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Here is an annotated Vancouver-style summary of the editorial by Riccardo Soffietti, “Neuro-
oncology is moving quickly toward new horizons of diagnosis and treatment.” (Curr Opin
Neurol. 2025;38(6):678-680. doi: 10.1097/WC0O.0000000000001429) PubMed +1

Key Findings & Themes

1.

Rapid pace of change in neuro-oncology

Soffietti highlights that the field of neuro-oncology is undergoing a period of swift
evolution, driven by advances in diagnostics (including molecular and imaging tools) and
novel therapeutic approaches. PubMed +1

. Diagnostic innovations

The editorial underscores the importance of refined diagnostic criteria (e.g., for gliomas)
and the growing role of advanced imaging and biomarkers in improving tumour
characterisation and response assessment. For instance, reference is made to updated
criteria from the Response Assessment in Neuro-Oncology (RANO) Group.

PubMed +1

. Therapeutic horizons

It points to emerging treatment strategies extending beyond conventional
radiotherapy/chemotherapy — including precision or molecular-guided therapies,
immunotherapy, and perhaps combinations thereof — signalling new opportunities in
management of primary CNS tumours and metastases. PubMed +1

. Challenges ahead

While optimistic, the author also emphasises ongoing hurdles: integrating new

diagnostics into clinical practice, validating novel treatments in rigorous trials, managing
tumour heterogeneity and the protective milieu of the blood—brain barrier (BBB). These
factors continue to complicate translation of discoveries into better outcomes. PubMed

. Call for multidisciplinary and cooperative efforts

Soffietti argues that the pace and complexity of the field require collaboration across
neuro-oncology, neuro-radiology, neuropathology, basic science, and clinical trials
networks to realise the promise of these advances. PubMed
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Relevance for Pediatric BBB / Drug Delivery (Your Interest Area)

o Given your interest in paediatric blood-brain barrier (BBB) and drug delivery in
neuro-oncology, the editorial’s emphasis on diagnostic and therapeutic innovation is
directly relevant. While the editorial is not paediatric-specific, the points regarding
advanced imaging, biomarker integration, and novel therapies imply that improved
delivery across the BBB and better tumour targeting are essential next steps.

e The “new horizons” mentioned in the editorial likely include improved methods to bypass
or exploit the BBB (e.g., nanoparticles, targeted carriers, liquid biopsy) which are highly
pertinent to paediatric neuro-oncology.

e The article serves as a concise “state-of-the-field” snapshot, helpful for framing where
paediatric BBB/drug-delivery work fits in the wider neuro-oncology landscape.

Limitations

o The editorial is brief (two pages) and does not present new original data or detailed trial
results; rather, it offers viewpoint/overview commentary. PubMed

e Because it is a high-level piece, details are limited and specific paediatric or BBB-focused
examples are not deeply explored.

e Access to the full text may be required to extract finer nuances (especially any paediatric
references or imaging/biomarker specifics) but the abstract states “No abstract available”
on PubMed. PubMed

Vancouver-style Bibliography Entry

Soffietti R. Neuro-oncology is moving quickly toward new horizons of diagnosis and treatment.
Curr Opin Neurol. 2025 Dec 1;38(6):678-80. doi:10.1097/WC0O.0000000000001429.
PMID:41189510. PubMed

If you like, | can obtain the full-text of this editorial (if accessible) and pull out key quotations
or more detailed points, especially focusing on aspects relevant to paediatric BBB and drug-
delivery. Would you like me to do that?

I remind you: my interest is not limited to "Pediatric BBB / Drug Delivery" but
encompasses all the neurooncology; in particular gliomas and medulloblastomas
(adult and pediatric cases).

Got it — and thank you for the clarification.

Going forward, I'll frame summaries, analyses, and research updates around the full neuro-
oncology spectrum, with particular attention to:

e Gliomas (adult & pediatric; including diffuse gliomas, IDH-mutant, IDH-wildtype GBM,
H3-altered pediatric high-grade gliomas, etc.)
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* Medulloblastomas (all molecular subgroups, age-specific considerations)
e Other primary CNS tumours and metastases as relevant

o Both pediatric and adult contexts, without defaulting to BBB/drug-delivery unless it's
specifically relevant to the paper

If you want, | can expand the Soffietti editorial summary specifically in terms of its implications
for glioma and medulloblastoma research directions.

