcomes

.54
4 100
Low
2
c -
o 80 Intermediate
5 g
e jo3
o &
S 3607
= =
2 2
£
z .
20 High
T T T 0 T T T T
10 15 20 0 5 6 11 12

Age at diagnosis (Years)

Moroz et al. EJC 2011

Years since enrolment

~80 cases per year total Maris et al. Lancet 2007

~40 high-risk neuroblastoma



High-risk neuroblastoma
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Of patients with HR-NBL

10-15% primary refractory disease

50-60% relapse

Significant risk of death from disease ... and long-term late effects among survivors

(Pinto et al. JCO 2015)



Neuroblastoma risk-stratification
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(Cohn et al. JCO 2009)

@ localized disease >18 months, unfavourable histology



Current treatment for high-risk neuroblastoma

induction consolidation maintenance
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Recent advances in HR-NBL therapy

Addition of immunotherapy to maintenance
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(Yu et al. NEJM 2010)



Recent advances in HR-NBL therapy

Benefit of BuMel over CEM (after rapid COJEC induction)
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(number censored)
Busulfan and melphalan 296 258 (0) 215(2) 179(4) 156 (13) 133(29) 104 (52) 78(75) 61(90) 41(109) 29 (121)

Carboplatin, etoposide, 302 237(1) 189(1) 155(2) 123(13) 98(29) 81(39) 61(57) 44(72) 33(82) 18(97)
and melphalan

Busulfanand melphalan 296  213(0) 162(2) 146 (4) 129(10) 111(24) 91(43) 68(65) 52 (79) 35(96) 23(108)
Carboplatin, etoposide, 302  181(1) 124(1) 112(2) 96(12) 76(26) 67 (26) 54(46) 39(52) 30(68) 16(82)
and melphalan

(Ladenstein et al. Lancet Oncol 2017)



Recent advances in HR-NBL therapy

Benefit of tandem HDC (thio/cyclo+CEM) over CEM (COG ANBL0532)
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Number

3-yr EFS 48.8 61.8 0=0.0082
(41.1-56.5) (53.8-69.8)

(clinicaltrials.gov)



Next COG HR-NBL trial: ANBL1531
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ANBL1531

Cycle 1: cyclo/topotecan for all

MIBG-avid without ALK aberration

MIBG-non avid

ALK aberration
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MIBG therapy
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MIBG therapy practicalities

* Protective isolation
e |V fluids

* Catheterization

* Thyroid protection
 Stem cell rescue




Anti-GD2 immunotherapy
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Relapse HR neuroblastoma
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Treatment options for relapse HR neuroblastoma

Temozolomide + irinotecan

Cyclophosphamide + topotecan

131-mIBG

ALK inhibitors

Other targeted therapy

Other early-phase trial options

Complex decisions:

* Prior therapy

* Previous toxicities

e Current symptoms

e Pattern of disease

e Patient/family preference



ANBL1221.

Day 1

Immunotherapy for relapse/refractory disease

Day 2

Day 3

Day 4
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Day 6...

GM-CSF




ANBL1221: results

Irinotecan- Irinotecan- Disease status Measurable MYCN Previous anti- Total cycles of
temozolomide- temozolomide- at baseline disease at baseline amplified GD2antibody trial therapy
temsirolimus (n=18) dinutuximab (n=17) treatment received
Complete response 0 5 (29%) Responder 1 Relapsed Yes No Yes 6
Partial response 1(6%) 4(24%) Responder 2 Relapsed Yes No Yes 17
Stable disease 10 (56%) 4 (24%) Responder 3 Relapsed Yes Yes Yes 17
Progressive disease 7 (39%) 3(18%) Responder 4 Relapsed No Yes Yes 10
Not evaluated* 0 1 (6%) Responder 5 Relapsed No No No 14
Responder 6 Refractory No No No 17
*Patient not evaluated because of refusal to receive therapy after randomisation. Responder 7 Refractory No Unknown  No 17
Table 2: Best overall response by treatment regimen Responder 8 Refractory No No No
Responder 9 Refractory No No No 8
Table 3: Characteristics of responders in the irinotecan-temozolomide-dinutuximab group

(Mody et al. Lancet Oncology 2017)



ANBL1821: next relapse
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Targeted agents: ALK

MAM domains <§ % Low-density lipoprotein domain

Transmembrane
domain

F1174 (30%)

Mutation
sites F1245 (12%)
R1275 (43%)

Kinase
domain

Carpenter & Mossé Nature Reviews Clinical Oncology 2012

ALK mutations in ~¥8% diagnostic samples
Increased rate at relapse

Agents

* Crizotinib — to be tested frontline in COG
ANBL1531

e Certitinib (LDK378) — paediatric phase |
complete

* Lorlatinib — paediatric phase | ongoing
via NANT; crosses BBB



Summary

« Tandem HDC now standard for metastatic HR disease in COG
* Role of MIBG therapy (and ALK inhibitor) being tested in next COG trial

 Temozolomide/irinotecan/dinutuximab/GM-CSF has become standard for
relapse/refractory disease in COG

* Next COG relapse trial will test addition of DFMO

* Multiple options for relapse HR disease

* Not all neuroblastoma is high-risk



