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How we came to the nimotuzumab-vinorelbine study
through other experiences

J Neuwrconcol (2008) §7:355-361
DO 1010071 1060-008-9525-5

!
(CLINICALPATIENTSTUDY ]

Dittuse pontine gliomas in children: changing strategies, changing
results? A mono-institutional 20-year experience

Cum. Survival

Maura Massimino - Filippo * Veronica Bi i - Fabio Si tti - +2
IDaria Riva - Giovanna Trecate - Sergio Giombini - Geraldina Poggi -
Emilia Pecori - Emanuele Pignoli - Michela Casanova - Andrea Ferrari - o
Cristina Meazza - Roberto Luksch - Monica Terenziani - Graziella Cefalo - .
Marta Podda - Daniela Polastri - Carlo A, Clerici - Franca Fossati-Bellani -
Lorenza Gandola

Vinorelbine, Used together radiation in our previous series (2002-2006) of 12
children with DIPG, it resulted in a median PFS of 6 months and median OS of
10 months with one survivor over 10 years
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Diffuse Intrinsic Brainstemn Tumor in an Infant:
A Case of Therapeutic Efficacy With Vinorelbine

Andrea Maria Cappellano, MD.* Eric Bouffer,t Sergio Cavalheiro, MD,}
Maria T. Seixas,§ and Nasjla Saba da Silva, MD*

| Pediatr Hematol Oncol » Volume 33, Number 2, March 2011

J Neurooncol (2006) 80:195-201
DOI 10.1007/s11060-006-9176-3

A case of relapsing glioblastoma multiforme responding
to vinorelbine

V. Biassoni + M. Casanova + F. Spreafico +
L. Gandola - M. Massimino
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Why nimotuzumab

. Among the few studies providing biological information on DIPG,
Gilbertson’s group demonstrated a significant increase in EGFR

expression (Gilberston R 2003)

3620 Yol 9, 3620-3624 September 1, 2003 Clmical Cancer Pesearch

ERBBI Is Amplified and Overexpressed in High-grade Diffusely
Infiltrative Pediatric Brain Stem Glioma®

Richard J. Gilberison,” T. Ashley THIl,

Roherto Hernan, Mehmet Kocak, Russell Geyer,
Jim Olson, Amar Gajjar. Lisa Rush,

Ronald L. Hamilton, Svdnev D. Finkelstein, and
Ian F. Pollack
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Drugable targets in DIPG.

Possible TARGETED drugs
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Target Expression/amplification % of samples Targeted by drugs®

EGFR Protein expression 27-50% Erlotinib, gefitinib, nimotuzumab, cetuximab, vandetanib (also VEGFR)
Amplification 0%

PDGFR Protein expression 63-100% Imatinib, dasatinib
Amplification 36%

VEGF(R) NA NA Vandetanib (also EGFR), bevacizumab

MTOR Protein expression 100% Everolimus, sirolimus
Amplification NA

PARP Expression 36% ABT-888 (study ongoing)
Amplification 27%

MGMT Protein expression 0% 06-benzylguanine

RAS NA NA Lonofamib, tipifarnib

avp3 and avfp5 NA NA Cilengitide (EMD121974)

IL-13 NA NA IL13-PE38QQR

NA = not analyzed, EGFR = epidermal growth factor receptor, VEGF(R) = vascular endothelial growth factor (receptor), PDGFR = platelet-derived growth factor receptor,
MTOR = mammilian target of rapamycin, PARP = poly (ADP-ribose) poly merase, MGMT = methylguanine methyltransferase, RAS = RAt Sarcoma, PE = pseudomonas exotoxin.
* The enumeration of drugs is not exhaustive.

Other:

EGFRvIII expression in 6 of 11 DIPG cases . J Neurooncol. 2012 July ; 108(3): 395-402
EGFR as target of DIPG/DMG in one arm of BIOMEDE trial (erlotinib)
EGFR overexpression in 38/118 cases (32%). Neuro Oncol. 2018 Jun; 20(Suppl 2): i52-i53
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A phase Il study of gefitinib and irradiation
in children with newly diagnosed brainstem
gliomas: A report from the Pediatric

Brain Tumor Consortium

lan F. Pollack, Clinton F. Stewart, Mehmet Kocak, Tina Young Poussaint,

Alberto Broniscer, Anu Banerjee, James G. Douglas, Larry E. Kun, James M. Boyett,

