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Abstract

Introduction: Pediatric gliomas represent the most common brain tumor in children and its higher grades are associated with
higher recurrence and low survival rate. All therapeutic modalities are reported to be insufficient to achieve satisfactory result,
with follow-up treatment such as adjuvant radiotherapy and chemotherapy recommended to increase survival and hinder
tumor progression. Nimotuzumab is a monoclonal antibody that acts as an inhibitor of epidermal growth factor receptor found
on the surface of glioma cells and had been studied for its usage in pediatric gliomas in recent years.

Methods: A systematic review is performed according to Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines. A through literature search was conducted on PubMed, Scopus, Cochrane, and clinicaltrials.gov database.
Articles were selected systematically based on the PRISMA protocol and reviewed completely. The relevant data were
summarized and discussed. We measured overall survival, progression-free survival, and adverse Events (AE) for nimotuzumab
usage as an adjunct therapy in pediatric glioma population.

Result: From 5 studies included for qualitative analysis, 151 patients are included with overall survival (OS) that vary from 3.2—
22.8 mo, progression-free survival (PFS) from 1.7-21.6 mo, and relatively low serious adverse events (0-21) are recorded.
Follow-up ranged from 2.4-66 mo with four studies reporting diffuse intrinsic pontine glioma (DIPG) patients and only one
study reporting nimotuzumab usage in pediatric high-grade glioma (HGG) patients with better outcome in HGG patients than
DIPG.

Conclusion: There are no significant differences in the PFS and OS of nimotuzumab as adjunct therapy for pediatric compared
to result of standard therapy in majority of previous studies. There were also no differences in the AE of nimotuzumab for
pediatric glioma between studies, and low event of serious adverse events indicating its safety. But still there is an evidence of
possible benefit of nimotuzumab as adjuvant therapy in pediatric glioma. We recommend further studies with larger number of
patients that may lead to possibly different results. There should also be more studies with better level of evidence to further
validate the effect of nimozutumab on pediatric glioma.
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Introduction

Glioma is the second most prevalent tumor of the central
nervous system (CNS) after meningioma. Glioma of benign
histology (WHO grade I) can be treated effectively with
surgery (pilocytic astrocytoma). However, gliomas of higher
grades (i.e., anaplastic astrocytoma and glioblastoma multi-
forme) have a higher growth risk or recurrence despite optimal
therapy. The survival of patients with glioma varies according to
histology, for example, pilocytic astrocytoma has a 10 year sur-
vival of more than 90%, whereas only 5% of patients with
glioblastoma multiforme (GBM) survive up to 5 years."> Man-
agement of patients with glioma is not only achieved through
surgery but also other non-surgical means including radiotherapy,
chemotherapy, and other supportive therapies (anti-epileptic drugs,
medical rehabilitation). Nevertheless, these measures are still not
sufficient to significantly improve the survival rate of glioma.
Stupp et al® (2009) reported that the overall survival period for
patients with glioblastoma was 14.6 months with current con-
ventional therapy, namely surgery, which was subsequently pro-
cessed with radiotherapy and chemotherapy with temozolamide.

Pediatric gliomas represent the most common brain tumor in
children.” The incidence of brain tumors in children lies at 5 cases
per 100 000 population, 75% of which are classified as gliomas.’
The current evidence for best therapeutic approach remains to be
maximal surgical excision for all types of glioma.* In those of
higher grades, this therapeutic approach itself is reported to be
insufficient to achieve satisfactory result, with follow-up treatment
such as adjuvant RT and chemotherapy recommended to increase
survival and hinder tumor progression.* Although, newer drugs
and therapeutic modalities are continuously being studied to
further improve care for pediatric patients with glioma.®

Diffuse intrinsic pontine glioma (DIPG) is an aggressive type
of glioma occuring in childhood that arises in the ventral pons.
Although brainstem tumors are rare among adults, they comprise
approximately 10—15% of pediatric brain tumors.” The diagnosis
of DIPG is mainly based on the clinical examination combined
with radiographic findings. Because DIPG is diffusely infiltra-
tive, the tumor margins appear unclear, distinguishing DIPG
from less aggressive focal brainstem masses.>” it is classically a
high-grade lesion, most often representing glioblastoma multi-
forme (WHO grade IV) or high-grade anaplastic astrocystoma
(WHO grade I1I) or lower. But, still, the lower grade has equally
aggressive manner with the higher ones.'® Radiation therapy has
remained the mainstay of treatment for DIPG; but, other
emerging therapies, such as some chemotherapy and additional
therapy like monoclonal antibody and dopamine receptor ag-
onist (ONC201) that believed can control DIPG progression
have been used, either routinely or trial.'""'? Despite of the
emerging therapeutic modality, the median survival rate is still
under 12 months, even worse in untreated patient."?

