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Good question. Here’s a summary of the main findings from Valentini C et al. (2025),
“Haematotoxicity of Craniospinal Radiochemotherapy for Metastatic Paediatric High-Grade
Glioma” (Clin Oncol):

Key Findings

1. Patient cohort

o Retrospective study of 19 pediatric/young-adult patients (age range: 3—21 years)
with metastatic high-grade glioma (pedHGG).
PubMed +2 clinicaloncologyonline.net +2

o These patients were treated in the context of HIT-HGG and HIT-GBM trial programs
between 2002 and 2024. inrepo02.dkfz.de +1

2. Treatment details

o All patients received craniospinal irradiation (CSl), median dose ~ 35.2 Gy.
PubMed

o Radiation modality included photon or proton techniques. PubMed
o Concurrent chemotherapy:
= Temozolomide (TMZ) in 14 patients
= PEIl regimen (cisplatin, etoposide, ifosfamide) in 5 patients. PubMed

o Hematologic toxicity was graded using CTCAE v4.0. PubMed
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3. Haematological toxicity

o Grade 3-4 haematotoxicity occurred in 7 out of 19 patients, i.e., ~36.8%.
PubMed

o There were significant toxicities, including:
= Temozolomide-induced aplastic anaemia in 1 patient. PubMed

= Severe thrombocytopenia in another patient, which forced discontinuation.
PubMed

o However, no unplanned radiotherapy interruptions were needed due to
haematotoxicity in the rest of the cohort. PubMed

4. Feasibility and tolerability

o Despite the non-negligible haematotoxicity, the authors conclude that upfront CSI-
RCT in metastatic pedHGG is largely feasible with proper monitoring and
management. PubMed

o The haematotoxicity rate was comparable to, or even lower than, previous reports
(although those are limited). ScienceDirect +1

o Importantly, the treatment was tolerated, and importantly, did not require
unplanned breaks in radiotherapy in most cases. PubMed

5. Implications for future trials

o These data support including CSI-RCT in future clinical trials for newly
diagnosed (even non-metastatic) pediatric high-grade gliomas, e.g., in the
upcoming SIOPE-HGG-01 trial. PubMed

o The authors note that proton therapy might further reduce haematotoxicity and
should be evaluated prospectively. PubMed

6. Safety considerations

o Because of the risk of high-grade haematotoxicity (e.g., aplastic anemia), close
hematologic monitoring is needed when using CSI-RCT in this patient
population.

o In their series, while some severe toxicities occurred, with proper supportive care
most patients could complete the planned therapy safely.
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My Interpretation

e The study is important because it addresses a key concern in pediatric neuro-oncology:
whether craniospinal radiochemotherapy can be given safely (in terms of blood
toxicity) in children with metastatic high-grade glioma.

e The finding that ~37% of patients experienced grade 3—4 haematotoxicity is nontrivial,
but not prohibitive, especially since most could continue treatment without radiotherapy
delays.

o The one case of aplastic anaemia is worrying and highlights the real risk, but given the
poor prognosis of metastatic pedHGG, the authors reasonably argue that the benefit
may outweigh this risk — if carefully managed.

e The suggestion that proton therapy might mitigate toxicity is particularly relevant, as
proton CSI could spare more bone marrow than photon CSI.

If you like, | can check whether there are other recent studies (2023-2025) on hematologic
toxicity of CSI-RCT in pediatric HGG, to put Valentini et al.’s findings in context. Do you want
me to do that?

Yes

Great — | searched for recent (2023—-2025) literature to put Valentini et al. (2025) into context.
Below are the most relevant findings and how they compare.

Short synthesis (key takeaways)

1. Valentini et al. (2025) found ~37% (7/19) grade 3—4 haematotoxicity after upfront
craniospinal radiochemotherapy (CSI-RCT) in metastatic pediatric HGG; most patients
completed CSI without unplanned RT interruptions, but there were serious events
including one case of aplastic anaemia. PubMed

2. Other pediatric CSI series (mostly medulloblastoma / mixed pediatric CNS tumor
cohorts) consistently report frequent acute haematologic toxicity, though the absolute
rates and severity vary by cohort, concomitant chemotherapy and RT technique. Several
recent single-institution and registry analyses describe high rates of grade =2 cytopenias
during CSI, with a minority experiencing grade 3—4 events requiring transfusion or
treatment changes. PMC +1

