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Abstract

Background. This systematic review and meta-analysis evaluated the efficacy, safety, and available functional out-
comes of targeted therapies, including BRAF and MEK inhibitors, in pediatric patients with BRAF V600-mutant
low-grade gliomas (pLGGs). The review also explored their impact on clinical management, recovery, and quality
of life.

Methods. The review followed PRISMA 2020 guidelines. Systematic searches were conducted across PubMed,
ScienceDirect, EBSCO-hosted databases, and CENTRAL. Eligible studies included randomized controlled trials (RCTs)
and retrospective studies (RS) reporting on tumor overall response rates (ORRs), progression-free survival (PFS),
adverse events (AEs), and functional outcomes in patients aged 1-17 years. Risk of bias was assessed using CASP;
the certainty of evidence was evaluated using the GRADE framework. Meta-analyses used a random-effects model
(STATA 18.5). Funnel plots, Egger’s tests, and subgroup/sensitivity analyses explored bias and heterogeneity.
Results. Ten studies (16 treatment arms; 4 RCTs, 6 RS were included). Pooled ORR was 42.35% (95% Cl, 29.41-55.29),
and the median PFS was 23.03 months (95% Cl, 17.18-28.88). Grade 3/4 AEs occurred in 30.56% (95% Cl, 22.60-38.53),
most commonly rash, fatigue, and fever. Subgroup analyses suggested higher efficacy and lower toxicity with BRAF
inhibitors or combination therapy. Functional outcomes were inconsistently reported, though some evidence sug-
gested improvements in vision and performance status.

Conclusions. Targeted therapies are effective and well tolerated in pediatric BRAF V600-mutant LGG, offering a
promising alternative to chemotherapy, particularly in relapsed or progressive disease. Emerging evidence suggests
potential benefit in selected molecularly defined patients; however, further prospective studies are required to define
their role in first-line treatment. Standardized outcome reporting and long-term follow-up are essential to opti-
mize care.

Key Points
e Targeted therapy is effective and well-tolerated in BRAF-mutant pediatric LGG.
¢ Molecular profiling may support earlier personalized care and reduce burden.

e Functional outcomes underreported, highlighting a key evidence gap.
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Importance of the Study

This review highlights the potential of targeted therapies,
particularly BRAF inhibitors, in the management of pedi-
atric BRAF V600-mutant LGG. Findings suggest that
molecularly guided treatment approaches may improve
disease control while reducing treatment burden

Background

Pediatric low-grade gliomas (pLGGs) are the most common
brain tumors in children, accounting for 25%-30% of all pedi-
atric brain and spinal cord tumors.” Although pLGGs generally
have favorable prognoses, with 10-year overall survival rates
exceeding 90%,? their management remains complex due to
their chronic trajectory, recurrence, and treatment-related mor-
bidity,® particularly for tumors near critical structures, where
surgical resection is often unfeasible.’

A significant advancement in the understanding of pLGGs has
come from molecular diagnostics, particularly the identification
of the BRAF V600 mutation, present in 15%-20% of cases.**This
mutation activates the RAS/RAF/MEK/ERK signaling pathway,
promoting tumor growth.**These tumors respond poorly to che-
motherapy and carry a greater risk of malignant transformation
compared to BRAF wild-type tumors.*® Up to 50% of these cases
are refractory to conventional chemotherapy.’

Conventional treatments, including surgery, chemother-
apy, and radiotherapy, carry significant adverse effects and
suboptimal progression-free survival (PFS) rates.®® Long-term
toxicities often affect quality of life and neurodevelopmental
outcomes, especially in younger patients.>*'This underscores
the need for more effective and less toxic therapeutic options.

Targeted therapies, such as BRAF and MEK inhibitors, have
emerged as promising alternatives by directly inhibiting the
MAPK signaling pathway, the key driver of tumorigenesis in
BRAF V600-mutant LGGs,®* which is commonly altered in
Pilocytic astrocytoma, the most common pLGGs subtype.'"
Clinical studies suggest that targeted therapies improve
tumor response rates, extend PFS, and reduce treatment-
related toxicities compared to chemotherapy.>"'2

Assessing motor and cognitive functions is crucial, as
pLGGs and their treatments often cause deficits in coordi-
nation, memory, and attention, affecting daily functioning
and quality of life.>™"® Up to 50% of survivors face cognitive
challenges that affect academic and social development,”'
while motor deficits further impact daily functioning.’®These
outcomes, often exacerbated by conventional therapies,
underscore the importance of incorporating functional mea-
sures into treatment evaluation and research."