Epidermal growth factor receptor (EGFR) is a family of
tyrosine kinase receptors and forms dimers when activated and
plays a role in tumorigenesis. EGFR is reported to be over-
expressed in half of GBM cases.'* Studies on pediatric high-
grade glioma (HGG) have demonstrated the over expression
of EGFR protein in about 80-85% of tumors tested. However,
the presence of EGFR on normal human tissue leads to side
effects with these drugs, and with only 7% EGFR amplifi-
cation found in tumor samples, showing the importance of
EGFR and its tissue samples recognition in DIPG.">"'®

Nimotuzumab is a monoclonal antibody that acts as an
inhibitor of EGFR found on the surface of glioma cells.
Nimotuzumab has been approved as a treatment for squamous
cell carcinoma and nasopharyngeal cancer in several coun-
tries, as well as for pediatric gliomas.'” In vivo experiments
using human brain tumor cell line shows that nimotuzumab is
superior in reducing the number of CD133+ cancer stem cells
when used as monotherapy or in combination with radio-
therapy (RT), compared to RT alone. It also plays role in
increasing radiosensitivity of human glioblastoma cell line.'®

This study is a systematic review regarding the effects of
nimotuzumab as an adjunct therapy in pediatric patients with
glioma.

Materials and Methods

Criteria for Considering Studies for This Review

Type of Participants. Eligible participants are pediatric and
adolescent aged < 21 year-old and both genders with clinical
or radiological or confirmed histopathological diagnosis of
glioma (any WHO Grade) who have received nimotuzumab as
additional therapy.

Type of Intervention

The intervention arms of eligible studies were nimotuzumab
as additional therapy for glioma.

Type of Outcome Measures

The studies assessing both the primary and secondary out-
comes were included in this study.

Primary outcome. The primary outcome of this review is:

1. Overall survival (OS)
2. Progression-free survival (PFS)

Secondary outcome. The secondary outcome of this review is
adverse events (AEs)
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Type of Studies

Phase II trial or later of nimotuzumab as additional therapy for
glioma were searched.

Exclusion criteria
1. Patients older than 21 or diagnosed with other type of
tumor
2. Studies in which neither OS, PFS, nor AEs are measured
3. Studies more than 10 years or not written in English

Search methods for the identification of studies. This systematic
review was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
2009 guideline. An advanced systematic literature review was
performed by searching electronic database, which are
PubMed, Cochrane, Scopus, and clinicaltrials.gov.

The keyword used on each electronic database in this
review was (“nimotuzumab”) AND (*“ glioma”). The search
result from all databases was imported to Mendeley. Duplicate
results were detected using “check for duplicate” in Mendeley
and were excluded.

This study has also been registered on PROSPERO with
registration ID of 271 654

Data collection and analysis

Selection of studies. All articles’ titles and abstracts were
scanned independently by all authors. The results of inde-
pendent searches were matched in order to find the common
result; two physicians reviewed unmatched findings once more,
in order to check if they met the inclusion eligibility criteria.

Data appraisal and extraction. All authors independently
reviewed the full texts in order to confirm their eligibility
according to the predefined participants, intervention, com-
parison, outcome, and study type (PICOS) and also extract the
data. In case of disagreement, the issue was discussed by all
authors and the decision was made accordingly.

Assessment of risk of bias in included studies. Review authors
independently assessed risk of bias for each included study
using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions for non-randomized
studies, called as Risk of Bias in Non-randomized Studies
of Interventions (ROBINS-I) for non-randomized studies and
Risk of Bias 2 (RoB 2) for randomized studies.'® Accordingly,
all studies were classified as “low risk,” “high risk,” or
“unclear risk” of bias. Any disagreement was resolved by
discussion or by involving third assessor. We summarized
judgements in “Risk of bias” tables along with the charac-
teristics of the included studies and interpreted the results in
light of the overall “Risk of bias” analysis.'**°

Measures of treatment effect. OS and PFS were collected as
median and range of months, and presented as dichotomous

outcome. AEs are presented as incidence by the number of
AEs and serious adverse events (SAEs)

Dealing with missing data. Data were extracted as they were
reported in the studies. Missing data were noted and reported
as bias or explained in the result and/or discussion.