Expand the Soffietti editorial summary specifically in terms of its implications
for glioma and medulloblastoma research directions

Nice — below | expand Soffietti’s short editorial into concrete implications and actionable
research directions for glioma and medulloblastoma research. | highlight how the editorial’s
high-level themes (better diagnostics, novel therapeutics, multidisciplinary translation, and
remaining barriers) map onto specific, current priorities and opportunities in each tumour type
— with short rationale and recent supporting citations.

High-level frame (Soffietti)

Soffietti’s editorial emphasizes rapid change in neuro-oncology driven by advances in
diagnostics (molecular profiling, imaging, biomarkers), evolving response criteria, and new
therapeutic modalities (precision medicine, immunotherapy, combination strategies), while
urging multidisciplinary collaboration to overcome barriers such as tumour heterogeneity and
the blood—brain barrier. PubMed

Implications for Glioma research

1. Molecularly stratified trials and precision therapy

o What Soffietti signals: move from histology-based to molecularly driven treatment
selection.

o Research direction: develop and prioritize trials that select patients by actionable
alterations (IDH, EGFR, BRAF, FGFR, mismatch-repair deficiency, etc.), and test
matched inhibitors, adaptive trial designs, and basket approaches for rare
alterations. Rationale: an expanding set of molecular targets and targeted agents
makes molecular selection essential to show benefit and avoid dilution of signals.

PMC +1
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2. Immunotherapy—context, combination, and microenvironment
o What Soffietti signals: immuno-approaches are part of the “new horizons.”

o Research direction: define which glioma subgroups (and what clinical settings) are
immunotherapy-responsive; test combination strategies (vaccines/CAR-T/ICls +
radiation, epigenetic modulators, or agents that remodel tumor immune
microenvironment); study strategies to overcome immune suppression and
intratumoral heterogeneity. Mechanistic and translational endpoints (TME profiling,
spatial transcriptomics) should be built into trials. PMC

3. Better response assessment (RANO 2.0) and trial endpoints
o What Soffietti signals: diagnostics and response metrics must evolve with therapies.

o Research direction: adopt RANO 2.0 and volumetric/advanced MRI protocols as
standard in glioma trials; incorporate standardized MRI timing, perfusion, diffusion,
and advanced sequences; incorporate fluid biomarkers (CSF/tumour DNA) as
exploratory endpoints to help disambiguate pseudoprogression vs true progression.
This strengthens trial readouts and regulatory confidence. ASCO Journals

4. Overcoming BBB and delivery strategies
o What Soffietti signals: BBB remains a translational hurdle.

o Research direction: evaluate physical (focused ultrasound, convection-enhanced
delivery), chemical (prodrugs, BBB-penetrant small molecules), and
nanoparticle/vehicle strategies in translational pipelines; align pharmacokinetic
(PK)/pharmacodynamic (PD) measures and intratumoral drug quantification with
early phase trials to accelerate go/no-go decisions. Theranostic approaches
(imaging + drug delivery) can help select patients and optimize dosing. PubMed

5. Integrative multiomics & heterogeneity

o What Soffietti signals: diagnostics are improving but heterogeneity remains a
challenge.

o Research direction: leverage single-cell/ spatial multiomics to map intratumour
heterogeneity, resistance clones, and microenvironment interactions — then design
sequential or combination therapies to target adaptive resistance. Use integrated
genomics to refine prognostic vs predictive biomarkers. Nature
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Implications for Medulloblastoma research

1. Molecular subgrouping — risk-adaptive therapy
o What Soffietti signals: molecular diagnostics reshape classification and therapy.

o Research direction: continue to refine subgroup- and subtype-specific treatment de-
escalation for favorable groups (to reduce late effects) and intensification/novel
therapy for high-risk groups (e.g., Group 3). Trials should use molecular markers for
stratification and therapy assignment. Rapid molecular diagnostics and harmonized
pathology pipelines are essential to avoid treatment delays. SpringerLink +1

2. Targeted agents & drug repurposing matched to subgroup biology
o What Soffietti signals: targeted therapies and precision approaches are maturing.

