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Early Phase Clinical Trial Eligibility and Response Evaluation Disease Characteristics Required for Eligibility Criteria (Table 2)

Criteria for Refractory, Relapsed or Progressive Neuroblastoma: Based on data suggesting differences in prognosis.* 12 491 patients will be classified

A Consensus Statement from the National Cancer Institute- into distinct groups (Table 2). The Progressive Disease Group includes patients that

Clinical Trials Planning Meeting develop INRC defined PD? during any phase of treatment for newly diagnosed NB. and
those patients who develop PD or recurrence of disease after completion of therapy. The

Julie R. Park, MD', Judith G. Villablanca, MD?, Barbara Hero, MD?, Brian H. Kushner, MD*, Refractory Disease Group encompasses patients with incomplete responses of high-risk

Keith Wheatley, DPhil°, Klaus H. Beiske, MD, PhD® [Prof.], Ruth L. Ladenstein, MD’ [Prof.],
Sylvain Baruchel, MD®, Margaret E. Macy, MD®, Lucas Moreno, MD, PhD'0, Nita L. Seibel,

NB to all treatments but who never developed PD. This group is subdivided into two

Clinical and Translational Oncology (2025) 27:3421-3431
https://doi.org/10.1007/s12094-025-03853-w

RESEARCH ARTICLE SUD PLUpUSal 1TUI UIC INauUiial Canccl Iduiate (INCL) [ 15].
Refractory disease was defined as incomplete response of

) : ) . HR-NB to front-line treatment (at least 4 cycles of induction),
Management and outcome of children with high-risk neuroblastoma: without new lesions nor increase of disease burden. Progres-

insights from the Spanish Society of Pediatric Hematology sion was considered, per INRC definition [ 15], as appearance
and Oncology (SEHOP) neuroblastoma group on refractory of new lesions, or objective increase of known lesions. Subse-
and relapse/progressive disease quent events in the same patient were considered as relapses/

progressions during the study period.
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in relevant biomarkers, as described in prior consensus guidelines [14,15]. Refractory neu-

Systematic Review roblastoma was defined as the failure to achieve complete or partial response after at least

Assessment of Chemo-Immunotherapy Regimens in Patients
with Refractory or Relapsed Neuroblastoma: A Systematic
Review with Meta-Analysis of Critical Oncological Outcomes

one line of standard treatment, including chemotherapy, as outlined by previous studies
and clinical criteria [14, 1‘}] Only studles explicitly reportmg on these patient populations

342, Deniz Kizmazoglu ') and Refik Emre Cecen !

Nur Olgun 2%, Mehmet Emin Arayici *

European Journal of Cancer

LLSL\! ]_LR journal homepage: www.ejcancer.com

Review

Current treatment strategies for first relapse of high-risk neuroblastoma
relapse trials, creating a heterogeneous patient population with (1)

progressive disease during first-line induction therapy, (2) refractory
disease (up to 20 % of cases) with insufficient metastatic response to
first-line induction therapy, (3) first HRNB relapse, (4) first metastatic
relapse of initially localized disease and (5) second or subsequent HRNB

Sveva Castelli ', Franziska Schulze *-' @, Theresa M. Thole-Kliesch ', Kathy Astrahantseff @,
Giuseppe Barone b, Maja Beck-Popovic “2, Pablo Berlanga 1®, Selim Corbacioglu “,
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Jan J. Molenaar ©'©0, Gudrun Schleiermacher ", Carolma Rosswog '@, Lucas Moreno ",
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SIOPEN New Drug Development, Immunotherapy and Relapse Groups
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Outcome of children with relapsed or refractory
neuroblastoma: A meta-analysis of ITCC/SIOPEN European
phase |l clinical trials

Lucas Moreno! | Herve Rubie? | AmaliaVaro! | Marie Cecile Le Deley® |

Loredana Amoroso? | Aurelie Chevance* | Alberto Garaventa® | Marion Gambart?

Francisco Bautistal | Dominique Valteau-Couanet® | Birgit Geoerger® |

Xavier Paoletti* | AndrewD.J.Pearson’

Gilles Vassal®

Most trials include two populations of children: (i) those experiencing
relapse/progression after a complete or partial response and (ii) those

with disease that is refractory to frontline therapy (e.g., no response

[MNR], mixed response [MR], or insufficient partial response [PR] but

without relapse/progression).
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Stato di malattia Definizione usata In letteratura
Refrattario wAallzaul AyO2YLX Sdl R2L}2 GSNI | |
Induzione), senza nuove lesioni o progressione delle lesioni note A 20% del NB HR
Recidivato Ricomparsa della malattia dopo una precedente risposta al
trattamento )
Progressione Nuove lesioni 0 aumento obiettivo di lesioni gia note A 50% dei NB HR
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Outcome
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e __Relapsed- . Relapsed- _ -
censored censored ron B
L)
= % e
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1 1%
0.2 . a p.04 Y p018
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0.0 = Number at risk [censored) Number at risk (censored)
| | | I | I T T | 0 (3 12 18 24 30 36 42 0 (] 12 18 24 30 36 42
0. LI IL] 0 3000 b v 0.0 1000 F0.00 000 LD ) Y . 5 ; : ] .
PD 60(1) 3B(0) 23(3) 18(5 9(4) 5 (1 3(2) 1(1) PD 8(1) 24{0] 15(2) 10(3) (2] 3(1) 1(1
PFS manths 08 months 2 »
REF Fl1) B (0] S 11) 4 (D) 412 1 (0] 11{1} 0 REF G0 40 d(1) () 312} 1{) 11 D{ )

- PFS: 12,5 meskel refrattario vs5,7 mesinel relapsed - 0S5 71.4% vs. 28.3%
- OS mediana:27,9 me#s11,0 mesi - EFS 51.7% vs. 16.7%
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Perche ci sono NB refrattari

Constitutively

active ALK
La refrattarieta non dipende da un singolo driver, ma da un Sistema o |
adattativo in cui cellule tumorali e stroma cooperano per mantenere &
sopravvivenza, evasione immunitaria e ricrescita dopo terapia P;’:” J@ﬁ “””W—"””‘l“—*ﬂlii
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Perché e difficile trattare un NB refrattario

A Recidivati / Refrattari / PM trattati allo stesso modo
A Pochi farmaci a disposizione
A Pochi studi randomizzati / spesso solo controlli storici

A Assenza di protocolli condivisi L Trapianto J

%

‘ Aplo + immuno ‘

~ Immunoterapia J

| Humrl fannam

CAR-T ‘

'?