Newro-Oncelogy 13(3):298-306, 2011.
doi:10.1093 /nevonc/noq202

Phase Il trial of tipifarnib and radiation in
children with newly diagnosed diffuse
intrinsic pontine gliomas

Daphne A, Haas-Kogan, Anuradha Banerjee, Tina Young Poussaint, Mehmet Kocak,
Michael D, Prados, J. Russell Geyer, Maryam Fouladi, Alberto Broniscer, Jane
E. Minturn, lan F. Pollack, Roger J. Packer, James M. Boyett, and Larry E. Kun

Intraarterial delivery of bevacizumab and cetuximab
utilizing blood-brain barrier disruption in children with
high-grade glioma and diffuse intrinsic pontine glioma:
results of a phase I trial

Heather J. McCrea, MD, PhD,' Jana Ivanidze, MD, PhD,? Ashley O’Connor,® Eliza H. Hersh, MD,?
John A. Boockvar, MD,* Y. Pierre Gabin, MD,* Jared Knopman, MD,’ and
Jeffrey P. Greenfield, MD, PhD’

Settembre 2025

EGFR TKi

Neuro-Oncol B
d0110.1093/nemonc/noq1d1 NEURD-ONCOLOGY

Innovative Therapies for Children with Cancer
pediatric phase | study of erlotinib in brainstem
glioma and relapsing/refractory brain tumors

Birgit Geoerger, Darren Hargrave, Fabienne Thomas, Anna Ndiaye, Didier Frappaz,
Felipe Andreiuolo, Pascale Varlet, Isabelle Aerts, Riccardo Riccardi, Timothy Jaspan,
Etienne Chatelut, Marie-Cecile Le Deley, Xavier Paoletti, Christian Saint-Rose,
Pierre Leblond, Bruce Morland, Jean-Claude Gentet, Valérie Méresse, Gilles Vassal,
on behalf of the ITCC (Innovative Therapies for Children with Cancer) European
Consortium

ORIGINAL REPORT

JOURNAL OF CLINICAL ONCOLOGY

Phase I Study of Vandetanib During and After Radiotherapy
in Children With Diffuse Intrinsic Pontine Glioma
Aba-ln-m Jusesn N. Baker, mYuAm!)m no-.h:t-il Calberson,

Davidoff, Asmaraw Pai ing Lewng, Thomas K. Chin, Climson F_ Srewarz,
lkhnKutOu-'MR—hu.MI Ahd—.s-r(' Kase, and Amar Capar

RESEARCH ARTICLE

Joumal of Meuro-Oncology (2021) 153:2363-271

bempratidotomy/10.1007/51 1060021937631
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A phase I/ll study of bevacizumab, irinotecan and erlotinib in children

with progressive diffuse Intrinsic pontine glioma

Fatma E. 5-Khouly'” * - Sophie E. M. Veldhuijzen van Zanten ' - Marc H. A. Jansen™* - Dewl P. Bakker® -

Esther Sanchez Allaga® - N. Harry Hendrikse®” - W. Peter Vandertop® - Dannis G. van Vuurden™ -

B | Gertjan J. L Kaspers'? E
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Drug Evaluation

EGFR monoclonal antibodies

Expert Nimotuzumab for pediatric
Opfnfon diffuse intrinsic pontine gliomas

Maura Massimina', Udo Bode, Veronica Biassoni & Gudrun Fleischhack

Neuro-Oncology 2014; 0, 1-6, doi:10.1093/neuonc/noud91

Phase 2 study of safety and efficacy of nimotuzumab in pediatric
patients with progressive diffuse intrinsic pontine glioma

Ute Bartels, Johannes Wolff, Lia Gore, Ira Dunkel, Stephen Gilheeney, Jeffrey Allen, Stewart Goldman, Michal Yalon,
Roger J. Packer, David N. Korones, Amy Smith, Kenneth Cohen, John Kuttesch, Douglas Strother, Sylvain Baruchel,
Janet Gammon, Mark Kowalski, and Eric Bouffet