Despite the growing number of studies on targeted therapies
for gliomas, evidence specific to pediatric populations remains
limited, fragmented, and extrapolated from adult populations.®
However, with the emergence of several new clinical trials and
cohort studies in 2023 and 2024 focusing exclusively on children,
there is now a timely need for an updated and focused synthe-
sis. Existing reviews often prioritize tumor response rates, often
underexploring broader clinical outcomes, including safety,
quality of life, and functional impacts specific to pediatric
patients.” The rapidly evolving clinical landscape necessitates a

compared with conventional therapies. However, as most
available evidence derives from relapsed or progressive
disease, further prospective studies are needed to define
the role of target therapies in earlier treatment settings
and to inform future clinical guidelines.

pediatric-specific synthesis of evidence, marking the novel con-
tribution of this systematic review.

Recent regulatory approvals by the US Food and Drug
Administration and the National Institute for Health and Care
Excellence (NICE) for the use of Dabrafenib and Trametinib
in pediatric BRAFV600-mutant LGGs,® alongside trials such
as NCT02684058 and NCT05566795, reflect the growing rel-
evance of targeted therapies. However, data on long-term
and functional population remain limited. This systematic
review and meta-analysis provide the first comprehensive
synthesis of both clinical and functional outcomes in pedi-
atric patients with BRAF V600-mutant LGGs.

Methods

Study Design

This systematic review and meta-analysis was conducted
in accordance with the PRISMA 2020 guidelines™ and the
Cochrane Handbook for Systematic Reviews of
Interventions.” The review protocol was developed using
the PICO framework, outlining the research question, eligi-
bility criteria, and outcome measures (Table S2).

The objective was to evaluate the efficacy, safety, and
explore the available evidence on functional outcomes of tar-
geted therapies in pediatric patients with BRAF V600-mutant
low-grade glioma (LGG).The review included both randomized
controlled trials (RCTs) and retrospective studies (RS), enabling
the integration of controlled and real-world evidence.

Search Strategy

A systematic search was conducted across PubMed, Science
Direct, the Cochrane Central Register of Controlled Trials
(CENTRAL), and EBSCO-hosted databases (including
MEDLINE, CINAHL, and others) on December 20, 2024, with-
out date restrictions (Supplementary Material S2).The search
combined MeSH terms and keywords related to “BRAF’
“V600,” “paediatric,” “glioma,” “low-grade,” “dabrafenib,”
“trametinib,” and “targeted therapy.” Boolean operators
(AND/OR), truncation symbols, and filters for pediatric pop-
ulations and publications from 2019 onward were applied.
Manual reference screening of all included articles was also
performed to identify any additional eligible studies.

Eligibility Criteria

Studies were included if they met the following criteria: (1)
enrolled patients aged 1-17 years with confirmed BRAF
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V600-mutant LGG; (2) investigated BRAF or MEK inhibitors,
either as monotherapy or in combination; (3) reported on
efficacy (eg overall response rate [ORR], PFS), safety (eg
adverse events [AEs] of any grade), or functional outcomes
(eg vision, quality of life); and (4) used clinical trial or obser-
vational study designs (RCTs, cohorts, or case series with
>5 patients). Exclusion criteria included non-targeted ther-
apy, non-BRAF V600 mutations, adult-only studies, confer-
ence abstracts without full-text, reviews, and non-English,
Spanish, or Portuguese publications.

Data Extraction

A standardized data extraction form was used to collect
study characteristics (author, year, design, setting), partici-
pant details (age, sample size, gender), diagnosis, prior
treatments, intervention type (drug class, dose, duration),
comparators, and outcomes. Extracted outcomes included
tumor response (CR, PR, SD), PFS, AEs (any grade and
grade 3/4), and functional outcomes (eg vision, QoL, cog-
nition, motor skills) where reported. Data were inde-
pendently reviewed for accuracy and completeness prior
to synthesis.

Quality Appraisal and Certainty

Risk of bias was assessed using CASP tools appropriate to
each study design (RCT or cohort),?*?" with 2 independent
reviewers resolving disagreements by discussion. Overall
certainty of evidence was evaluated using the GRADE frame-
work across 5 domains: risk of bias, inconsistency, indirect-
ness, imprecision, and publication bias.?? Studies rated as
high risk or with incomplete data were flagged for sensitivity
analysis. Funnel plots and Egger’s regression tests were
conducted in STATA 18.5 to assess publication bias for key
outcomes (ORR, PFS, and grade 3/4 AE). Asymmetry and
significant small-study effects were considered when apply-
ing GRADE downgrades.