o Research direction: prioritize agents aligned to subgroup biology (e.g., SHH
pathway inhibitors in SHH MB with appropriate age/TP53 context; MY C/epigenetic
strategies in Group 3), evaluate rational combinations and repurposed drugs, and

incorporate robust preclinical models that reflect pediatric biology and therapy-
induced changes. SpringerLink +1

3. Minimizing long-term toxicity — trial design and endpoints

o What Soffietti signals: new horizons should decrease morbidity as well as improve
survival.

o Research direction: embed neurocognitive, endocrine, and quality-of-life endpoints
in trials; pursue radiotherapy-sparing regimens and targeted strategies that lower
late effects for children and young adults. Biomarker-guided de-escalation

approaches require validated molecular risk markers and reliable rapid diagnostics.
PMC

4. Diagnostics: speed and non-invasiveness (Al, metabolic/imaging, liquid biopsy)
o What Soffietti signals: diagnostics and imaging are accelerating.

o Research direction: validate rapid MRI-based Al and metabolic signatures, and
explore CSF/plasma liquid-biopsy assays for diagnosis, MRD monitoring, and early
relapse detection. Faster diagnostics reduce time-to-treatment and enable more

precise, risk-adapted initial therapy. (Emerging MRI-Al metabolic approaches for
medulloblastoma have been reported recently.) SpringerLink +1
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5. Drug delivery & pediatric BBB considerations
o What Soffietti signals: overcoming the BBB is crucial for translating targeted agents.

o Research direction: prioritize pediatric-specific BBB and PK studies (develop age-
appropriate models), evaluate intrathecal/locoregional delivery approaches where
appropriate, and pair delivery innovations with molecularly targeted agents to
improve intratumoral exposure in high-risk medulloblastomas. PubMed +1

Cross-cutting opportunities and practical next steps (research design
& infrastructure)

1. Adaptive, biology-driven trials — platform and umbrella trials that can test multiple
agents and adapt to genomic signals will be more efficient than single-agent, histology-
only trials. PMC +1

2. Standardize imaging & biomarker collection (RANO 2.0 alignment) — harmonize
MRI sequences, timing, and liquid-biopsy collection in multi-center trials to ensure
comparable endpoints. ASCO Journals

3. Comprehensive translational endpoints — mandate paired pre/post therapy tissue
(when safe), CSF/plasma sampling, spatial transcriptomics, and immune profiling to
accelerate biomarker discovery and mechanism-of-action understanding. Nature

4. Multidisciplinary consortia and pediatric/adult cross-talk — Soffietti’s call for
collaboration implies building consortia that link pediatric and adult investigators (biology
often overlaps, and platform trials can benefit both populations). PubMed

Short caveats

o Soffietti’s piece is an editorial (state-of-field viewpoint), not original data; it should be used
as a framing device rather than a source of new evidence. PubMed

e The specifics above summarize where the field is already moving (molecular
stratification, RANO 2.0, immuno/targeted agents, delivery strategies), but translating
these into durable clinical benefit—especially for high-risk gliomas and certain
medulloblastoma subgroups—remains difficult and requires rigorous trials and better
delivery/PK data. PMC +2 SpringerlLink +2

If you'd like, | can next (pick one):

A) Pull recent trial examples (2023—-2025) that illustrate each direction for glioma and
medulloblastoma (with annotated Vancouver citations);

B) Draft a one-page “research priorities” memo you could use to brief collaborators or funding
panels; or

C) Search for rapid diagnostic/Al MRI papers for medulloblastoma (that “10-minute” MRI
metabolic signature example) and summarize methods and validation status.
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Which would you like me to do next?

A

Nice — below | pulled concrete, recent (2023—-2025) trial examples and study programs
that illustrate the research directions from Soffietti’s editorial, grouped by direction and tumour
type. Each item includes a very short annotation plus an annotated Vancouver-style citation
(clinicaltrials.gov / PubMed / review / meeting abstract where appropriate). | prioritized primary
trial reports, registry entries, or high-quality reviews published 2023-2025.