L Chemloterapla Medicina Nucleare }
i‘:" N
‘ Studi sperlmentall Radio-isotopi |
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Ch e i Ot e r a i a chemotherapy backbones molecularly targeted agents molecularly targeted agents
l I l p currently under investigation potential future studies

N
Topotecan + wc:lc-phc-sphamide< -+ < Bevacizumab VEGF < Perifosine Akt
Temozolomide + irinotecan < -|— i Temsirolimus mTOR < Bortezomib F'mtwegﬁﬂme
< Chi14.18 mAb =02 < Vorinostat HDAC
other chemotherapy options
< Crizotinib ALK < Gefitinib EGFR
Topotecan/vincristine/
doxorubicin (TVD) _
< MLMNBa237 Aurora Kinase ‘ < | estaurtinib (CEP-701) TrkB
Ifosfamide/carboplatin/
etoposide (ICE)
DFMO ODCA
C
< MK1775 Wee1
< BEZ235 Pl3kinasze
targeted radicisotope therapy radiosensitizers
< MKB7 76 Chk1
Y ]=Te < + i Vorinostat
y < Bls236 PLK1
II\.\_ Irinotecan/vincristine
177, r/
Lu-DOTATATE Topotecan
AN \

Morgenstern 2013
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Summary of response assessment in each study.

Study Drug Timing of response assessment Response rate (")
Ashraf 2013 [16] Topotecan/cyclophosphamide Best H3"
Bagatell 2011 [17] Temozolomide/irinotecan After 3 cycles 19
D1 Grannatale 2014 [1 8] Temozolomuide/topotecan Best 24
Garaventa 2003 [19] Topotecan/vincristine/doxorubicin Best Hd
Kushner 2010 [20] Cyclophosphamide/topotecan/vincristine Best 52
Rubie 2006 [21] Temozolomide Best 20
Simon 2007 [22 Topotecan/etoposide Best 47
Simon 2007 [23] Topotecan/cyclophosphamide/etoposide Best 6l
Mody 2017 [24] Temozolomide/irinotecan Best 6
+ temsirolimus 53

4 dinutuximab

“ Denotes that the response includes mixed response.

European Jowrnal of Cancer 111 {2019) 50—38
Available online at www.sciencedirect.com : EIC
Response to different treatments ScienceDirect

100

90
— 80 journal homepage: www.ejcBENCEr.com -
= .
70 63¥
Q
© Review
@ 50
e : : : :
S 10 A systematic review of re-induction chemotherapy for
w30 24 . ; ; ; s =iy
£ 19 children with relapsed high-risk neuroblastoma -

-1k

0 Fiona Herd °, Nermine O. Basta ", Richard J.Q. McNally ",
T TN T/T  TVD Temo T/E TflfTEm T/1/Din Deborah A. Tweddle +*
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A Murine B Chimeric Antibody C Humanized Antibody
Antibody - Dependent Cellutar Cytotoxicity Complement-Dependent Cytotoxicity (-momab) (-ximab) (-zumab)

N7 N\ N\

=y
17

Immunotoxins D Humanized E Human Antibody

Conjugates Neuroblastoma % p% &x‘“m%

7
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N e
. hyys . [ ] Murine [ ] Human | IL-2
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Radiolabeled mADs

Furman 2021
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Study APN311-202
A Phase I/II Dose Schedule Finding Study of ch14.18/CHO Continuous Infusion Combined
with Subcutaneous Aldesleukin (IL-2) in Patients with Primary Refractory or Relapsed
Neuroblastoma
Study APN311-303
Retrospective analysis of data collected during the administration of ch14.18/CHO
continuous infusion combined with subcutaneous aldesleukin (IL-2) in patients with high risk
neuroblastoma under a compassionate use program
o B ———
o = R i
- S el
08 o L' _
-1 / Analysis APN311-303 | APN311-202 | APN311-303 | APN311-202
E 07 - L= = = - — — — — | Populations N=29 N=19 N=15 N=25
% H__ - 1 B Relapsed patients Refractory patients
% “"_ B - . 1 year 44.8% 42.1% 58.2% 60.0%
3 1 _T__ EFS | 2 years 31.0% 36.8% 29.1% 55.7%
2 o S 3 years 24.1% 36.8% 29.1% 44.6%
3 " 1 year 89.7% 73.7% 92.9% 100.0%
b2 o 0s 2 years 69.0% 42.1% 69.8% 78.3%
B4 __ 3 years 54.7% 42.1% 69.8% 62.5%
o =

= Palenis wilh relapsed neurmblasiorma (Me28, Deaths=15)

Paiienis wilth refraciory neuroblasioma (N=15, Deaths=8)
Al patianis (N=53, Deafhs=23)

TVE [ EARS]
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Clinical and Translational Oncology (2025) 27:3421-3431
https://doi.org/10.1007/s12094-025-03853-w

RESEARCH ARTICLE ) 7 refrattari

Check for
updates
: L B | —
Management and outcome of children with high-risk neuroblastoma: "N e | - procaessn
insights from the Spanish Society of Pediatric Hematology a
and Oncology (SEHOP) neuroblastoma group on refractory - ™
and relapse/progressive disease 3 - £ -
g o v o
Blanca Martinez de las Heras''”©® - Pedro M Rubio-Aparicio®® - Alba Rubio-San-Simén>® - Lucas Moreno* E e % "
Paula Mazorra*® - Ricardo Lépez Almaraz’© - Mercedes Llempén L6pez®® - Julia Balaguer Guill'’ o - “ -
Vanessa Segura’® - Mar Bermudez®© - Irene Jiménez®©® - Désirée Ramal’© - Adela Canete'’ - - . -
= p.04 - ¢ p018
A , ‘
tima [months) i time (FcnthE)
10o% PRI o~ SRR R D Number at risk (censored) Number at risk (censored)
= s o 0 6 12 18 24 30 36 42 0 & 12 18 24 30 36 42
o PO 60(1) 38(0) 23(3) 18(5) 9(4 5 3(2)  1(1) PO 581 280) 152) 10(3) 52) 1) 11
. T REF 7 (1) &(0) S (1) 4 {0) 4(2) 1 (0 1(1) 0 REF 6{0) 4(0) a1 30 3(2) 1{0) 1{1 (0]
s refractory vs progressive
% “ OS 71.4% vs. 28.3%, P =0.034

i - EFS 51.7% vs. 16.7%, P = 0.034

0% 0% . p<001
p<.001 ;
o o
) 6 12 18 24 L 3] . 42 )
2 time (months) ; time (months)
Number at risk (censored) Number at risk (censored)
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
IT 310 27(0) 20(2) 1845 10(5) 4(1) 2(2} O(0 IT 280 18(0) 15(21 11(3) 74) 1(1)
NOIT 36(2) 17(0) 8(2) 4(0) 3(1) 2(0) 2(1) 1(1) NOIT 36(1) 10(0) a1 2(0) 1{0) 1(0}

f Qdza 2-GP2isi absycinveQs 48,4% vs 19,48d EFS 35,5% vs 8,3%
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Article

Dinutuximab Beta Maintenance Therapy in Patients with
High-Risk Neuroblastoma in First-Line and
Refractory/Relapsed Settings—Real-World Data

