
RISULTATI DELLO STUDIO DI FASE 2, IN APERTO, RANDOMIZZATO, DI RADIOTERAPIA (RT) CON NIMOTUZUMAB E VINORELBINA
IN CONCOMITANZA E RE-IRRADIAZIONE ALLA RECIDIVA, RISPETTO A MULTIPLI CICLI ELETTIVI DI RADIOTERAPIA CON
VINORELBINA E NIMOTUZUMAB IN CONCOMITANZA, NEI BAMBINI E ADOLESCENTI CON DIAGNOSI RECENTE DI GLIOMA
PONTINO INTRINSECO DIFFUSO (DIPG)
MAURA MASSIMINO, VERONICA BIASSONI, SABINA VENNARINI, ANGELA MASTRONUZZI, ELISABETTA SCHIAVELLO, FRANCESCO BARRETTA, LUCIA

QUAGLIETTA, CLAUDIA MILANACCIO, EMILIA PECORI, ANTONELLA CACCHIONE, STEFANO VALLERO, ANNA MUSSANO, FRANCA FAGIOLI, VALENTINA DI
RUSCIO, SILVIA CHIESA, GIUSEPPE SCIMONE, SALVINA BARRA, LUCIA DE MARTINO, ANTONIA RAMAGLIA, STEFANIA PICARELLO, ANTONIO VERRICO, ARIANNA
TROVÒ, MARTA PODDA, GIUSEPPE CINALLI, MANILA ANTONELLI, PIERGIORGIO MODENA, CHIARA DOSSENA, LORIS DE CECCO
FONDAZIONE IRCCS ISTITUTO NAZIONALE DEI TUMORI, PEDIATRICS, MILANO, BAMBINO GESÙ CHILDREN'S HOSPITAL, IRCCS, NEURO-ONCOLOGY UNIT,
DEPARTMENT OF PEDIATRIC HEMATOLOGY AND ONCOLOGY, AND CELL AND GENE THERAPY, ROME, ITALY, OSPEDALE SANTOBONO-PAUSILIPON, NAPOLI,
ITALY, OSPEDALE GIANNINA GASLINI, GENOVA, ITALY, AZIENDA OSPEDALIERA CITTÀ DELLA SALUTE E DELLA SCIENZA DI TORINO, FONDAZIONE POLICLINICO
UNIVERSITARIO AGOSTINO GEMELLI, RADIOTERAPIA ONCOLOGICA, ROMA, ITALY, OSPEDALE SAN GIOVANNI DI DIO E RUGGI D'ARAGONA, SALERNO, ITALY,
POLICLINICO S. MARTINO IST, GENOVA, ITALY, UNIVERSITÀ LA SAPIENZA, ROMA, ITALY, OSPEDALE S ANNA, COMO, ITALY



Disclosures of Name Surname

Company name
Research
support

Employee Consultant Stockholder
Speakers
bureau

Advisory
board

Other

Oncoscience x



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

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





• Among the few studies providing biological information on DIPG,

Gilbertson’s group demonstrated a significant increase in EGFR

expression (Gilberston R 2003)

Why nimotuzumab



Possible TARGETED drugs

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



EGFR TKi



EGFR monoclonal antibodies



The activity of nimotuzumab, was studied within a

Phase II 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)



BSC05 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 11, Issue 2, 2011 

Expert Opinion on Biological Therapy 

Volume 12, Issue 12, 2012 





Why Vinorelbine and anti-EGFR
• It reportedly may have an enhanced activity in non-

small cell lung cancers that are EGFR-FISH positive

• and may alter receptor binding of EGF in human
breast cancer cells



Strategy from August 2009

JULY 2011 → RE-IRRADIATION OF RELAPSING PATIENTS 



Lost at relapse?
Local reirradiation

No unexpected side effects

No neurological worsening

7 volume shrinkage

10 neurological improvement → steroid suspension

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

11 pts, 19.8 Gy, 11 Fractions

10 concomitant nimo/vino treatment



•11 children with local relapse and re-
irradiated, median survival after re-RT
• 6 months
•5 children non-reirradiated, median
survival
• 3.5 months
P = 0.03
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Local reirradiation and survival significance



Any (!) reirradiation
and survival significance
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•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
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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

Results



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



Other similar experiences





LT survivors

• 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





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 





• Vinorelbine 20 mg/m2 + nimotuzumab 150 mg/m2 
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 (CSI) 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



• 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

Results



• 27 were included in the standard arm

• 28 in the experimental one
• 15 patients needed a shunt, 13 during treatment

• 23 tumors were biopsied
• 21 according to local protocols

• 22/23 tumors had H3.3 K27 mutation

• + 1 biopsied at relapse



• 54/55 relapsed

• 35 locally

• 19 with a component of dissemination

• 54 died

• 53 for tumor progression

• 1 for tracheotomy bleeding



• Median EFS and OS were 8.4 and 14 months, 
respectively

• EFS/OS at 1 year were 20%/60%

• OS was 9.1% 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



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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WARNING: The censor variable contained one or more invalid levels; for string and category variables,

valid levels are "censored" and "uncensored".

If pos response median EFS 9.9 months (23 pts)
vs  7.3 (31 pts) P = 0.02
Median time to response 44 days
No difference in the two arms

EFS according to RECIST response over 20%

months from diagnosis



0

,2

,4

,6

,8

1

C
u
m

. 
S

u
rv

iv
a
l

0 12 24 36 48 60

Time

Event Times (sì)

Cum. Survival (sì)

Event Times (no)

Cum. Survival (no)

WARNING: The censor variable contained one or more invalid levels; for string and category variables,

valid levels are "censored" and "uncensored".

months from diagnosis

If pos response median OS 16.9 months (23 pts)
vs  11.7 (31 pts) P = 0.02

OS according to RECIST response over 20%



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 in st arm (P = 0.15)

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

• SP arm was feasible in a national ground, not 
differences with ST

• Smaller subgroups analyses ongoing
Experimental arm

Dose distribution: sum of the 3 radiotherapy courses

GTV 1 = 36 Gy

GTV 2 =  19.8 Gy

GTV 3 =  19.8 Gy
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