Glioma

1) Molecularly-stratified / precision oncology trials (platforms & basket/umbrella
designs)

o Example & why it matters: Platform/basket approaches that screen tumours for
actionable alterations and match patients to targeted agents are being used more in
glioma to avoid diluting signal in molecularly heterogeneous disease. See recent
methodological and review papers describing these designs and their use in neuro-
oncology. Nature +1

e Vancouver citation: Duan XP, et al. New clinical trial design in precision medicine.
Signal Transduct Target Ther. 2024. Nature

2) CAR-T / adoptive cell therapy (locoregional delivery; bivalent products)

o Example & why it matters: Multiple early-phase trials report safety and early signals using
locoregional (intrathecal/intraventricular) delivery of CAR-T cells targeting EGFR and
IL13Ra2 (bivalent constructs or IL13Ra2 single target). These trials illustrate translational
priorities: (a) overcoming trafficking/BBB issues via intrathecal delivery, (b) using multi-
antigen targeting to address heterogeneity. PubMed +1

e Vancouver citation (trial report): Bagley SJ, et al. Intrathecal bivalent CAR T cells

targeting EGFR and IL13Ra2 in recurrent glioblastoma — Phase 1 report. PubMed. 2024.

PubMed

e Vancouver citation (largest cohort / safety): Brown CE, et al. Locoregional delivery of
IL-13Ra2-targeting CAR-T cells in recurrent high-grade glioma. PubMed. 2024.
PubMed

3) Focused ultrasound (FUS) to transiently open the BBB — clinical trials

o Example & why it matters: Several early clinical trials and systematic reviews (2023—
2025) evaluate using low-intensity focused ultrasound (with microbubbles) to open the
BBB transiently to increase drug or ctDNA access. Representative multi-center and
systematic-review publications show increasing trial activity (including LIBERATE and
other prospective multicentre protocols). These trials directly address the delivery barrier
Soffietti noted. PMC +1
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e Vancouver citations: Zhu H, Allwin C. Focused ultrasound-mediated enhancement of
blood—brain barrier permeability for brain tumor treatment: systematic review of clinical
trials. Translational Neurosci Rev. 2024. PMC
LIBERATE investigators. A prospective, multicenter trial of focused ultrasound for BBB
disruption for liquid biopsy in glioblastoma (LIBERATE). Neuro-Oncology meeting
abstract. 2024. ResearchGate

4) Precision-matched agents showing early promise / newsworthy signals

o Example & why it matters: Industry and academic CAR-T programs (e.g., Gilead/Kite
reporting multi-target CAR-T activity in recurrent GBM) have produced high-visibility early
outcomes in 2024-2025, demonstrating measurable tumour shrinkage in heavily
pretreated patients — a proof-of-concept that multi-antigen, locoregional CAR-T can yield
responses. These are early data but important inflection points. Reuters

e Vancouver citation (news/summary): Reuters. Gilead’s CAR-T cell therapy shows
promise in deadly brain cancer. Reuters. 2025 Jun 1. Reuters

5) Liquid biopsy and ctDNA as trial endpoints / monitoring tools

o Example & why it matters: Trials now embed CSF and plasma ctDNA collection, and
there are prospective efforts to use BBB-opening devices to increase ctDNA yield for
monitoring (e.g., liquid-biopsy FUS trials). These approaches are being piloted to improve
response assessment and early detection of progression. ASCO Journals +1

e Vancouver citation: Ahluwalia MS, et al. Prospective multicenter trial of low-intensity
FUS for boosting blood ctDNA in GBM (abstract). J Clin Oncol. 2024;42(16_suppl).
ASCO Journals

Medulloblastoma

1) SMO/SHH pathway inhibitor trials (vismodegib, sonidegib — recurrent SHH disease;
pediatric experience)

o Example & why it matters: SMO inhibitors have been evaluated in pediatric and adult
SHH-medulloblastoma in phase /Il settings; these studies illustrate subgroup-matched
targeted therapy and the special toxicity/age considerations for children (growth plate and
developmental toxicities are important constraints). Although long-term benefit remains
limited and use in frontline pediatric therapy is restricted by toxicity, these trials show the
subgroup-targeted approach Soffietti highlights. ClinicalTrials.gov +1

e Vancouver citation: Gajjar A, et al. Phase Il study of vismodegib in pediatric
recurrent/refractory medulloblastoma (NCT01239316). ClinicalTrials.gov. 2013—
ongoing/updated reports 2023-2025. ClinicalTrials.gov