2023 Mor

Aleksandra Wieczorek %*(), Urszula Zebrowska %, Marek Ussowicz >

Bozenna Dembowska-Baginska *, Katarzyna Pawinska-Wasikowska -2

, Agnieszka Sokol 3, Marzena Stypinska 4
and Walentyna Balwierz 1,2

O

& frontiers

Dinutuximab beta combined
with chemotherapy in
patients with relapsed or
refractory neuroblastoma

Aleksandra Wieczorek e A NnNMNma Zaniewska-Tekieli =,
Karoline Ehlert®, Katarzyna Pawinska-Wasikowska =,
vvalentyna Balwierz"-'" and Holger Lode -1

Frontiers in Oncology Original Research

03 February 2023
10.3285%/fonc.2023.1082771

Relapsed n (%)

Refractory n (%)

O Completed

Total number of patients 8

9

Caersored

1-yaar 05 0,470,711

J == Refractory
Helapsed

1-year PFS: 1.0
1-year PFS: 0.67
p=027

m= Hefractory
Helapsed

1-year 05: 1.0
1-year OS: (.89
p=0.38

- O Completed 4 Censored

2 e ———— =

10 20 30 40 a0 &0 70 10 20 30 40 20 60 70
Time {months) Time {months]

O Completed & Censored
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Perdinutuximabbeta
per relapsedrefractory; |
best response rates
erano28,6c54,8%S
a 3 annb4¢86%, con
risultati migliori nel
refrattari rispetto ali
relapsed
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Irinotecan, Temozolomide, and Dinutuximah With

Disease status at enrollment

GM-CSF in Children With Refractory or Relapsed

Relapsed 22 41.5

I Refractory/PD 31 58.5

Neuroblastoma: A Report From the Children’s

100 4 100 -
Rajen Mody, MS, MD'; Alice L. Yu, MD, PhD**; Arlene Naranjo, PhD*; Fan F. Zhang, MS®; We 90 - a0 -
Barry L. Shulkin, MBA, MD’; Marguerite T. Parisi, MS, MD®; Sabah-E-Noor Servaes, MD®; Mitc gg . — gg - =1
Jacquelyn A. Hank, PhD'?; Mildred Felder, BS'"; Jennifer Birstler, MS'"; Paul M. Sondel, MD, 2 60- = — 1 = 60 okl | PR .
n . v v . Lmi— L= e ————
Julia Glade-Bender, MD'?; Howard Katzenstein, MD'*: John M. Maris, MD®: Julie R. Park, MD? oy 50 1= o 50
& 40 4 o 40 -
30 - . 30 - .
— MNonrandomly assigned only le = — MNonrandomly assigned only
20 1 _ _ Randomly assigned onl 20 + Randomly assigned onl
0] —~ andomly assigned only | 0] —- andomly assigned only |
= = = Randomly and nonrandomly assigned = = = Randomly and nonrandomly assigned
0 05 10 15 20 25 30 35 40 45 5.0 0 05 1.0 15 20 25 3.0 35 40 45 5.0 55 6.0
& frontiers | Frontiers in Oncology 2 ()22 Time Since Enrollment (years) Time Since Enrollment (years)
. . Mo. at risk: Mo. at risk:
m Monrandomly 36 24 6 0 NMonrandomly 36 30 7 0
DI n L’ItL’IXI a b bEta plus assigned only assigned only
t. l h th Randomly 17 12 8 7 3 0 Randomly 17 15 14 11 6 2 0
I‘ T I assigned only assigned only
Conven Iona C e 0 erapy Randomly and 53 36 14 7 3 0 Randomly and 53 45 21 11 6 2 0
nonrandomly assigned nonrandomly assigned

for relapsed/refractory
high-risk neuroblastoma: A
single-center experience

FIG 2. Survival by ANBL1221 cohort. (A) Progression-free survival (PFS) and (B) overall survival (0S) for patients treated in the initial (randomly assigned)
cohort, expansion (nonrandomly assigned) cohort, and combined cohort.

Recently, other European centers have reported retrospective data
from patients treated with dB and chemotherapy [12-14]. Olgun et al.
report retrospective data from 19 patients with relapsed (n= 10) or
refractory (n = 9) high-risk neuroblastoma, treated in a single institu-
tion with dB combined with various chemotherapy backbones with a
63% reported ORR. Nonetheless, it seems most patients had controlled

Nur Olgun™, Emre Cecen®, Dilek Ince*, Deniz Kizmazoglu
Birsen Baysal®, Ayse Onal*, Ozhan Ozdogan?,

Handan Guleryuz®, Riza Cetingoz®, Ayse Demiral®,
Mustafa Olguner®, Ahmet Celik®, Serra Kamer’,
Erdener Ozer®, Zekiye Altun® and Safiye Aktas®
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Irinotecan (IV, 50 mg/m? ) +
Temozolomide (PO, 100 mg/m? )
on Days 1-5)

)ays O 1 2 3

/ | i e

DINUTUXIMAB
on days 2-5 (IV 17,5mg/m2) + GM-CSF
21 days cycles
5 6 7 8

Dinutuximab beta
IV for 10 days through LTI
with 10 mg/m2 per day (on Days 1-10)
28 days cycles

5 6 / 3 9

f Irinotecan (IV, 50 mg/m’) +
Temozolomide (PO, 100 mg/m?)

Dinutuximab beta
IV for 5 days through LTI

on Days 1-5 with 10 mg/m2 per day (on Days 2-6)
1 ) 21 days cycles
Days O i | 2 3 4 5 6 7/ 8
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Article

Early Salvage Chemo-Immunotherapy with Irinotecan,
Temozolomide and Naxitamab Plus GM-CSF (HITS) for
Patients with Primary Refractory High-Risk Neuroblastoma
Provide the Best Chance for Long-Term Outcomes

Juan Pablo Muifioz, Cristina Larrosa "/, Saray Chamorro, Sara Perez-Jaume "°, Margarida Simao, O
Nazaret Sanchez-Sierra, Amalia Varo, Maite Gorostegui, Alicia Castafieda, Moira Garraus, Sandra Lopez-Miralles

and Jaume Mora *

Naxitamabe unanticorpo monoclonale
umanizzato diretto contro GDZ2approvato

dallaFood and Drug Administration (FDAgr . Srenties Ui L overallsunvval
'Impiego In associazione c@M-CShel
pazienti che abbiano ottenuto una risposta 08 o8 -
parziale o una risposta minore ai trattamenti ] s
orecedenti, oppure che presentino una ;: = | g 06 -
malattia recidivata o refrattaria stabile limitata 2 ok i = E s
all'osso o al midollo osseo. 3 ‘ 3

0.2 02 -

0.0 T T ] 0.0
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Time from treatment intiation (months) Time from treatment inittation (months)

FAD SINCRONA 10 Luglio 2026




CONTROLLO DI MALATTIA NEI NEUROBLASTOMA (NB) REFRATTARIE RECIDIVATI (RR): UNA QUESTIONE APERTA
A P A i . W e W ™~

Table 2 | Best responses overall and by disease status in 52
patients treated with naxitamab plus GM-CSF