Statistical Analysis

Meta-analyses were conducted using STATA 18.5 (StataCorp,
College Station, TX, United States). Pooled estimates for
ORR, PFS, and grade 3/4 AEs were calculated using a
random-effects model to account for anticipated heteroge-
neity across study designs and interventions. When SEs or
Cls were not reported, they were estimated using binomial
proportion formulas or derived from available data ranges.

Heterogeneity was assessed using Cochran’s Q test and
the P statistic, with P >50% and P<.10 indicating substantial
heterogeneity. Subgroup analyses were performed by drug
class (BRAF vs MEK vs combination), study design (RCT vs
RS), and treatment type (monotherapy vs combination ther-
apy) to explore sources of variation.

Sensitivity analyses were conducted to test the robustness
of findings, including a leave-one-out method for studies
where confidence intervals were estimated, and exclusion of
high-risk-of-bias studies based on CASP assessment.

All statistical tests were 2-tailed, and a P-value <.05 was
considered statistically significant.

Results

Study Selection

A total of 394 records were identified through database
searches and citation tracking. After removing duplicates
and ineligible records, 93 studies remained for title and
abstract screening. Of these, 20 full-text articles were
assessed for eligibility. Following the exclusion of studies
not meeting the criteria, 10 studies were included in the
systematic review. The selection process is summarized in
Figure 1.

Study Characteristics

The 10 studies included in this systematic review comprised
4 RCTs and 6 RS, published between 2019 and 2023. Across
all studies, the total number of patients receiving targeted
therapy ranged from 1 to 137, while the subset of patients
with confirmed BRAF V600-mutant LGG ranged from 4 to
77 per study.

Targeted therapies were predominantly administrated in
the relapsed, refractory, or progressive disease setting, par-
ticularly in RS, where most patients had received prior treat-
ments, including surgery, chemotherapy, and/or radiotherapy.
However, 2 studies evaluated targeted therapy as a first-
line intervention.5%

For meta-analysis purposes, studies were organized into
16 treatment arms, based on therapy type (monotherapy or
combination therapy) and drug class (BRAF inhibitor, MEK
inhibitor, combination, or other), enabling a clear evaluation
of efficacy (eg ORR, PFS), safety (eg grade 3/4 AEs), and
functional outcomes. It also supported subgroup analyses
by mechanism of action. A summary of study characteristics,
intervention, outcomes, and quality appraisal is presented
inTable 1.

Quality Appraisal

Among the 10 included studies, CASP ratings indicated low
risk of bias for all 4 RCTs and moderate to high risk for 6 RS,
primarily due to lack of randomization, blinding, and incom-
plete outcome data. Functional outcomes were inconsis-
tently reported, limiting interpretability. GRADE assessments
rated the certainty of evidence for ORR and PFS as high in
RCTs but very low to moderate in cohort studies due to
concerns about inconsistency, indirectness, and impreci-
sion. For grade 3/4 AEs, certainty was moderate for RCTs
and very low for RSs. Functional outcomes could not be
formally graded due to insufficient data. The traffic light
quality appraisal is presented in Table 1, with a detailed
breakdown of CASP and GRADE in Table S4. Funnel plots
and Egger’s tests assessed publication bias for ORR, PFS,
and grade 3/4 AEs. For ORR, Egger’s test showed no signif-
icant small-study effects (P=.727), though some visual
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Figure 1.

asymmetry was noted. PFS showed no significant bias
(P=.071), but the funnel plot suggested mild asymmetry,
possibly reflecting heterogeneity in study design and report-
ing. For grade 3/4 AEs, Egger’s test approached significance
(P=.109), and the funnel plot showed moderate asymmetry,
suggesting possible small-study or reporting bias.

While statistical tests did not confirm publication bias,
visual inspection raises caution, particularly for safety out-
comes. Funnel plots and test results are presented in Figure 2.