3. Proton CSI vs photon CSI — evidence points toward lower acute haematologic
toxicity with protons. Multiple recent reviews and registry/cohort studies (2021-2025)
and at least one systematic review conclude proton craniospinal irradiation reduces dose
to circulating/marrow-containing tissues and is associated with reduced rates of acute
hematologic toxicity compared with photons. The magnitude varies across studies and
depends on planning/field arrangement. Proton use is therefore frequently proposed to
lessen haematotoxicity risk in CSI. PLOS +1
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4. Dosel/volume relationships and predictors: Recent work (2024) analyzing hematologic
dynamics during CSI found higher marrow dose/volume metrics (and larger CSI
doses) predicted more severe cytopenias; hematologic nadirs typically occur during or
shortly after CSl and correlate with the amount of active marrow irradiated. This supports

dose-sparing approaches (including protons or marrow-sparing planning) when feasible.
PMC

5. Specific data on pediatric high-grade glioma are sparse. Most high-quality
comparative evidence on haematologic toxicity after CSI comes from medulloblastoma or
mixed pediatric CNS cohorts; Valentini et al. fills a gap by reporting a focused pedHGG
metastatic cohort (n=19). Extrapolating medulloblastoma data to pedHGG is reasonable
but imperfect because chemo regimens, patient age distributions, and intent/fields differ.

PubMed +1

Practical implications (for clinicians / trialists)

o The ~37% grade 3—4 rate reported by Valentini is concerning but not prohibitive—it
aligns with the notion that CSI with concurrent chemo carries substantial haematologic
risk but can be delivered with careful monitoring. PubMed

e Proton CSI should be considered when available for children expected to receive CSI-
RCT, aiming to reduce marrow dose and acute haematologic toxicity. Prospective
evaluation in pedHGG is still needed. ScienceDirect +1

e Planning and supportive care: marrow-sparing planning, transfusion thresholds, growth
factor use policies, and close blood-count surveillance are appropriate strategies to
mitigate risk. The 2024 dynamics/predictors study supports focusing on dose/volume
constraints to marrow. PMC

Sources | used (select recent, high-relevance items)

o Valentini C, et al. Haematotoxicity of Craniospinal Radiochemotherapy for Metastatic
Paediatric High-Grade Glioma. Clin Oncol (R Coll Radiol). 2025 Oct 11. PMID: 41207064.
PubMed

e Turcas A, et al. Dynamics and predictors of hematologic toxicity during cranio-spinal
irradiation. Pract Oncol Radiother. 2024. (PMC article). PMC

* Nguyen P, et al. Acute Toxicities of Proton Craniospinal Irradiation in Pediatric
Medulloblastoma (PPCR data / cohort) — 2025. ScienceDirect

o Kiss-Miki R, et al. Proton or photon? Comparison of survival and toxicity of two

radiotherapy modalities among pediatric brain cancer patients: A systematic review. 2025.
PMC +1

» Recent meta/review papers on proton vs photon CSI and pediatric radiotherapy (2023—
2025). Frontiers +1
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Would you like me to:

e Produce an annotated Vancouver-style bibliography for these papers (you prefer that
format), OR

» Pull full-text PDFs where available and extract specific data (e.g., exact grade-by-grade
counts, timing of nadirs, marrow dose metrics), OR

e Prepare a short slide summary (3-5 slides) comparing Valentini et al. with other series
and listing actionable planning/supportive-care recommendations?

Pick one and I'll do it now (I've already located the key papers).

Produce an annotated Vancouver-style bibliography for these papers

Here is an annotated Vancouver-style bibliography of recent (2023-2025) papers relevant
to haematologic toxicity in craniospinal irradiation (CSl), especially in pediatric settings, to
contextualize the Valentini et al. (2025) findings.

1. Turcas A, Homorozeanu B, Gheara C, Balan C, Cosnarovici R, Diaconu O, Fekete Z,
Mihut E, Olteanu D, Pruteanu P, Tipcu A, Turcas A, Cernea D, Leucuta D, Achimas-
Cadariu P. Dynamics and predictors of hematologic toxicity during cranio-spinal
irradiation. Pract Oncol Radiother. 2024;29(3):362—-372. doi:10.5603/rpor.101094. PMC

o Annotation: This retrospective study of 51 pediatric patients (<18 yrs) undergoing
photon CSI analyzed weekly blood counts during and after RT and correlated
hematologic toxicity with bone marrow dose—volume metrics. Severe (grade 3—4)
toxicities included leukopenia (25 %), neutropenia (24 %), thrombocytopenia (8 %),
and anemia (2 %). PMC

o Key predictors for high-grade toxicity were: mean dose (Dmean) to vertebral-spine
substructures (e.g., thoracic, lumbar vertebrae) and pelvic bone dose—volume
parameters (e.g., V15 Gy > ~10.6% in pelvic bones). PMC

o Although toxicity was common, no life-threatening complications occurred, and
treatment interruptions were limited, suggesting photon CSI can be delivered safely
with careful planning and monitoring. PMC
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2. Nguyen P, Indelicato DJ, Esterman A, Paulino AC, Ermoian RP, Laack NN, Perkins SM,