Immunoterapia

Patient population Endpoint Patients
\ p, n (%) 95% CI, %
Overall (N=52) CR 20 (39) 25-53
PR 6 (12) 4-23
MR 5 (10) 3-21
ORR was : SD 10 (19) 10-33
58% In patients with refractory disease i 8 (15) i
. . : ! NE 3 (6 _
42% in patients with relapsed disease o
ORR CR+PR 26 (50) 36-64
Disease status
Refractory neuro- CR 12 (46) 27-67
blastoma (n=26) bR 3 (12) 530
Article https:/fd oLomg/10.1038/5414 67-025-56610 MR 3 (12) 5-30
The anti-GD2 monoclonal antibody = 2%
naxitamab plus GM-CSF for relapsed or e @ -
. . . ORR CR+PR 15 (58) 37-77
refractory high-risk neuroblastoma: a phase o — T
. blastoma (n=26) ~
2 clinical trial o 319) 230
MR 2(8) 1-25
SD 7 (27) 11-48
PD 4 (15) 4-35
Received: 19 Jlanuary 2024 Jaume Mora®' |, Godfrey C. F. Chan®?, Daniel A. Morgenstem ©4,
Loredana Amoroso™®, Karsten Nysom @7, Jarg Faber®, Arthur Wingerter®, — 2(8) _
Accoplad: X larury 2025 Melissa K. Bear®, Alba Rubio-SanSimon™, Blanca Martinez de Las Heras™, ORR CR+PR 11(42) 23-63
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Beacontrial (2013-2018) PaST-

- -

. ~ - d' - fcmozdcmi.d-c.'
emozaomice + Irinotecan
Temoz olomide IRINOTECAN — e
f RANDOMIZATION | | Temozdlomide Temozalomide
S el ¢ Bevacizumab + Innotecan +
+ Bovacizumab e | Bevacizumab
J =
Temozolomige (s -
- lo |r~nrtc.-;: ' . Temozolomid
| 2013 - 2018 otec Temozolomide + Topotecan
TOPOTECAN
Temozolomide | —<RANDOMIZATION || Temozolomide TSIy Temozolomide
+ Irinotecan « | + Bevacizumab + Topotecan +
Bevacizumab L Bevacizumab J
Temozaiome — BEACON-Neuroblastoma
« Topotecan — - lfemozolomide
Temozolomde | + Bevacizumabd
1
Te:-*»o: olomide BFVACIZUMAR femozolormde Temozolomide
‘8;0001‘-’:30!; RANDOMIZATION + Irinotecan + Irinotecan +
svacizuma ™~
: - Temozolomide _E?vaazum?;_r
A ¢ Topotecan Temozoiomide
. . : — = + Topotecan
Inclusion Criteria: | Bevacizumab_|

Highrisk neuroblastoma, 21 years
Relapsed or refractory to firdine therapy
No prior treatment with temozolomide, irinotecan, bevacizumab
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Beacontrial (2013-2018) PaST-

— BT
=T BIT
— BIT - —
o
—— BTTo
_ _ Moreno et al, JCO 2024
== ==
m m . - -
e = ©Bevacizumab, Irinotecan, or 1opotecan Added to
i . Temozolomide for Children With Relapsed and Refractory
o - - - Neuroblastoma: Results of the ITCC-SIOPEN
! R BEACON-Neuroblastoma Trial
T T T T T T T T T T T T
Lucas Moreno, MD, PhD' (3, Rebekah Weston, MSc? (5 ; Cormac Owens, MD?; Dominique Valteau-Couanet, MD*; Marion Gambart, MD* (),
0 12 24 36 48 &0 72 0 12 24 36 48 60 72 Victoria Castel, MD, PhD* (D ; C. Michel Zwaan, MD, P;\D’Q_ Karsten Nysom, MD, PhD* () ; Nicolas Gerber, MD* (3 ; Aurora Castellano, MD',
Genevieve Laureys, MD, PhD"'; Ruth Ladenstein, MD, PhD'* (3, Jochen Rossler, MD'”; Guy Makin, MD'* (3 Dermot Murphy, MD'%;
TimE Sincﬂ Handﬂm I‘.‘ssignmem {mﬂnths} T"TIE Sincﬂ HandDm ﬁssignmen‘[{mﬂnths} Bruce Morland, MD'*; Sucheta Vaidya, MD'’ (3 ; Estelle Thebaud, MD'*; Natasha van Eijkelenburg, MD, PhD’ (3 ; Deborah A. Tweddle, MD, PhD'* () ;
Giuseppe Barone, MD, PhD™ (5, Julie Tandonnet, MD*' (5); Nadege Corradini, MD™ (5); Pascal Chastagner, MD, PhD* (9,
Mo, at risk: Mo, at nisk: Catherine Paillard, MD** (5 ; Francisco J. Bautista, MD, PhD’ (5, Soledad Gallego Melcon, MD, PhD' (3); Bram De Wilde, MD, PhD'' (),
Lynley Marshall, PhD, MB, BCH'”"; Juliet Gray, MD, PhD**; Susan A. Burchill, PhD** (3 ; Gudrun Schieiermacher, MD, PhD*’ (B;
T 36 (230 13 (3} 8 (1) i} (1) 2] (0 i | o) 1 T s (181 20 (7} 12 (1} 8 (1} 7 (0} 2] (0} 1 Louis Chesler, MD, PhD'": Andrew Peet, MD, PhD' @ : Martin O. Leach, PhD"’: Kieran McHugh, MD™: Roisin Hayes, MD* Neil Jerome, PhD"’ @
BT 34 (7%) 8 (d] B (3 3 )] 2 o . o) 0 BT 34 {122 21 {100 11 (&) 3] i1} 3 i1} 2 o) 0 Hubert Caron, MD, PhD™; Jennifer Laidler, BSc™, Nicola Fenwick, BSc”; Grace Holt, MsC®; Veronica Moroz, MsC’; Pamela Keamns, MD, PhD* (D).
Simon Gates, PhD*; Andrew D.J. Pearson, MD'' (3 ; and Keith Wheatley, DPhil*; on behalf of Innovative Therapies for Children with Cancer (ITCC) and
IT a0 (18 1n (4} 7 (1) B (1) 4 (0 1 o) 0 IT a0 {111 18 (6 12 (2} 8 (2} 7 (0} 3 (0} 1 European Association for Neuroblastoma Research (SIOPEN)
BIT 30 (o 20 is) 15 (5 10 D) B (0 7 (1) 0 BIT 30 (7} 23 (1} 22 2} 14 3} 8 (0} B (1} 1
TTo 14 (8] i} (2} 4 (0 4 (2 0 (0 0 {0l 0 TTo 14 (6 B (3} 2] ok 2] (1} 0 (0} 0 (0} 0
BTTo 1 B8 8 @3 5 M 3 @ o0 @ o @ o0 BTTo 1 @B 10 4 6 ioh 4 2y 0 (1] I (1] I