Meta-Analysis Findings

Outcome Efficacy

Overall Response Rate.—The pooled ORR was 42.35% (95%
Cl, 29.41%-55.29%; P<.001), with substantial heterogeneity
(/1?2 = 88.75%) (Figure 3A). Subgroup analysis revealed that
BRAF inhibitor monotherapy showed the highest pooled
ORR (62.14%), followed by combination therapy (36.49%)
and MEK inhibitor monotherapy (28.51%) (Figure 3B).There
was no statistically significant difference in ORR between
studies based on study design (RCT vs RS) or therapy type
(monotherapy vs combination therapy) (Figure S1).

Progression-Free Survival.—The pooled median PFS was
23.03 months (95% Cl, 17.18-28.88), with high heterogeneity

PRISMA 2020 flow diagram for new systematic reviews, which included searches of databases, registers, and other sources.

(1>=89.01%) (Figure 4A). Combination therapy demonstrated
the longest PFS (27.82 months), followed by BRAF inhibitor
monotherapy (26.36 months) and MEK inhibitors (18.70
months) (Figure 4B). Subgroup analysis by drug class was
statistically significant (P=.01), while differences by study
design and therapy type were not (Figure S2).

Safety Outcomes

Any grade AEs ranged from 89% to 100%. The pooled inci-
dence of grade 3/4 AEs was 30.56% (95% Cl, 22.60%-38.53%;
P<.001), with moderate heterogeneity (? =60.98%) (Figure 5).
Frequently reported toxicities included rash, fatigue, fever,
and elevated creatine phosphokinase (CPK) levels. No sta-
tistically significant differences were observed in grade 3/4
AE rates by therapy type or study designs (Figure S3).

Functional Outcomes

Functional outcomes were inconsistently reported and were
therefore evaluated descriptively, with limited use of stan-
dardized tools. Vision-related outcomes were the most fre-
quently documented, reported in 6 of 10 studies, with
improvements observed in 4 (eg Bouffet et al. 2023; Perez
et al. 2021). Bouffet et al. (2023) noted visual improvement in
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Figure 2. Funnel plots and Egger’s test for publication bias. (A) Funnel plot for overall response rate (ORR), showing treatment arms plotted by
effect size (proportion) and standard error. Egger’s test (right) showed no significant small-study effects (P=.727). (B) Funnel plot for progression-free
survival (PFS), with effect sizes expressed in months. Egger’s test showed marginal asymmetry (P=.071), suggesting a potential small-study effect.
(C) Funnel plot for grade 3/4 adverse events (AEs), using proportion data. Egger's test indicated no significant publication bias (P=.109). Each blue
dot represents a treatment arm. The red vertical line indicates the estimated pooled effect. Funnel symmetry supports the absence of publication

bias, whereas asymmetry may indicate selective reporting.

34% of patients receiving targeted therapies, compared to
11% in the chemotherapy group. In contrast, Manoharan et al.
(2020) reported no improvement in patients with preexisting
optic nerve atrophy. Motor function was briefly mentioned in
2 studies, including observations of clinical improvement?
and reduced growth velocity.?® Quality of life was referenced
narratively in 4 studies, though none used validated tools.
Cognitive outcomes were not reported. Due to the heteroge-
neity in outcome measures and absence of standardized
instruments (eg PedsQL, neurocognitive assessments), quan-
titative synthesis was not feasible. A summary of reported
functional outcomes is provided inTable 2.

Sensitivity and Heterogeneity Analyses

Excluding studies at high risk of bias or with imputed Cls
produced minimal impact on pooled estimates, suggesting
robust findings (Figure S4). However, substantial heteroge-
neity persisted across outcomes. For ORR and PFS (/2 =
88.75% and 89.01%, respectively), variation likely stemmed
from differences in therapy type, dosing, treatment setting,
study design, and age range (3.2-14.7 years). Therefore,
pooled estimates should be interpreted cautiously given the
substantial clinical and statistical heterogeneity across
included studies.
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Figure 3. Overall response rate (ORR) in pediatric BRAF
V600-mutant LGG. (A) Forest plot of ORR across 16 treatments arms
using a random-effects model. (B) Subgroup analysis of ORR by drug
class (BRAF, Combination, MEK, other).

Discussion

This systematic review and meta-analysis evaluated the
efficacy and safety of targeted therapies in pediatric patients
with BRAFV600-mutant LGGs.The pooled analysis revealed
an ORR of 42.35%, a median PFS of 23.03 months, and an
occurrence of AEs of any grade reported across all studies,
with a grade 3/4 AEs rate of 30.56%, with statistically signif-
icant results (P<.05). These findings suggest that targeted
therapies offer a promising therapeutic avenue for this
patient population, demonstrating moderate efficacy with a
manageable safety profile.

