
CENTRAL NERVOUS SYSTEM

Valentina Pinzi
Fondazione IRCCS Istituto neurologico C. Besta

Milano



CNS OUTLINE
1. "Here's looking at you, SCLC Whole-Brain Irradiation. Do we really need you?"
A playful twist on the famous line from the film "Casablanca."

2. "Is it better to shine the beam before or after the immunotherapy scene, to suffer or to heal in the mind's great theater?"
Shakespeare contemplation on the "slings and arrows of outrageous fortune" from Hamlet.

3. “To spare or not to spare, that is the question”?
Can Hippocampal Avoidance (HA) Result in Sustained Prevention of Cognitive Function during Whole Brain Radiotherapy (WBRT) for 
Patients with Brain Metastases?

4. “I can’t explain what it means. And even if I could, I’m not sure I’d like it“
Inspiration from JD Salinger – The catcher in the rye (il giovane Holden) 

5. “REUNION“
Fred Uhlman

6. “Is procrastination of radiotherapy the thief of good time” for grade 2 glioma?
Inspiration from Edward Young in Night-Thoughts
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• The phase III EORTC trial (2007) established the role of PCI in ES-SCLC patients with a response to chemotherapy
(pre-brain imaging not mandatory)

• Takahashi et al. (Lancet O 2017) compared PCI and MRI surveillance à PCI did not prolong OS, despite that it reduced the risk of brain 
mets development from 59.0 to 32.9% at 1-year

• Keller et al (Clin Lung Cancer 2021) à active MRI surveillance and prompt salvage radiation for brain metastases is feasible in ES-SCLC

• CASPIAN and IMpower133 trials à decreases in brain mets rates in ES- SCLC with chemoimmunotherapy vs chemotherapy alone.

• CROSS-FIRE trial (2023) à After SRS, SCLC shorter OS compared to NSCLC. 
CNS progression occurred earlier in SCLC pts overall but was similar in patients matched on baseline factors. 
SCLC was not associated with increased neurological mortality, number of lesions at CNS progression, or leptomeningeal progression

• Various aspects of SCLC management have changed: staging with PET and brain MRI, modern radiotherapy techniques and intensive 
thoracic radiotherapy.
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• U.S. and European guidelines à for ES-SCLC pts showing response to initial systemic therapy, baseline brain MRI evaluation and 
regular brain MRI surveillance are recommended

• Various aspects of SCLC management have changed: staging with PET and brain MRI, modern radiotherapy techniques and intensive 
thoracic radiotherapy.
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• All pa%ents who respond to concurrent chemo-immunotherapy should undergo restaging with 
brain MRI to guide decision-making regarding PCI versus MRI surveillance alone. 

• MRI surveillance should be conducted for 2 years aBer response to ini%al therapy. 

• PCI (e.g., 25 Gy in 10 frac%ons or 20 Gy in 5 frac%ons) can be considered for pa%ents without CNS 
involvement who have a response to chemo-IT and good PS. 

• Concurrent treatment with PCI and immunotherapy or with TRT, PCI, and IT is appropriate aBer
comple%on of ini%al therapy. 
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Do we really need you? “

MRI surveillance is now an acceptable alternative 
to PCI in ES-SCLC 

SRS feasible
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IT - SRS for METS

657 pts with 4182 brain mets across 11 international institutions

Mets from NSCLC, renal cell carcinoma, or melanoma treated with SRS and ICI 

• SRS and ICI à low risk of any grade RN and SRN (not increased with concurrent administration)
• Therefore, ICI can safely be administered within 4-weeks of SRS. 
• 3 risk groups based on V12 Gy were identified

(1) < 12 cm3 à 3.7%
(2) 20 cm3 ≥ V12 Gy ≥ 12 cm3 à 10.3%
(3) > 20 cm3 à 12.6%

V12 Gy ≥ 12 cm3 was also predictive of increased SRN
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IT - SRS for METS

Dipasquale 2024





Local therapy should not be deferred unless deferral is specifically recommended.

The decision to defer local therapy should be based on a multidisciplinary
discussion of the potential benefits and harms the patient may experience



• Osimer%nib or Ico%nib à asympto EGFR-m NSCLC mets

• Alec%nib, briga%nib, or ceri%nib –> asympto ALK-rearranged NSCLC mets

• Pembrolizumab à from immunotherapy-naïve, programmed death-ligand 1–NSCLC who
are also receiving pemetrexed and a pla%num agent 

• Ipilimumab plus nivolumab (regardless of BRAF status) or dabrafenib plus trame%nib (with 
BRAF-V600E muta%on) à asympto melanoma mets

• combina%on of tuca%nib, trastuzumab, and capecitabine à human epidermal growth
factor receptor 2–posiNve breast cancer mets who have asymptoma%c brain metastases
and have progressed on previous trastuzumab, pertuzumab, and/or trastuzumab
emtansine–based therapy.