TEMIRI/TOTEM > temozolomide
TEMIRI = TOTEM

TOTEM + Bevacizumab = TOTEM
TEMIRI + Bevacizumab > TEMIEIMIRI + Bevacizumab (BIT) = BEACON winner «
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Rationale for BEACON Immuno (anti-GD2)

amendment in 2019 T e e
» | Emerging evidence of benefit of chemo-

Immunotherapy
«  ANBL1221; Tem-Iri-Dinutuximab-GM-CSF. n= 34

randomised (17 with chemo-antibody) plus
expansion cohort n=36. (Mody, Lancet Oncol 2017,

JCO 2020)
. St Jude: Hu14.18K322A-GM-CSF-IL2 + chemo %
(Topo-cyclo, Tem-Iri and ICE). n=13. (Federico, CCR = B
2017) o %
» HITS protocol: HU3F8 + irinotecan, temozolomide, ?27 ~ - Randomiy swmodonty
and GM-CSF. n=46 (Mora, ASCO 2019) T

Time Since Enrollment (years)

Mody JCO 2020
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Beacon-immuno (2019-2021)

Temozolomide®

l_Tl:rn'll:l-z-I:lI:rni-:;i:r_I.
) . s Dinutuximab BEACON-Neuroblastoma

Temozolomide beta
DINUTUXIMAR
BETA Temozaolomide Temozolomide
‘ RANDOMIZATION | * Topotecan + Topotecan +

Temoz clomide
+ Crimuk ucimakb
bata®

2019 - 2021

Progression Free Survival

Temoz olomide Dinutuximab

+ Topoltecan .
oL e - beta A = —
Temoz oloimride SIS
+ Topotecan » v
Crirul ecimal 3
Deta g, 6 "t it
eee e [ —
5 44
3
Complete response 2 (9.1%) 5 (11.6%) g
Partial response 2 (9.1%) 10 (23.3%) o
' 0 0 i , 3 : , . _ | Gray et al,
Stable disease 12 (54.5%) 16 (37.2%) : S W I % | Aseo 2000
Progressive disease 6 (27.3%) 10 (23.2%) Nmpwcatdsx
Withdrawn early 0 2 (4.6%) ® 4P NENDOISGHNO 6O 2
because of toxicity 1 year PFS 27% (no dB) and 57% (+dB)
Overall response rate 4 (18.2%) 15 (34.8%) : N
(PR + CR) Unadjusted HR 0.56 (p=0.09) N I ‘_)/:
Adjusted HR (topo/strat. factors) 0.63 p=0.19 \f J y 9'7

7 4

Chemiotherapy + dinutuximab beta (dblT) = BEACK@Ihuno winner
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Beacon 2

TIER 1

Relapsed 15t analysis, 2 analysis,
Neuroblastoma n=40 per arm n=75 per arm

TIER 2

Neuroblastoma

BEACON 2 Subsequent
relapse or
A Multi-Arm, Multi-Stage Platform Trial For Relapsed ineligible to 1+ analysis, Arm B - BIT
Neuroblastoma randomisation n=10 per am

Arm C - dbBIT
g UNIVERSITYOF

=y BIRMINGHAM

RESEARCH | CANCER RESEARCH UK

':_-r% CANCER | BIRMINGHAM
Wby UK CLINICAL TRIALS UNIT

Pl: Lucas Moreno, Juliet Gray

Tier 1
GE cblT: TEMIRI + dinutuximab beta = BEA@@NHUNe winner
M BIT: TEMIRI + Bevacizumab = BEACON trial winner
e TIER 2
FI L .
PD new combinations to be tested (second relapse/progression)
Roma
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SIOPEN NBL-HR 02

NEUROBLASTOMA
RESEARCH NETWORK

INDUCTION CONSOLIDATION RADIOTHERAPY NMAINTENANCE

: Local
PR > 509 Residue
and SIOPEN
<3

Lsunesmd

Dinutuximab
beta

+ RA

PR< 509 or
SIOPEN > 3
No Residue
SURGERY

Rapid COJEC 4 TEMIRI- | - “'

Dinutuximab {r HD
Thiotepa

Beta

RTx 21,6 Gy
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Temozolomide

100 mg/m?¥/day

Irinotecan
50 mg/m%¥day

Dinituximab beta

10 mg/m“/day

¥ _

If INsufficient metastatic response after induction

ALALAL

B e B

CHEMO-IMMUNOTHERAPYARM

D21 D22 D23 D24 D25
H-1

D21 D22 D23 D24 D25
H-1

A s A

D21 D27

e I
» - “x - »

3
i e, L g

D42 D43 D44 D45 D4as

TandemHDC

H-1

H-1 H-1
D42 D48 D63 D69

N: 93 patientsAll patients will receive the 4 TEMIRI + dinutuximab et@tandem HDC, unless
progression. Metastatic response rate (mMRR) after Cycle 4 as primary endpoint
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Good
response DIN + DIN +
- | T/C . Surgery .
Poor
responsg
Good
response Thlo/Cy CEM DIN + DIN +
FHe- l <

Poor
response

- =irino/tem/dinutuximab as in ANBL1221
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~ Radioisotopi

VOLUME 25 - NUMBER 9 - MARCH 20 2007

J

- revisione sistematicalella letteratura sul ruolo dellgerapia
con 131imIBGnel trattamento delneuroblastoma recidivato o
refrattario (R/R)

S _ S Phase II Study on the Effect of Disease Sites, Age, and Prior
- le percentuali di risposta sono risultate molto variabili (cBca Therapy on Response to lodine-131-Metaiodobenzylguanidine
66%negli studi iniziali iImonoterapig Therapy in Refractory Neuroblastoma
- Il principale effetto collaterale e lmielosoppressione Jonet Veateh, Robert Colby. Pabic Brophy: Ledie . Keeunn. Randoll A Fwle, and John M. Mfari
- 131kmIBGriduce il carico tumoralg"bridgingtherapy"), verso | -~ -
anticorpil anttGD2, trapianto aploidentico, chemioterapia ad 0 N
. _ 0.9-
alte dosi, CAH. Patients 0.8-Ji\ -
Characteristics of the 164 eligible patients are shown in Table 1. T 3;\ .
S - Twenty-six patients had either refractory disease or progression dur- ;;; o \ N .
. | . Gcdlogy ing induction before any myeloablative therapy. The remainder had 0 e e
Critical Reviews in Oncology / Hematology relapsed disease, either with (N = 128) or without (N = 10) prior to T o '
T AT . . tranenlantatinon Mnct natiente (n = 148) had ctem cell nradnet and 0 12 24 36 48 60 72 84 96
- ' ' - Months
| L)
1311 mIBG therapy in relapsed/refractory neuroblastoma: A weapon from el
the future past Conclusion
The high response rate and low nonhematologic toxicity with '*'|-MIBG suggest incorporation of
Francesco Fabozzi ™', Maria Felicia Villani ™', Francesca Del Bufalo“, Claudio Altini °, this agent into initial multimodal therapy of neuroblastoma.