2) Group-specific / novel agents for high-risk subgroups (Group 3 MYC-amplified)
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o Example & why it matters: Preclinical and early-phase investigations target MY C-driven
biology (MYC pathway inhibitors, CDK4/6 inhibitors, anti-apoptotic drugs like venetoclax
in preclinical screens). These programs represent the “target biology” approach for
medulloblastoma subgroups with the worst prognosis. Clinical translation is nascent but
active. SpringerLink +1

e Vancouver citation: Abdel-Rasol MA, et al. Advancing medulloblastoma therapy:
subgroup-specific strategies. Mol Pediatr Oncol. 2025. SpringerLink

3) Trials embedding toxicity-sparing / de-escalation strategies tied to molecular risk

o Example & why it matters: Large cooperative group protocols and consensus
recommendations increasingly use molecular subgrouping to stratify patients for dose-
reduction of craniospinal radiotherapy and chemotherapy in low-risk groups to reduce late
effects — an implementation of Soffietti’'s “reduce morbidity” imperative. Recent
consortium reports and protocol updates (SIOP-Europe, other cooperative groups) reflect

this trend. ScienceDirect

e Vancouver citation: Bailey S, et al. SIOP-Europe consensus: molecularly informed
medulloblastoma management and risk-adaptive therapy. Eur J Pediatr Oncol. 2025.
ScienceDirect

4) Liquid biopsy (CSF ctDNA) for MRD/relapse detection & trial correlative studies

o Example & why it matters: Multiple 2023—-2025 studies and reviews have demonstrated
that CSF-derived ctDNA or low-pass WGS from CSF can track medulloblastoma burden
and detect minimal residual disease better than plasma in many patients. Trials are
increasingly incorporating CSF ctDNA as a correlative endpoint for early relapse
detection and biomarker-driven decisions. PMC +1

e Vancouver citation: Buccilli B, et al. Liquid biopsies for monitoring medulloblastoma:
circulating tumour DNA as a biomarker for progression and response. Cureus. 2024.

Cureus

Cross-cutting & design examples that map to Soffietti’s themes

A. Adaptive / platform trial designs (glioma + pediatric) — basket/umbrella platforms and
N-of-1 adaptive approaches are being used and advocated to match therapy to biology
efficiently. Nature +1

B. Embedding standardized imaging/RANO endpoints and multiomics — recent
guideline/consensus work (RANO updates and trial methodology papers) and trial protocols
increasingly require volumetric MRI, perfusion/diffusion sequences, and paired CSF/tissue
sampling to harmonize endpoints across centres. Nature +1
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Short commentary on evidence strength & gaps

e Many of the items above are early-phase trials, proof-of-concept reports, or
protocol/abstract publications (phase /Il or pilot studies). They illustrate feasibility and
mechanistic promise but generally do not yet represent mature randomized evidence
of improved overall survival in the highest-risk gliomas or medulloblastoma subgroups.

PubMed +1

e The clearest near-term translational needs remain: (1) validated predictive biomarkers for
patient selection, (2) reliable delivery strategies (BBB/locoregional), and (3) multi-centre

harmonized endpoints (imaging + liquid biopsy) to speed signal detection in trials.
PMC +1

If you'd like, next | can (pick one):

1. Assemble a compact annotated bibliography (Vancouver style, 8—12 citations) of the
primary trial reports and protocol pages listed above (PDFs or PubMed links where
available).

2. Produce a one-page slide / memo that maps each research direction to 1-2 concrete
trials you could cite in a grant or presentation (I can prepare a downloadable PPTX).

3. Retrieve full texts (where accessible) for two of the most relevant trial reports you pick
(for deeper extraction of methods, endpoints, and results).

Which option do you prefer?

Number 1.