Data synthesis. Data of OS, PFS, and AEs were collected
and presented in the form of table and results.

Results

Description of Included Studies

Search results. A systematic search was done on March—April
2021. Initially, a total of 46 publications were identified. Five
studies were included for qualitative synthesis. The PRISMA
flow diagram was presented in Figure 1.

Included Studies. Five studies were included in this review. All
results of included studied are summarized in Table 1.

Risk of Bias Analysis

The result of bias risk assessment of studies involved was
measured by ROBINS-I for non-randomized studies. The
result is shown in Figure 2.

The risk of bias is unclear for confounding bias in all study
due to the non-randomized single armed design. Intervention
bias was unclear in two studies due to high variability of
radiotherapy dosage.

Overall Survival

Massimino et al, reported in their study, the median OS is
15 months in patient with newly diagnosed diffuse intrinsic
pontine glioma receiving nimotuzumab and vinerolbine.
Median OS of Kebudi’s study in 2018 was 11 months in newly
diagnosed group receiving combination of radiation, temo-
zolomide and nimotuzumab and 12 months in progressive
disease group receiving either temozolomide and nimotuzu-
mab, carboplatin and nimotuzumab or vinorelbine and ni-
motuzumab. Median OS in Bartels et al for progressive
disease DIPG receiving radiation and nimotuzumab was
3.2 months. Fleischhack reported median OS 9.4 months for
newly diagnosed DIPG receiving radiation and nimotuzumab.
Siraichainan reported median OS 22.8 months for high-grade
glioma patients receiving combination of surgical, radiation,
nimotuzumab and irinotectan.

Progression-Free Survival

The median PFS in Massimino study was 8.5 months. Kebudi
reported median PFS 4 months for newly diagnosed DIPG and
3 months for progressive disease DIPG. In Bartels’ study, the
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Figure I. PRISMA flow diagram.
Table I. Included studies.
Outcome
AE
Patients Patient Length of follow- SAE/AE
Author, year Type of study (n) characteristics up Type of intervention (n) OS* PFS* (n)
Massimino, Phase I 25 Median age 6.1 yo 29 (19-42) N+V 15 85 8 (2/8)
20142 ND DIPG
Kebudi, 2019'3 Retrospective 24 Median age 7 yo n/a Radiation + N + TMZ I 4 7(077)
ND DIPG
Median age 6 yo n/a TMZ+ Nor N+ Cor N+ 12 3
PD DIPG \
Bartels, 2014'* Phase I 44 Median age 6 yo n/a Radiation + N 32 1.7 54 (4/54)
PD DIPG
Fleischhack, Phase IlI 42 Median age 74 yo n/a Radiation + N 94 58 72 (8/72)
2019" ND DIPG
Sirachainan, Cohort 16 Median age 7.95 yo 12 (2.4-66) Surgery + Radiation + N 22.8 21.6 4 (0/4)
2017' GBM, AO, AA +1

AE: Adverse events, OS and PFS presented in median (months), length of follow-up presented in median, N: Nimotuzumab, C: Carboplatin, V: Vinorelbine, TMZ:
Temozolamide, ND DIPG: Newly diagnosed diffuse intrinsic pontine glioma, PD DIPG: Progressive disease diffuse intrinsic pontine glioma, DIPG: Diffuse
intrinsic pontine glioma, GBM: Glioblastoma, AA: Anaplastic astrocytoma, AO: Anaplastic oligoastrocytoma, I: Irinotectan.

median PFS was 1.7 months. Fleischhack et al reported
median PFS 5.8 months. Sirachainan’s study, in high-grade
glioma patients, reported median PFS 21.6 months.

Adverse Events

Massimino reported 8 adverse events in their study, 1 grade
hypokalemia, 1 appendicitis, 3 patients developed fever, 2

patients had acute respiratory infection, and 1 child developed
iron deficiency. Kebudi’s study recorded no adverse events in
both newly diagnosed and progressive disease DIPG. Bartels’
reported 54 adverse events, but only 21 are serious adverse
events such as intracranial tumor hemorrhage and tumor
necrosis. 72 adverse events were reported in Fleischhack’s
study, 8 of those were serious adverse events assessed to be
possibly, probably, or definitely related to administration of
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nimotuzumab. No serious adverse events were recorded in
Sirachainan’s study.