Type: evidence-based; Evidence quality: low; Strength of recommenda%on: weak





To spare or not to spare, 
that is the question”?



• RTOG0933 and NRG CC001 demonstrated that HA-WBRT is associated with the preservation of neurocognitive
functions and QoL

In SCLC, the neurocognitive benefits of HA-PCI are not conclusive: 
• Phase III PREMER RCT (150 pts LS-SCLC and ES-SCLC) à significantly improved neurocognitive functions in the 

HA-PCI group
• phase III RCT (NCT01780675), 168 patients LS-SCLC and ES-SCLC, no differences

(different neurocognitive assessment methods employed)

To spare or not to spare, that is the question”?
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Differential neuroprotective response to HA-WBRT was identified
derived benefit from HA-WBRT

Pts surviving ≥ 4 months

Pts with less severe patient-reported cognitive impairment at baseline 

Pts with primary lung histology.
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133 phase II 
35 phase III
BM from lung, breast cancer and melanoma 
113 à tyrosine kinase inhibitors (more frequently Osimertinib, Icotinib and Pyrotinib) 
50 à monoclonal antibodies (more frequently Trastuzumab, Pembrolizumab, Nivolumab) 
20 à conventional chemotherapies
6 à no oncological active drugs

96 à RT à 54 as exclusive treatment and 42 in combination with systemic therapies.

Tini et al., Radiat Oncol 2023 



Brain Mets. Future perspective

Trials.gov
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The same imaging protocol at baseline and across all %me points

RANO-HGG, the product of the maximal cross-sec%onal diameters of the enhancing lesions will be used
to determine the size of contrast-enhancing lesions. 

RANO-LGG, the maximal cross-sec%onal T2-weighted fluid-ahenuated inversion recovery (FLAIR) 
diameters will be used to determine the size of non–contrast-enhancing lesions
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To date no conclusive benefit of volumetric analysis over two-dimensional measurement (except IDHm
diffuse glioma)

The first postradiotherapy MRI as the baseline for newly diagnosed gliomas



Pseudoprogression is high in the first 12 weeks after chemoradiotherapy for glioblastomas (occurring in 
up to 30%-40% of patients)

For IDH-mutated gliomas and other glial tumors, the time course for pseudoprogression can extend well
beyond 3 months.

Advanced imaging techniques including perfusion imaging (dynamic susceptibility contrast or dynamic
contrast-enhanced MRI), diffusion imaging, magnetic resonance spectroscopy, and amino acid positron
emission tomography may help predict tumor response or allow the differentiation of 
pseudoprogression from progression.

There is also increasing interest in the use of automated assessment of response and the use of artificial
intelligence.

à are undergoing validation studies and may eventually be incorporated into the RANO criteria.
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[18F]FET 
[11C]MET 
[18F]F-DOPA

Standardised protocol

PET imaging intervals of 2–3 
months, preferentially in parallel
to MR imaging.

Systematic studies are needed to validate and refine the PET RANO 1.0 criteria in future updates.
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Diffuse gliomas with IDH mutation

most common malignant primary brain tumors in adults younger than 50 years of age, 

are not curable with current therapies, 

continuously grow and infiltrate normal brain tissue in the absence of treatment.







“Is procrastination of radiotherapy the thief of good time?“
Inspiration from Edward Young in Night-Thoughts

double-blind, phase 3 trial, randomized
patients with residual or recurrent grade 2 IDH-mutant glioma no previous
treatment other than surgery

either oral vorasidenib (40 mg once daily) or matched placebo in 28-day cycles.

• primary end point was imaging-based PFS 
• secondary end point was the time to the next anticancer intervention.



“Is procrastination of radiotherapy the thief of good time?“
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In patients with grade 2 IDH-mutant glioma 
(astro adn ODG)

vorasidenib significantly improved PFS 
and delayed the time to the next intervention. 
(INDIGO ClinicalTrials.gov number, 
NCT04164901.)

Median FUP 14 months



AEs of grade 3 or higher were more common in the vorasidenib
group than in the placebo group

serious adverse events and discontinuations of vorasidenib or 
placebo were low.

Effects on seizure QoL and neurocognition not yet available
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Real-world Artificial Intelligence Power
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Large language models can help us to investigate 
at a scale not previously possible

AAPM’s 2023 annual mee^ng



GRAZIE