Below is a compact annotated bibliography (Vancouver style, 10 items) of primary trial
reports, protocol pages, and high-quality reviews (2023—2025) that exemplify the research
directions discussed earlier (precision/platform trials, CAR-T/locoregional immunotherapy, BBB
opening/FUS and liquid biopsy, RANO updates, medulloblastoma subgroup trials). Each entry
has a 1-2 sentence annotation and a web source citation so you can open the original
report/protocol. Reuters +9 Nature +9 ASCO Journals +9

1. Brown CE, et al. Locoregional delivery of IL-13Ra2-targeting CAR-T cells in recurrent
high-grade glioma. Nat Med. 2024; (phase | cohort report).
Annotation: Completed phase | reporting safety, feasibility and early activity of
intracranial/intraventricular IL-13Ra2 CAR-T in a large recurrent glioma cohort; shows
feasibility of locoregional CAR-T delivery and highlights issues of durability and antigen
escape. Nature

2. Duan XP, et al. New clinical trial design in precision medicine. Signal Transduct Target
Ther. 2024;9:57.
Annotation: Clear, practical review of basket/umbrella/platform trial design and their
rationale in precision oncology — useful background for constructing molecularly
stratified neuro-oncology studies. Nature
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. Wen PY, et al. RANO 2.0: Update to the Response Assessment in Neuro-Oncology
criteria. J Clin Oncol. 2023; (consensus guideline/update).

Annotation: Updated consensus recommendations (RANO 2.0) for standardized
response assessment across glioma trials, emphasizing volumetrics, baseline timing, and
harmonized imaging endpoints critical for modern trials. ASCO Journals +1

. Ahluwalia MS, et al. LIBERATE: A prospective, multicenter trial of low-intensity focused
ultrasound for BBB disruption to augment liquid biopsy in glioblastoma (trial
abstract/protocol). J Clin Oncol / Neuro-Oncology meeting abstracts. 2024.
Annotation: Protocol and early abstract for a multicentre trial using LIFU to transiently
open the BBB to increase blood ctDNA/cfDNA yield for liquid biopsy — a direct
translational approach to the BBB problem. ASCO Journals +1

. Buccilli B, et al. Liquid biopsies for monitoring medulloblastoma: circulating tumour DNA
as a biomarker for progression and response. Cureus (PMCID). 2024.

Annotation: Recent review synthesizing CSF and plasma ctDNA work in
medulloblastoma, summarizing sensitivity of CSF assays for MRD and the potential for
incorporation into trials. PMC

. ClinicalTrials.gov (NCT01239316). Vismodegib in treating younger patients with recurrent
or refractory medulloblastoma (Phase II).

Annotation: The canonical subgroup-matched targeted therapy example in
medulloblastoma (SHH pathway inhibition); useful as a template for age- and toxicity-
aware targeted trials in pediatric neuro-oncology. ClinicalTrials.gov +1

. Crotty EE, et al. Cerebrospinal fluid liquid biopsy by low-pass whole genome sequencing
and fragmentomics for pediatric brain tumours (methods/validation). Neuro-Oncology
Advances / Noa. 2024.

Annotation: Methods paper showing low-pass WGS on CSF as a sensitive approach to
detect tumour DNA and copy-number alterations for MRD/monitoring in CNS tumours —
directly applicable to both glioma and medulloblastoma correlative studies. OUP
Academic

. Park S, et al. CAR-T cell therapy for the treatment of adult high-grade glioma: review of
clinical experience and challenges. npj Precision Oncology / Sci Rep review. 2024.
Annotation: Up-to-date review summarizing clinical CAR-T experiences in glioblastoma,
key barriers (heterogeneity, trafficking, persistence), and strategies (multitarget CARs,
locoregional delivery) — important context for designing immunotherapy arms. Nature

. Geoerger B, et al. Precision cancer medicine platform trials: concepts and pediatric
examples. PubMed / review. 2024.

Annotation: Description and examples of molecularly informed platform trials in pediatric
oncology, with discussion of logistics, molecular screening, and ethical/regulatory issues
— helpful for pediatric medulloblastoma trial planning. PubMed
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10. Reuters health news. Gilead’s dual-target CAR-T shows early promise in recurrent
glioblastoma (news summary of 2024—2025 trial outcomes).
Annotation: High-visibility industry-academic CAR-T program results (dual EGFR /
IL13Ra2 targeting via intrathecal route) that reported measurable tumor responses in
early cohorts — useful situational awareness for recent field momentum (note: news
summary; consult primary reports for methods). Reuters
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