Discussion

Overall Survival

Massimino et al reported in their study, the median OS is
15 months in patient with newly diagnosed diffuse intrinsic
pontine glioma receiving nimotuzumab and vinerolbine. In
comparison to all the other studies included in this systematic
review, this number is fairly high considering it being the
second highest after the study by Sirachainan et al. Massimino
et al compared their OS rates with those of the patients accrued
in the international BSC-PED-05 trial administering nimo-
tuzumab with standard local radiotherapy for the primary

treatment of DIPG in children and adolescents.>' They con-
cluded that their results were statistically different, with their
study resulting in a higher number of OS of more than
5 months longer. The study also pointed out a difference in OS
in regards to a more specific parameters analyzed. Seven
patients whose tumor had been reduced more than 20% had a 1
and 2 year OS rates of 100% and 50 + 20%, whilst 18 others
whose had less tumor volume reduction had lower OS rates 67
+ 11% and 17 + 10%, respectively. In addition, patients who
were diagnosed at a younger age were reported to have better
OS rates compared to older ones, along with the shunted
compared to those who were not shunted. These are in ac-
cordance with previous literatures reporting of better prog-
nosis in younger patients®> and those with shunts due to larger
tumors leading to obstructive hydrocephalus,? although these
previous studies did not analyze the effect of nimotuzumab on
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DIPG. Although DIPG has been generally considered as
having a poor prognosis, these results may incentivize further
studies regarding its efficacy on specific populations of pe-
diatric DIPG patients.

The median survival of newly diagnosed DIPG in the study
by Kebudi et al was 11 months, while the progressive disease
had a median survival of 12 months. These two numbers were
reported to be not significantly different. The authors also
compared these numbers with their previous report of DIPG
patients before the use of nimotuzumab who received ra-
diotherapy and temozolomide as standard therapy with me-
dian survival of 13 months. These indicate little or no benefits
of nimotuzumab in terms of survival compared to previously
established standard therapy for DIPG.* In comparison to the
study by Massimino et al,”> which is also included in this
review, the study by Kebudi et al had shorter median survival
of 3—4 months less. This may be due to the fact that patients
who had repeat irradiation for DIPG was also included in the
study by Massimino et al contributing to a longer OS, as
evidently reported by previous studies.?®?” Fleischhack et al
reported a median OS of 9.4 months for newly diagnosed
DIPG receiving radiation and nimotuzumab. This study stated
that DIPG itself is known to be most effectively treated with
radiotherapy (RT). Until recently, the result of past studies
shows inconsistent result of RT alone and RT combined with
other adjuvant chemotherapy, including nimotuzumab. But
nimotuzumab offers lower complications and can be ad-
ministered in outpatient settings.

The median OS in the study by Bartels et al for progressive
disease DIPG receiving radiation and nimotuzumab was
3.2 months. The mean survival of patients who completed
induction therapy and showed progressive disease after
completion of induction therapy was 4.87 months (2.9—
8.93 months), which did not differ significantly compared
with the overall survival participants with SD/PR of 9.4
months (range, 2.83-22.1 months). Bartels et al stated that the
interpretation of these data is complex as the main limitation of
their trial includes the lack of tissue material, which is nec-
essary for the analysis of molecular correlation with clinical
response. Patients were diagnosed through clinical and ra-
diological confirmations only, who had failed standard first-
line therapy. At the time their study was conducted, the data of
safety for biopsy at initial diagnosis of DIPG have not yet been
established.”®*° These may hinder further analysis of mo-
lecular study, especially regarding EGFR over expression or
amplification, which is an important aspect in the mechanism
of action of nimotuzumab itself. Nevertheless, the results of the
OS was considerably unsatisfactory considering its similarity to
previous studies reporting of failure in achieving optimal results
of other therapeutic modalities for pediatric gliomas.***'