Joumal of Nauro-Oncology {201] 143:107-113

VRS A0l 0ng/10. 100751 1060-019-03 140-2 w ]
CLINICAL STUDY ol N
= :
Nimotuzumab and radiotherapy for treatment of newly diagnosed g 2"
diffuse intrinsic pontine glioma (DIPG): a phase Il clinical study “ § "
P oA D ek il . 1
R.-D. Kertmann'* . D. Reuter'® . F. Bach'® . N. E. Iznaga-Escobar'® - U, Bode? r T — = -~
Follow us months
ﬁ MedCrave International Journal of Radiology & Radiation Therapy "
Research Article Dornscees | M) crossmark]
R
Long term survival in diffuse infiltrative brainstem :
gliomas in children and adolescents treated with =
radiotherapy and Nimotuzumab .
Abstrace Vohame 5 lssue 4 - 2018 “ o o . oot P p=pm =
Background: Brainstem gliomas have 3 short survival fime; chemotherapy has not Jose Alert.! Ivon Chon.| Jose Valdes ? Ramen Time {month|
A I S e o RS Ropers esus Repo Mighaln Perez’

Mariuska Forteza?* Debora Garcia* Figure 1 Overall survival function. DIPG e childeen and adolescents treated
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The activity of nimotuzumab, was studied within a
Phase Il trial in 47 relapsing pediatric patients with DIPG
and HGG, showing an interesting, persistent response
[median overall survival was 4.4 months (0.3—25.4 months)
and was significantly better for responders (median 10
months) than for non-responders (median 4.0 months)]

(Journal of Clinical Oncology 25, no. 18 suppl (June 20, 2007) 2006-2006)
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BSCO5 was a multicenter exploratory study combining nimotuzumab
and radiotherapy as first line treatment for DIPG = It showed
disease control and an overall patient survival similar to previous
experiences along with an improvement in the quality of patient
survival and no severe side effects

J Clin Oncol 26: 2008 (May 20 suppl; abstr 2058)

Expert Opinion on Biological Therapy

Volume 12, Issue 12, 2012 .
Drug Evaluation

o uzum i
1ant
Aaura Ma —_—
=va, Man|
08 m Medical 0.5 P.u
i
©
=
057 S 06
»
$ RT + nimotuzumab (N= 42) — RT + nimotuzumab <‘N=.t:w
a Median PFS (95% Cf) = 5.8 months (48, 8.1] Dru © Median OS5 5% Ci] = 5.4 months [7.5, 11.8]
041 05-year PFS rate 369 % g 0.4+ tysarOS rate 33.3 %
liatri
024 2
ne gl 02
& Gudru
Milano, Iral
t 00
T T T T T
® 00 1000 1500 200

Foll the ) 10,00 20,00 30,00 40,00 50.00
W up mon!
SR . TG Follow up months



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

EGFR activation
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Why Vinorelbine and anti-EGFR

uuuuuuuu
CoLoGiA” TOMTRIEA

* It reportedly may have an enhanced activity in non-
small cell lung cancers that are EGFR-FISH positive

e and may alter receptor binding of EGF in human
breast cancer cells
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Strategy from August 2009

TREATMENT AND DIAGNOSTIC SCHEDULE

Basal MRI
Nimotuzumab/Vinorelbine *

0 1 2 3 4 5 6 7 8 9 10 11
-
14 days mduimum

Treatment weeks | |
| Radiation 54 Gy [
MRI’
l Nimotuzumab/Vinorelbine **
12 13 15 17 19 21 23
| | | | | | | —
| | | | | | |
Treatment weeks
MRI |'u||=||°l
24 25 27 29 31 33 35 36
[ | | | | | | etc. until
I | | | | | | ™ ™ week 104
Treatment weeks

Mimotuzumab 150 mg/m? - Vinorelbine 20 mg/m?
Nimotuzumab 150 mg/m? - Vinorelbine 25 mg/m?
MRI after 12 week induction and every & be- weekly infusions in the following phases

JULY 2011 - RE-IRRADIATION OF RELAPSING PATIENTS
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Lost at relapse?
Local reirradiation

11 pts, 19.8 Gy, 11 Fractions

No unexpected side effects

No neurological worsening

7 volume shrinkage

10 neurological improvement - steroid suspension

10 concomitant nimo/vino treatment

Survival after Re-RT: median 6.6 months (6 weeks-14 months)



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

Local reirradiation and survival significance

17 *11 children with local relapse and re-
irradiated, median survival after re-RT
* 6 months
,8 *5 children non-reirradiated, median
“c survival
; 6- * 3.5 months
o’ P=0.03
&
g .
: -
o ’2 _|
0-