Efficacy Outcomes

The ORR of 42.35% indicates that nearly half of the treated
patient experienced a significant reduction in tumor size,
notably exceeding rates reported with chemotherapy.?62
For example, Bouffet et al. (2023)* reported a response rate
of 47% for Dabrafenib plus Trametinib, compared to only
11% with standard chemotherapy (carboplatin and vincris-
tine), further supporting the superior efficacy of targeted
agents in this context.

The median PFS of 23.03 months also exceeded typical
outcomes of conventional chemotherapy, which range
from 10 to 18 months in similar pediatric populations.?
Subgroup analysis identified a significant association
between drug class and PFS (P=.01), with combination
BRAF/MEK inhibition yielding the longest PFS (27.82
months), followed by BRAF inhibitor monotherapy (26.36
months). These findings align with existing evidence that
combining targeted agents may enhance disease control
and reduce resistance.*

Safety Outcomes

Targeted therapies were generally well tolerated in pediat-
ric patients, with the incidence of any-grade AEs ranging
from 89% to 100% and grade 3/4 AEs of 30.56% (95% ClI,
22.60%-38.53%). Common toxicities included dermatolog-
ical toxicities (eg rash, dry skin, maculopapular rash),
fatigue, diarrhea, and elevated CPK levels.®*’ While differ-
ences in toxicity profiles between BRAF and MEK inhibitors
have been reported in the literature,® subgroup analyses
in this review did not yield statistically significant results to
support definitive conclusions regarding agent-specific AE
patterns.

To manage treatment-related toxicities, Cacciotti et al.
(2025) recommend proactive monitoring, including regular
dermatological, ophthalmologic, cardiac, and hepatic
assessments. These strategies are especially important in
children to detect complications early, support adherence,
and preserve long-term safety.

Functional Outcome

Functional outcomes were inconsistently reported and
could not be pooled for meta-analysis. Visual improvement
was the most frequently assessed domain, reported in up
to 34% of patients receiving targeted therapies, compared
to 11% in chemotherapy-treated groups (Nobre et al. 2020).
Some studies noted stability or improvement in perfor-
mance status?; however, standardized tools such as the
PedsQL or Karnofsky/Lansky scores were rarely used.”*
Motor function, neurocognitive performance, and quality of
life were largely absent or only qualitatively described, lim-
iting comparability across studies.

Although clinicians have gained experience in managing
and monitoring the toxicities of targeted therapies, key
questions remain regarding long-term effects on neurode-
velopment, growth, and psychological outcomes.6:20:31:34.35

While early findings suggest a potential functional benefit,
particularly in preserving vision,?2427293 the overall lack of
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Figure 4. Progression-free survival (PFS) in pediatric BRAF V600-mutant LGG. (A) Forest plot of pooled median PFS across 11 treatment arms,
calculated using a random-effects model. (B) Subgroup analysis of PFS by drug class (BRAF, Combination, MEK, other).



Figueira and Pigott: Target therapies for pediatric BRAF V600-mutant LGG

Motor

Forest plot of grade 3/4 Adverse Side Effects across 10 treatments arms using a random-effects model.

Figure 5.
Table 2. Functional outcomes summary
Vision Cognition

Kilburn et al. 2023 RCT Yes No Yes
Bouffet et al. 2023 RCT Yes No No
Bouffet et al. 2023 RCT No No No
Hargrave et al. 2019 RCT No No No
Selt et al. 2020 RS No No No
Leclair et al. 2022 RS Yes No No
Perez et al. 2021 RS Yes No Yes
Nobre et al. 2020 RS Yes No No
Tsai et al. 2023 RS Yes No No
Manoharan et al. 2020 RS Yes No No

Outcome notes
Yes Growth preserved; no decline in performance scores
Yes 34% visual improvement vs 11% in chemo group

No Not reported
No Not reported
No Not reported

No 2/3 patients improved; 1 stable vision

Yes 2 patients had improved vision

Yes Narrative mention of clinical improvement incl. vision
Yes Some vision/seizure improvement mentioned

No No visual improvement in optic pathway glioma

Abbreviations: RCT, randomized controlled trials; RS, retrospective studies; QoL, quality of life.

robust data highlights a significant evidence gap. Future
trials should incorporate standardized, validated measures
to comprehensively assess the impact of targeted therapies
on pediatric patients’ daily functioning and well-being.