Siraichainan et al reported median OS 22.8 months for
high-grade glioma patients receiving combination of surgical,
radiation, nimotuzumab, and irinotectan. This study reported
of the longest OS among all other literatures included in this
study. In their study, only pediatric patients with newly

diagnosed high-grade glioma (HGG) were included. Different
from all the other studies, this study did not exclusively in-
volve DIPG, which is known to have bad prognosis despite
multiple therapeutic modalities. The characteristics of tumor
influence the prognostic factors of HGG. These include the
extension of surgery, location, and histology.’*** The study
reported similar results in which patients who mostly had total
tumor removal or near total removal were associated with
better outcomes, in which their OS rate was as high as 66.7%
after 45.6 months, conforming to a previous report that in-
dicated gross tumor removal in children with HGG had an OS
rate as high as 63% after 60 months.>* Tumors located in the
supratentorial region are also reported to have better prognosis
in terms of OS, compared to those located infratentorially.
Moreover, all patients whose tumors were located at the
brainstem died from the tumor progression. This may explain
the considerably large difference of OS from this study
compared to other ones included in this review, in which half
of the participants had supratentorial masses, compared to
others who were mostly DIPG.>>3%37

Progression-Free Survival

The median PFS in Massimino study was 8.5 months. Sim-
ilarly to the OS, the PFS rates were significantly higher
(5.8 months) compared to a previous study of nimotuzumab
with standard local radiotherapy for primary treatment of
DIPG in children and adolescents, despite having a difference
not as high as the difference in 0S.?! However, unlike the OS,
Massimino et al*> did not report of a better PFS in those of
younger age and those who are shunted. There was also a
pseudoprogression in one patient in which a patient had the
tumor increased in size by 53% with worsening clinical
symptoms, and other one patient with stable local disease who
developed spinal dissemination. Despite these, the response
rate was fairly high at 96%.

Having the next lower length of PFS, the median PFS of
patients in the study by Fleischhack et al was 5.8 months. On
the other hand, Kebudi et al reported of a PFS of 4 months in
newly diagnosed DIPG pediatric patients. These numbers
were similar to two other studies also involving nimotuzumab
for DIPG.*** Similar to that of OS, data from MD Anderson
also highlighted the importance of repeat radiation as the most
effective treatment at relapse in terms of tumor progression.*’
The two studies were conducted by the same group, in which a
phase III trial enrolled 42 children with newly diagnosed
DIPG from Germany, Italy, and Russia during 2006 to 2007.*
The median PFS was 5.9 months and the median OS was
9.7 months with a significantly longer survival in radiological
responders than in non-responders. In 2011, the same group
reported the results of 47 newly diagnosed patients where the
median PFS was 7 months and OS was 11 months.** The
indifference in the numbers from multiple studies regarding
the PFS may show the lack of efficacy in terms of prolonging
progression-free condition in DIPG patients.
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The study by Bartels et al reported of a median PFS of
1.7 months. This number is the lowest of all studies included in
this review. The authors evaluated and determined clinical
progression as sufficient for a participant to be considered failing
at being progression-free in that time of follow-up. Hence,
clinical progression was considered as tumor progression in this
study. This classification may affect the determination of PFS
itself, since it may be possible that patients who experienced
clinical progression first, even without evidence of radiological
progression, and reduces the median PFS itself'to a shorter period
of time. This also may contribute to the study having the shortest
PFS among all the other studies included in this study.

Having the longest number among all of the studies in-
cluded in this review, the study by Sirachainan et al reported a
median PFS of 21.6 months in HGG patients. All tumors that
were located at the brainstem progressed and ended up in
death, indicating the significance of tumor location in the
prognosis of glioma previously explained.**?

Reasons for this inconclusive result for the survival rate
after nimotuzumab therapy are because not all of the gliomas
respond significantly with anti-EGFR. Recent studies show
there are some tumors that respond poorly to nimotuzumab
because of the low level of EGFR and its related downstream
effector kinases, such as proline rich Akt substrate of 40 kDa
(PRAS40) and ribosomal protein S6 (RPS6). This study
shows selection of the patient by the level of PRAS40 and
RPS6 as markers, which might increase the benefit from the
EGFR-blocking antibody nimotuzumab.*'** A clear trend
toward a benefit from nimotuzumab therapy was also de-
tectable in that whole study cohort using activation of
mTORC] as a marker for dichotomy. In the future, selection of
the patients by those markers may be necessary to determine
the decision for nimotuzumab administration.**

Adverse Events

Massimino et al reported eight adverse events in their study, 1
grade hypokalemia, 1 appendicitis, 3 patients developed fever,
2 patients had acute respiratory infection, and 1 child de-
veloped iron deficiency. These results were safe considering
none had a hematological toxicity beyond grade 1 and only 8
out of 25 had AEs. One child died 7 months after the be-
ginning of trial due to infectious complications of shunt, al-
though the authors did not report any correlation with the
nimotuzumab intervention.