Vittorio Cannata °, Ciucci Davide ©, Milena Pizzoferro °, Margherita Drago °,
Federica D’Antonio?, Elizabeth Katherine Anna Triumbari”, Angela Di Giannatale*,
Sabina Vennarini d, Angela Mastronuzzi °, Maria Antonietta De Ioris ™ o1

Maria Carmen Garganese b,1
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GOOD SCIENCE ESMU
BETTER MEDICINE

Iy
BEST PRACTICE EE%EHEEF?EDPHMHL

ORIGINAL ARTICLE

131

A ORR 48%

SIOPEN (mediano) score da10 a6

Il 65% del pazienti ha poi potuto ricevere una terapia
con cellule CAR dirette contro GD2

50% e stato sottoposto a chemioterapia ad alte dosi
con busulfano e melphalan.

3yOS 55% (IC 95%: 33%0)

3YEFSV 42% (1C 95%: X39%0)

I-mIBG therapy in relapsed/refractory neuroblastoma: an old bridge to
the future

M. A. De loris'*, M. F. Villani’, F. Fabozzi', F. Del Bufalo', C. Altini’, M. G. Cefalo?, V. Cannata®*, G. Del Baldo?’,
M. Pizzoferro?, I. Alessi’, F. Lanzaro®, C. Davide®, P. Toma®, M. L. D’Andrea’, A. Di Giannatale’, A. Serra®, A. Mastronuzzi’,
M. C. Garganese’ & F. Locatelli*’®

oTo Do I Ix

'paediatric Haematology and Oncology, Cell and Gene Therapy, Bambino Gesu Children’s Hospital, IRCCS, Rome; “Nuclear Medicine Unit, Bambino Gesu Children’s
Hospital, IRCCS, Rome; *Medical Physics Unit, Bambino Gesu Children’s Hospital, IRCCS, Rome; qﬁadinlng'-,r, Bambino Gesu Children’s Hosnital IRCCS Rome:
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*Department of Woman, Child and General and Specialized Surgery, University of Campania ‘Luigi Vanvitelli’, Naples; ®Departn
Catholic University of the Sacred Heart, Rome, Italy A 10- B 109 1.
@ Available online 4 April 2025 08 —
Table 1. Patient characteristics
) T 1 0 T T
Patients, n 26
. w
Median age, years (range) 5.9 (2.5-17.2) 3 T -
Sex ratio (male/female) 14/12 oad I
Disease status at mIBG treatment, n (%) S
- Refractory 1T 1 1 N s (I, S—
o PD 2 (8) 0.2 - 024
o SD 7 (27)
o MR 0
o PR 1 (4) 00 0.0 7
I | | I | | | | | | [ I | I
- Relapsed 16 (62) 0 1 2 3 4 : 6 0 1 2 3 4 : 8
o PD 51(19
(19) Number at risk Follow-up (years) Number at risk Faollow-up (years)
o SD 5 (19) 26 18 16 9 2 4 1 26 16 11 6 4 4 1
o MR 1 (4) . . : : :
Figure 1. Kaplan—Meier curves for 3-year OS (A) and 5-year EFS (B). Dashed lines enclose the 95% confidence interval.
o PR 4 (15) EFS, event-free survival; OS, overall survival.
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European Journal of Mudclear Medicine and Molecular Imaging (2019) 46:1567-1575 70 Deads Alive without
https://doi.org/10.1007/s00259-019-04291-x &1 (3% disease
ORIGINAL ARTICLE ' 60
™ 5
i H S\si Check for 50 I
Dosimetry-based high-activity therap updates
with '?*'I-metaiodobenzylguanidine ('*'I-mIBG) and topotecan

for the treatment of high-risk refractory neuroblastoma

Months

Jose Genolla® - Trinidad Rodriguez' - Pablo Minguez? - Ricardo Lopez-Almaraz> - Veronica Llorens ' - Aizpea Echebarria®

42
40
30
50 23
20 I
- 15
| 0 I
4
I I | 1 | I I | 1 I
; I

URITAFLRRERERRARRRRRIN &

Topotecan Topoacan
' T I 2R A Response PO PR SD SD PR PR CR PR PR* CR
Day 1 =) 15 19 25-29 Patients
aaca
enc |
Measurament of whole-body iﬁ- Measuramant of whole-body
absorbed dosa (Gy) " 400 - \ absorbed dose (Gy)
T:l:.::: I'.I ;""'r--__ . Recoived: 3 May 2023 1 Revised: 5 July 2023 l Accepted: 21 July 2023
N | o ; 1 :4:- ~ . DO 10.1002/pbc 30615 g?a;jc;gtgc ;";;—; : ?Emp h O
Calculate activity o administer in RESEARCH ARTICLE o e, maste.  WILEY
sacond fraction |
- i Stem cell - . s
miBG ImiBG I Phase Il study of 131|-metaiodobenzylguanidine with 5 days of
444 MBq Ky S topotecan for refractory or relapsed neuroblastoma: Results of
the French study MIITOP

Francois Sevrin’ | Héléne Kolesnikov-Gauthier? | Olivier Cougnenc’ |

Emilie Bogart® | Gudrun Schleiermacher” | Frederic Courbon® | Marion Gambart’ |
Anne-Laure Giraudet® | Nadeége Corradini” | Jean-NoélBadel® | Erwann Rault'® |
Aurore Oudoux® | Marie Cécile Le Deley® | Dominique Valteau-Couanet®® |

Anne-Sophie Defachelles’
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Randomized Phase Il Trial of MIBG Versus

M I B G y Vl ncri Stl ne y an d I rin Ote can Ve rsus M I B G TABLE 1. Baseline Characteristics of 105 Eligible and Evaluable Patients in Total and According to Randomized Arm

Median age at study enfry (range), years 6.5 (1.8-28.1) 8.3 (1.8-262) 6&67(18-281) 59(18-218)
Refractory Nel_lrnblastnma : A Report From Sex, female, No. (%) 50 (48] 18 (50) 17 (49) 15 (44)
NANT Consortium MYCN status, No. (%)
Steven G. DuBois, MD'; M. Meaghan Granger, MD?; Susan Groshen, PhD?*; Denice Tsao-Wei, MS?*; Lingyun Ji, PhD?3; _ﬁlmp"ﬁm 16 [15] 2 {E:l A [1?3 7 [21]
Anasheh Shamirian, BA®; Scarlett Czarnecki, BSMN%; Fariba Goodarzian, MD%; Rachel Berkovich, MD®; Hiroyuki Shimada, MD7;
udi . Villablanca, D4 Kieu . Vo, 2. Mavin Pinto, Z: Yae . Mosse, 1o n M. Maris, 1o 15
'J.S-u:::;:n‘z S-vh::sit:elrrnan, ':"31; ;us.a':‘ln?_.-rc:hn*MMDD”'.-:IHEIIerC.th:::s.Dmit:* I':I:"::lﬂ-rian Egiss*J:qD‘::lE'r:gmy ':.D“l"anik, MDD, Nl'_'ll'lﬂl'ﬂl:ﬂlfl-ﬂd 73 [?U] 23 {El:l 24 [E'El:l 2l [EE]