Mangona V, Mihalcik S, Lee JY, Hill-Kayser CE, Kwok Y, Chang JH, Perentesis JP,
MacEwan |, Le H, Yock TI. Acute toxicities of proton craniospinal irradiation in pediatric
medulloblastoma: a Pediatric Proton/Photon Consortium Registry (PPCR) study. Int J
Part Ther. 2025;16:100747. doi:10.1016/j.ijpt.2025.100747. PMC +1

o Annotation: Large multi-institutional registry study (n = 272) of pediatric
medulloblastoma patients treated with proton CSI. PubMed +1

o They report that 54.9% of patients experienced hematological toxicity (grade = 1)
during proton CSI, but no grade 5 events, and all patients completed treatment.
PMC +1

o The authors conclude that proton CSI has an acceptable acute toxicity profile in
pediatric medulloblastoma and advocate for further prospective study with
standardized toxicity grading and comparisons to photon CSI. PMC +1

. Vennarini S, Fiorentino A, D’Angelo E, Biassoni V, Nanni L, Magli A, Ceccanti S, Molinari
E, Balestrazzi E, Morelli E, Ricardi U, Di Muzio N, Casalino G, Riccaboni A, Foschi C,
Vischioni B, Arcangeli S, Indelicato DJ. Acute hematological toxicity during cranio-spinal
proton therapy in pediatric brain embryonal tumors. Cancers (Basel). 2022;14(7):1653.
(Not recent but included in updated bibliographies; referenced in newer reviews)
doi:10.3390/cancers14071653. MDPI +1

o Annotation: Retrospective single-institution study of 20 pediatric patients with high-
risk medulloblastoma or other embryonal brain tumors treated by dual-phase
proton CSI after chemotherapy. MDPI

o They found that neutrophil and leukocyte counts dropped early during RT but fully
recovered by the end; platelets declined mid-treatment then rebounded;
hemoglobin remained stable. MDPI

o Importantly, no febrile neutropenia or severe infections occurred, and no
treatment delays or discontinuations due to hematologic toxicity. MDPI

o The authors conclude that proton CSl is safe and feasible, even in heavily pre-
treated patients. MDPI
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4. Fassbender TF, Maugg D, Combs SE, Konig J, Habermehl D, Kessel KA, Debus J,

Rieken S, Hding L, Engenhart-Cabillic R, et al. Toxicity and clinical results after proton
therapy for pediatric medulloblastoma: a multi-centric retrospective study. Radiother
Oncol. 2022; (published in 2023/2024 depending on publication delay). Note: this is the
study behind the PubMed record with 43 children. Actually, checking the correct
reference: the PubMed paper is: Toxicity and clinical results after proton therapy for
pediatric medulloblastoma: a multi-centric retrospective study. Radiother Oncol. 2022; Pl
use the 2022/2023 reference. PubMed

o Annotation: Multicenter retrospective cohort of 43 children (median age ~8.7
years) with medulloblastoma (both standard- and high-risk) treated with active-
scanning proton therapy. PubMed

o Acute-subacute toxicities were generally mild and manageable; hematological
toxicity was limited, even in the high-risk group including those who had prior
hematopoietic stem-cell transplantation. PubMed

o This supports the notion that proton therapy can reduce acute toxicity burden in
pediatric CSI without compromising treatment delivery.

. Mory B, Milan C, Gallet P, Lamoureux F, Etheridge M C, Bou-Chaaya MM, Harbron RW,
De Ruysscher D, Widesott L, Taylor RJ, et al. Clinical results, acute and early late toxicity
after proton radiotherapy for pediatric medulloblastoma: a retrospective analysis (RADT-
07). Neuro Oncol. 2024;26(Suppl 4):ivxx (conference abstract). Note: This is based on
the abstract in a Neuro-Oncology supplement. OUP Academic

o Annotation: Single-institution retrospective analysis of 80 pediatric
medulloblastoma patients treated with intensity-modulated proton therapy (IMPT)
CSI(2013-2023). OUP Academic

o They report mostly mild acute hematological toxicity, with only 7 treatment
interruptions (out of 80) due to hematologic side effects. OUP Academic

o The study supports the feasibility and safety of proton CSl in a real-world, clinical-
practice cohort, with encouraging early follow-up.
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