0 3 6 9 121518212427 3033
months




Cum. Survival

Any (!) reirradiation
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and survival significance

*16 children with local/disseminated
relapse and re-irradiated, median survival
after re-RT

*7.3 months

*6 children non-reirradiated, median
survival

*3 months

P=0.03

3 6

9

12 15 18

months

21 24 27 30 33
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Results

25 patients
Median PFS 8.5 m
Median OS 16 m
PFS at 2 yrs 26% and 13%
OS at 1 and 2 yrs 76% and 29%
7 pts (28%) surviving more than 24 months
3 pts alive CR at 144, 176 and 180 months

0.80 ¢

0.60 o

0.40 ¢
0os

0.20 | ---I________J--—--—

PFS

Survival probability

1
1 Neurooncol (2014) 118:305-312 E‘ |
DOI 10.1007/51 1060-014-1428-z .
- |
0 b
CLINICAL $TUDY |
L} L} L} L} L} L} L} L} L} L} L} L} | L} L} L} d| .
3| asm v

IR TUETT RS .

Results of nimotuzumab and vinorelbine, radiation 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 e

and re-irradiation for diffuse pontine glioma in childhood )
Time (months) e et

Maura Massimino * Veronica Biassoni + Rosalba Miceli - Elisabetta Schiavello *
Monika Warmuth-Metz - Piergiorgio Modena - Michela Casanova -

Emilia Pecori * Felice Giangaspero + Manila Antonelli + Francesca Romana Buttarelli
Paolo Potepan - Bianca Pollo « Raffaele Nunziata « Filippo Spreafico «

Marta Podda - Andrea Anichini - Carlo Alfredo Clerici - lacopo Sardi -

Loris De Cecco + Udo Bode * Ferdinand Bach + Lorenza Gandola
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Conclusions

* The nimotuzumab/vinorelbine
combination was very well tolerated,
with no acute side-effects, allowing
treatment on an outpatient basis

* This combination had significant
differences with previous institutional
and literature reported experiences

 Re-irradiation was a valuable
opportunity to be further studied
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Child's Nervous System (2024) 40:1671-1680
https://dolorg/10.1007/s00381-024-06329-4

RESEARCH
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Other similar experiences
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Nimotuzumab-vinorelbine combination therapy versus other
regimens in the treatment of pediatric diffuse intrinsic pontine glioma

Ayse Ozkan'® . Begiil Yagc Kiipeli*® - Serhan Kiipeli' @ . Gillay Sezgin' @ . ibrahim Bayram'®

Recelved: 5 September 2023 / Accepted: 21 February 2024 / Published online: 13 March 2024
©The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2024
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LT survivors

VOLUME 36 - NUMBER 18 - JULY 1. 2018

Clinical, Radiologic, Pathologic, and Molecular

Characteristics of Long-Term Survivors of Diffuse Intrinsic
Pontine Glioma (DIPG): A Collaborative Report From the
International and European Society for Pediatric Oncology

iclas Colditz, Joshua Baugh, B)
nthia Hawkiy Bartels, Fr
Al

whins, Ute

. 101/1008 patients from these registries survived beyond 2 years
. Overall survival was 42.3% at 1 year, 9.6% at two years and 2.2% at 5 years
. Prognostically favorable:

. Age <3 and> 10 years
. Prolonged duration of symptoms

. Absence of cranial nerve palsy, areas of necrosis, ring enhancement and extra-
Pontine extension

. Use of systemic therapy, in particular anti-EGFR
. H3.1 mutation better than H3.3
. 38 non-treatment patients survived 1 month on average
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FONDAZIONE IRCCS
ISTITUTO NAZIONALE
DEI TUMORI

PHASE 2 OPEN LABEL RANDOMIZED STUDY OF RADIOTHERAPY, CONCOMITANT
NIMOTUZUMAE AND VINORELBINE AND RE-IRRADIATION AT RELAPSE VERSUS
RADIOTHERAPY AND MULTIPLE ELECTIVE RADIOTHERAPY COURSES WITH
CONCOMITANT VINORELBINE AND NIMOTUZUMAB FOR NEWLY DIAGNOSED
CHILDHOOD AND ADOLESCENCE DIFFUSE INTRINSIC PONTINE GLIOMA (DIPG)
AND AN OBSERVATIONAL STUDY FOR DIFFUSE MIDLINE GLIOMA WITH K27 MUTATION