Clare J. Twist, MD'®; Meredith S. Irwin, MD'®; Daphne A. Haas-Kogan, MD'"; Julie R. Park, MD®; Araz Marachelian, MD*; and Unknown of not dane 16 (15) 4 {11) 6(17) 6 (18]
Katherine K. Matthay, MD*®

Disease status, Mo. (%)

J Clin Oncol 39:3506-3514. © 2021 by American Society of Clinical Oncology wro— 58 (65) 21 (58] 73 (66) 24 (71)

Refractory 29 (2B) 11 (31) 10 (29) 8 (24)
Persistent 8 (B) 4 (11) 2 (B) 2 (B)

TABLE 2. Overall Response to One Course of Therapy According to

Baseline soft tissue target lesion(s) present, No. (%) &l (58] 22 (bl) 22 (B63) 17 (50}

Randomized Arm
Marrow involved at baseline, Mo. (%) 47 (45) 16 (44) 17 (49) 14 (41)
- “No
CR Response Rate, : High-dose chematherapy with stem-cell rescue in the past 6 months, No. (%) 15 (14) 4 (11) 3 (14 6 (18]
Arm CR MRD PR MR 5D PD (%a) Previous anti-GD2 therapy, Mo. (%) 63 (60 22 (B1) 23 (66) 18 (33)
MIBG alone A A | 1 3 E 17 © - |:14] Previous MIBG, No. (%) 9 (9) 3 (B) 3 (9) 3 (9)
|:|.-| . 3E|:| Previous irnotecan, No. (9%) 65 (62) 27 (75) 22 (63) 16 (47)
VRC Previous vorinostat, No. (%) 77} 1 (3] 3 (9} 3 (9)
+ Arm B 0 0 5 5 17 B 5 (14)
Irinotecan (n = 35)
. Armn C 2 0 9 4 10 95 11 (32)
Vorinostat
(n = 34)

CONCLUSION Vorinostat and MIBG is likely the arm with the highest true response rate, with manageable toxicity .
Vvincristineg and innotecan do not appear to improve the response rate to MIBG and are associated with increased

toxicity.
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MINIVAN; Trial design
min IVAN e Non-myeloablative dose *'-mIBG (2 Gy) — fixed

e 3 mg/Kg Nivolumab (anti-PD-1) every 2 weeks - fixed

Initial toxicity and r n from MINIVAN
tal toxicity a d eSponse data fro  a e Dose escalation of dinutuximab beta (Rolling 6 design):

Phase 1 trial of 13_-1 mIBG Nivolumab and — Cohort 1: No dinutuximab beta (3-6 patients)
DinutuximabBeta In relapsed/refractory — Cohort 2: 50% *LTI dose of dinutuximab beta (50mg/m? over 10 days) (3-6 patients)
neuroblastoma — Cohort 3: 100% LTI dose of dinutuximab beta (100 mg/m? over 10 days) (initial 18 patients,
extended to 30 patients)
A Studio di escalation della dose con disegno Rolling 6
A sono stati arruolati 43 pazienti tra luglio 2018 e ottobre 2024 (7 nella e 4sites
Coorte 1, 6 nella Coorte 2 e 30 nella Coorte 3). —  Southampton, UCLH (UK) . .
A La tossicita osservata nelle Coorti 1 e 2 & risultata accettabile. _ Madison (US) Long Term Infusion schedule

A Nella Coorte 3, su 30 pazienti, 4 hanno interrotto il trattamento per
tossicita (3 epatotossicita, 1 infezione), 6 per progressione di malattia €
5 sono tuttora in trattamento. lA )

Greifswald (Germany)
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’ A biomarker enriched phase I/Il clinical trial of 13'I-mIBG therapy in combination with talazoparib
I NT for children with relapsed/refractory neuroblastoma |

| mIBG the uroblasto
| com )ned vith dl 0P8 lh

Group A: Genetic alterations in
HRR/DSB genes Talazoparib X x ox x x x (x) (x) (x) (x) (x) (x) (x) (x)
Group B: Absence of genetic alterations B1-mIBG X
| in HRR/DSB genes PBSC rescue X
21 patients per group

 *ATRX, ATM, ATR, BARD1, BRCA1, BRCA2, BRIP1, CHEK2, PALB2, PTEN, RAD50, RAD51B, RAD51C, RAD51D

o Fase I/ll dedicata a bambini e giovani adulti con NB R/R.

o0 Obilettivo: valutare efficacia e sicurezza ddlE FMIBGtherapy combinata cortalazoparib (PARP inhibitor)

o |l talazoparib blocca la riparazione del DNA nelle cellule tumorali, rendendole molto piu vulnerabili ai danni causati
dalla radioterapia mirata con MIBG.

o | ricercatori mirano a identificare se specifiche mutazioni genetiche (come nel gene BARD1) indichino quali pazienti
rispondono meglio a questo approccio combinato.
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SIOPEN R NET
3 % ¥
VERITAS INDUCTION /’INTENSIFIED CONSOLIDATION \ | LOCAL
| TREATMENT
A randomised trial of two treatment strategies for metastatic f SIOPEN centres \
neuroblastoma responding poorly to induction chemotherapy: - ’E?/[g[slhty ; Pa“Im & SIOPEN N\ . w, 3
- Ranaomisation . . Tolanspo tation validated centres Trc:n:e? giﬁ:o’n SIOPEN
- Call to the appropriate experienced centers #+==ss=sp { / centres
&Set up the defined therapy y \ /

INDUCTION ¥}

HR-NBL
SIOPEN

TRIAL
——— |
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Radioisotopi Nuovi

mIBG o o [*GalGa-DOTATATE #@, I/"#1/1*4-3F8 2. /***|-Omburtamab § % RADIOISOTOPES AND €8, MRT DRUG SYNERGY "&.-..,J_/%
‘ v - 7 : o,

194 \ e A stabl d secu ly chain | fod ' As. VC".*._O
[*4]mIBG ['"7LujLu-DOTATATE 'Cu-ch14,18/CHO stable and secure supply chain is neede B TIMING “, %,
[""FImFBG i3 @ . CO""”NATION %8, Cp