In terms of safety, patients in the study by Kebudi et al did
not show major adverse effect. There were cases of mild
thrombocytopenia that required no erythrocyte transfusion,
and no other major therapeutic approach was required for any
kinds of adverse events. Similar to other studies regarding the
safety of nimotuzumab on DIPG, this study highlighted its
safety, despite the questionable results in its efficacy on
prolonging survival and tumor progression.

Out of 44 patients, Bartels’ reported 54 different adverse
events related to the drug, but only 4 were serious adverse

events, such as grade 3 lymphopenia, neutropenia, hypoka-
lemia, intracranial tumoral hemorrhage, and necrosis. The
remaining majority were mild to moderate (grade 1-2) in
severity. Other adverse events were unrelated/unlikely related
to the study drug but were rather due to CNS dysfunction and
disease progression. These were mostly attributed to the
disease progression itself. Although a causal relationship to
the treatment with nimotuzumab cannot be ruled out with
certainty, the occurrence of spontaneous intra-tumoral
bleeding in the disease course of DIPGs is reported in
nearly 20% of patients and is most commonly located in the
necrotic area of the tumors.*

The study by Fleishhack et al reported 72 adverse events, in
which 8 of those were serious adverse events assessed to be
possibly, probably, or definitely related to administration of
nimotuzumab. The authors concluded that nimotuzumab
administered concomitantly and continued after RT was well
tolerated and had comparable efficacy to the combination of
intensive chemotherapy and RT. Despite serious therapy-related
adverse events that were still reported, including intra-tumoral
bleeding and acute respiratory failure occurring in 2 different
patients, these occurrences were difficult to distinguish from the
effects of the tumor progression themselves.

The study by Sirachainan et al reported of no serious
adverse events in all of the patients included in their study.
Grade 1 anemia was found in 3 patients, and 1 patient de-
veloped watery diarrhea due to irinotecan, which responded to
23 doses of loperamide. Previously reported side effects as-
sociated with long-term treatment (up to 2 years) with nimo-
tuzumab include skin rash and mucositis, which did not occur in
any of the patients in the study by Sirachainan et al.** Although
the authors explained that this may be due to the shorter du-
ration or different population, other studies reporting the safety
of nimotuzumab conform to the result in this study, in which it
is deemed safe for use in pediatric patients with glioma.

Limitations

There were several limitations in this study. The first being not
all studies included in the analysis were RCTs. Randomized
controlled trials have the strongest level of evidence just below
systematic reviews and meta-analysis, yet some of the liter-
atures in this study include cohort and retrospective studies.
Second, there were different types of interventions between
studies included in this analysis. Similar types of the same
variable (i.e., intervention) may increase the strength of ev-
idence regarding a specific type variable, but the limitation of
study availability may hinder this study from achieving that
kind of result.

Novelty

We propose several novelties that this study provides. First,
our study systematically reviewed the use of nimotuzumab as
an adjunct therapy for glioma in pediatric patients, which, to
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the authors’ knowledge, has not been conducted before.
Second, although the majority result of studies still show no
significant differences found in the PFS and OS of using
nimotuzumab as an adjunct therapy for pediatric, this analysis
provided evidence for a possible additional benefit of nimo-
tuzumab as adjuvant therapy in pediatric glioma, indicating
the need for more possibly larger studies to further elaborate
nimotuzumab’s role in treating pediatric glioma. Third, there
was a minimum AE reported from multiple studies, indicating
nimotuzumab’s safety for pediatric glioma. Although these
may still require further studies to validate our findings, this
study may serve as a scientific basis or incentive for many
other researchers to study the use of nimotuzumab for pedi-
atric glioma.

Conclusions

There are no significant differences in the PFS and OS of
nimotuzumab as an adjunct therapy for pediatric compared to
result of standard therapy in majority of previous studies.
There were also no differences in the AE of nimotuzumab for
pediatric glioma between studies, and low event of SAE in-
dicating its safety. But still there is an evidence of possible
benefit of nimotuzumab as adjuvant therapy in pediatric
glioma. We recommend further studies with larger number of
patients that may lead to possibly different results. There
should also be more studies with better level of evidence to
further validate the effect of nimozutumab on pediatric
glioma.
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