INT - DIPG

Sponsor: Fondazione IRCCS Istituto Nazionale dei Tumori
EudraCT Number: 2015-002185-23

Protocol version 3.0
2018, April 23
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Purpose

* The purposes of this trial were to evaluate the
feasibility, response, PFS/OS of a randomized study
comparing two different RT schedules for DIPG
while administering the same systemic treatment
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NIMOTUZUMAE (150 mg/m’{d)
STANDARD ARM +
VINORELBINA (20 mg/m’/d)
weekly administration NIMOTUZUMAR (150 mg/m/d)
\ \H H st | At progression re-RT (19.8Gy) |
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I I |\||||||||||||\|||||||||||||\|||||||H‘__$_+__‘

FTTTTT T T
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NIMOTUZUMAB {150 mg/m’/d)
+

WVINDRELBINA {25 mg/m’/d)

EXPERIMENTAL ARM

biweekly administration

NIMOTUZUMAB {150 mg/m'/d)
*

VINORELEINA (20 mg/m’/d)
weekly administration
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*  Vinorelbine 20 mg/m2 + nimotuzumab 150 mg/m?2
administered weekly for 12 weeks

. thereafter every other week until tumor progression or for up
to 2 years

Standard (ST) arm: focal RT at total dose of 54 Gy (1.8
Gy/day);
. for local progression re-irradiation at 19.8 Gy
. in case of dissemination craniospinal irradiation (CSl) at 36 Gy
 Experimental (SP) arm included three elective
courses of RT at defined timepoints at 36 Gy,
19.8 Gy and 19.8 Gy

* possible reirradiation for relapse at 9 Gy
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Results

e 57 pts were screened and 55 included
* From 5 AIEOP centers,
* 29 males, median age 7.1 years (range 3.1-17.6)

* One patient was excluded for screening
failure and one for withdrawal after two
months for parents decision

 The latest observed censoring time was
54.3 months



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

e 27 wereincluded in the standard arm

e 28 inthe experimental one

e 15 patients needed a shunt, 13 during treatment

e 23 tumors were biopsied

e 21 according to local protocols

e 22/23 tumors had H3.3 K27 mutation

* + 1 biopsied at relapse
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 54/55 relapsed
 35locally
* 19 with a component of dissemination

e 54 died
* 53 for tumor progression
e 1 for tracheotomy bleeding
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e Median EFS and OS were 8.4 and 14 months,
respectively

 EFS/OS at 1 year were 20%/60%
* OSwas9.1% at 2 years
5 pts lived longer than 24 months

* Not significant PFS/OS differences between patients
with local vs. disseminated relapses

* Patients submitted to biopsies had more dissemination
(P=0.058) and less local progression (P=0.017) but not
different PFS and OS
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The two arms

Median EFS/OS for standard and experimental arms
were 8.4/8.4 and 14.0/13.9 months, respectively.

One-year EFS/OS for standard and experimental
arms was 18.5% (8.4-40.9%)/21.4% (10.5-43.6%),
p=0.934 and 59.3% (43.3-81.0%)/60.7% (45.1-
81.8%), p=0.663, respectively.

Two-year OS for standard and experimental arms
was 7.4% (2.0-28.1%)/10.7% (3.7-31.2%), p=0.663,
respectively.
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EFS according to RECIST response over 20%

1 -
If pos response median EFS 9.9 months (23 pts)
8 vs 7.3 (31 pts) P =0.02
= Median time to response 44 days
§ 6 - No difference in the two arms
@
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OS according to RECIST response over 20%

If pos response median OS 16.9 months (23 pts)

L m vs 11.7 (31 pts) P = 0.02
8 7 ®-

2
*

0 12 24 36 48 (
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Conclusions

* Three courses of irradiation were feasible and never
produced radionecrosis grade 3

9 patients developed pseudoprogression (1 at
reirradiation with CSI after relapse);
. 6 instarm (P=0.15)

e Treatment was feasible and OS confirmed previous
results obtained in a single center

e SParm was feasible in a national ground, not
differences with ST

 Smaller subgroups anal ses ongoing

i
'NCOLOGIA" EDIATRICA
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