Clinical Implications and Impact on Guidelines

This review highlights that BRAF V600E-mutant pLGG is a
distinct subtype with poorer prognosis and higher risk of
malignant transformation, carrying important clinical and
policy implications.?®* Targeted therapies demonstrated
improved tumor control with a generally manageable safety
profile, particularly in relapsed or progressive cases.

Emerging evidence suggests potential benefits of BRAF
inhibitors as a first-line treatment option®%; however,
most of the evidence included in this study evaluated this
treatment after progression or relapse. Therefore, while
early use appears promising, further studies are required
before routine first-line implementation can be
recommended.

Despite their promise, these therapies are primarily
disease-controlling rather than curative, requiring pro-
longed use and carrying the risk of resistance over time.*=’
Effectiveness of BRAF and MEK inhibitors varies consider-
ably across molecular subgroups and long-term outcomes
remain uncertain.®*¢ Further research is essential to better
understand mechanisms of resistance and to optimize
treatment sequencing and combination strategies.***

Recent updates to the NICE guidelines have acknowledged
the role of targeted therapies, particularly Dabrafenib plus
Trametinib in relapsed or refractory pLGG.*The findings of
this review suggest the potential benefits of molecularly
guided treatment approaches and highlight the need for pro-
spective studies evaluating targeted therapies in earlier treat-
ment settings. Routine molecular profiling at diagnosis may
help identify patients who could benefit from target therapies
and inform treatment decision-making.*62%252720.40

Furthermore, future studies should routinely capture func-
tional outcomes, including vision, cognitive function, and
health-related quality of life, to better evaluate the long-term
impact of these therapies on pediatric patients.*
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Strength and Limitations

This review is among the first to synthesize evidence on tar-
geted therapies for pediatric BRAF V600-mutant LGG, using
rigorous methods. Inclusion of randomized and RS, with sub-
group and sensitivity analyses, strengthened breadth and
interpretability. Limitations include reliance on small, retro-
spective, and heterogeneous studies, inconsistent functional
outcome reporting, incomplete data, and high risk of bias
from non-randomized designs. Variations in drug class, treat-
ment setting, and patient characteristics contributed to sub-
stantial heterogeneity, and pooled estimates should therefore
be interpreted cautiously. Nevertheless, these findings offer
valuable insights and underscore the need for high-quality
prospective studies with standardized outcomes.

Conclusion and Recommendations

Targeted therapies, particularly BRAF inhibitors, appear effec-
tive and generally well-tolerated in children with BRAF
V600-mutant LGGs, offering promising efficacy and fewer
high-grade toxicities compared to chemotherapy. These high-
light the potential role of molecularly stratified treatment path-
ways in clinical practice, although further prospective studies
are needed to define the role in earlier treatment settings.
Future research should focus on long-term, prospective studies
that incorporate functional and patient-reported outcomes.
Standardizing response criteria, AE grading, and follow-up
duration will enhance comparability across studies. Further
investigations are also needed to determine optimal duration,
sequencing, and combination strategies to enhance long-term
disease control and mitigate resistance.
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Lay Summary

Children with low-grade gliomas, the most common type of brain
tumor in pediatrics, often live many years after diagnosis, but treat-
ments like chemotherapy and radiotherapy can cause serious
long-term side effects that affect learning, growth, and quality of
life. In recent years, scientists have discovered that many of these
tumors carry a specific genetic change called the BRAF V600
mutation, which causes cells to grow uncontrollably. This discov-
ery has led to the development of targeted therapies, drugs
designed to block this mutation directly. Our study combined evi-
dence from 10 clinical and observational studies involving children

aged 1-17 years who were treated with these new targeted ther-
apies. We found that these treatments were effective in shrinking
or controlling tumors in around 4 out of 10 children and kept the
tumor from growing again for almost 2 years on average.
Importantly, these therapies were generally well tolerated, with
fewer serious side effects than traditional chemotherapy. Some
studies also reported improvements in children’s vision and day-to-
day functioning, although this information was not collected con-
sistently. This highlights an urgent need for future research to
include standard measures of children’s quality of life and neuro-
development alongside tumor response. Overall, our findings sug-
gestthattargeted therapies, particularly drugs that block the BRAF
mutation, offer a safer and more effective treatment option for
children with these specific brain tumors. Wider use of genetic
testing at diagnosis could help doctors select the best treatment
earlier, improving both survival and long-term well-being.
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