2 LU=/ -GD2-SADA » To ove. S Of TARGET identify the optimal time point in treatmeant A
JIMABG ":" NG Wi ; ,_I,NG,VECTORS e \(l . schedulas for MRT 1o have the best outcomes %
,$\' E
""‘A CARE PRACTIC
o' & DARD OF
oV NGE STAN S o
NET _ I,ﬁ SSTR2 GD2 ¢ B7-H3 * DOSIMETRY N CHANGE STARD et sresu
sood Bl leoceovesoosse DEOVIVBBYEIDOC DOORPBHDOHTDED GFOENEG DG Correlate tumor dose with outcome c,‘o"'\._*\-:\“" S
| Porsonalie ior dessproacrpltion. 990 NORMAL TISSUE AND ORGAN TOLERANCE «©
‘ "5\"\ Must ba delined baetter for MRT €‘A\<‘ '
SO 1900000000000 0000000000000 000800000000000000 000000000 'N"ERN:T'%NALtRE‘“ARCH RADq PHAR Q‘(\"“ ‘
B ore clinical trials |, 7
Neuroblastoma Cell o « DATA Oevaton eyt ACEUTIG. 2 PV
uT OBt e
. . P, % oR O ' ?ROMS ,
Radionuciides " Clinical Studies REALN . olact oty 474
~g -~ . : /o ! 10 o
o IMMUNOTHERAPY AND MRT
® |m3\]'ng ‘p[T) *,’ pfecnnical StUdies PRECL'N'CAL WORK Datarmune tha bast MHT dose to achieve synargy and banaii
Addfﬁ_,x Rt Ezy AND CLI~'CAL TR without compromising the immune system NEW TARGETS
. I GENTS FOR
\ etween these endeavours ALS NOVEL THEMG':O(‘S‘HAC :10 oreciinical research
Déncovery scianca

THERANOSTICS FOR NEUROBLASTOMA Gawne et al. 2025
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(J Pediarr Hematol Oneod 2006:38: 57-96)

RalelSOtOpl NUOVI Initial Experience With Gallium-68 DOTA-Octreotate PET/

CT and Peptide Receptor Radionuclide Therapy for Pediatric
Patients With Refractory Metastatic Neuroblastoma

Eurcpean Joumal of Muclear Medicine and Molecular Imaging
https:/doiorg/10.1007/500259-020-04741 -%

ORIGINAL ARTICLE m
Grace Kong, MBBS (Hons), FRACP, FAANMS*
Cpdaies. Michael S. Hofman, MBBS (Hons), FRACP, FAANMS*{
William K. Murray, MBBS, FRCPA, FRCPaih, ]
Sharyn Wilson, BAppSe, MHIthSe, I

A phase lla trial of molecular radiotherapy with 177-lutetium
DOTATATE in children with primary refractory or relapsed high-risk

neuroblastoma . o
Pawl Wood MBBS, BPharm, MSc, FRACP.§||*
Jennifer E. Gains' - Veronica Moroz” - Matthew D. Aldridge ' - Simon Wan? - Keith Wheatley” - Jennifer Laidler® . Peter Downie, MBBS, FRACP §'# Leanne Super, MBBS, FRACP §#
- 1 =3 1

Connie Peet - Jamshed B. Bomanji~ - Mark N. Gaze Annetie HEJ'HE.,’, BAP{J"SL'. PhiD*
HICTTIAUOIAL INCUTODLAS LU IRESPOTNSE W I \PLHHENY OULCOIIE ), PIOEIESSHION-ITCE SUMVIVAL (rrs ), did OVErdl SUrvivdl (vro ). ; \ *
Results The trial recruited 21 patients: eight received the planned four courses. There was dose-limiting haematologic toxicity in Peter Eu, BSc ( Pharmacy ), MSc ( Radiopharmacy ),
one case, but no other significant haematologic or renal toxicities. None of 14 evaluable patients had an objective response at and Rodney J. Hicks, MBBS (Hons), MDD, FRAC P*||**

| month after completion of treatment (Wilson 90% C1 0.0, 0.16; and 95% Cl is 0.0, 0.22). The trial did not therefore proceed to the
second stage. The median PFS was 2.96 months (95% C1 1.71, 7.66), and the median OS was 13.0 months (95% C1 2.99, 21.52).
Conclusion In the absence ofany objective responses, the use of LuDO as a single agent at the dose schedule used in this study 1s
not recommended for the treatment of neuroblastoma. There are several reasons why this treatment schedule may not have
resulted in objective responses, and as other studies do show benefit, the treatment should not be regarded as being of no value.
Further trials designed to overcome this schedule’s limitations are required.

PFS mediana 2.96 m&sDS mediana 13 mesi; Theranostics 2024, Vol. 14, Issue 3 1212
K : :ﬁ..l\'l\SPP‘\‘I_‘ '('j' P

‘IV§ INTERNATIONAL PUBLISHER 7',er““°st‘ cs

A Phase Il Trial of a Personalized, 2024; 14(3): 1212-1223. doi: 10.7150/ thno.92481

Research Paper

Dose-Intense Administration
Schedule of 177 Lutetium-DOTATATE A novel approach to guide GD2-targeted therapy in

in Children With Primary Refractory pediatric tumors by PET and [**Cu]Cu-NOTA-
et g e WORK IN ch14.18/CHO

Neuroblastoma-LuDO-N & frentiers

Fredrik Sundauist'. Kioopatra G el rmlcm B o Jarvis? U Brok PROGRESS Nils Florian Trautwein!2, Johannes Schwenck!23, Christian Seitz34, Ferdinand Seith5, Eduardo Calderén!,
FECITH SUNOQUIEST ", AledDalra s0rgan . KIFSTan Crunsvig Janis -, Jasper or ; - ) . . . ot s

Minna Ko Smﬁmnai Solona Raston®, Mex vesr Noosed ” Par g,},b Gck®. Jo achim Nilseon®. Sebastian von Beschwitz!, Stephan Singeré, Gerald Reischl>?, Rupert Handgretinger?, Jiirgen Schifer®, Peter
Arthur Braat®, Mikael Sundin ", Sandra Wessman "', Nikolas Herold *?, Lars Hjorth *, Lang4, Bernd J. Pichler237, Johannes H. Schulte4, Christian la Fougere!37- and Helmut Dittmann!

Per Kogner', Dan Granberg ", Mark Gaze " and Jakob Stenman "'
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Medicina di Precisione
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Table 2. FDA-approved drugs that are used in the treatment of relapsed high-risk neuroblastoma.
Molecular Target Drug Year Approved
Crizotinib 2011
Lorlatinib 2018
ALK
Alectinib 2015
Ceritinib 2019
TRE/ROS1 /ALK Entrectinib 2019
MNaxitimab 2020
GD2 Dinutuximab 2015
Dinutuximab beta * 2017
Selumetinib 2020
RAS-MAPEK
Binimetinib 2018
Sirolimus 1999
mTOR - -
Temsirolimus 2007
Palbociclib 2015
CDE4/6 Abemaciclib 2017
Ribociclib 2017
* European Medical Association approval.
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Molecular Target
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Samotolisib MNOCTO3213678
Sirolimus MNOCTO2574728
mTOR —
Temsirolimus MNOCTO2389305
ABI-009 NCT02975882
Palbociclib NCTO3T09680
CDK4/6 Abemaciclib NCTD4238819, NCTO2644460
Eibociclib MNOCT05429502




