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Background
Prognostic stratification is of prime importance to guide treatment decisions in IDH-mutant glioma.
Systematic data on the prognostic value of PET in molecular subgroups of glioma are scarce.

Methods

In this retrospective, bicentric study, patients with IDH-mutant glioma and amino acid PET ([18F]FET or
[11C]methionine) within one year before/after first surgery were included. PET imaging was evaluated following
PET RANO 1.0 criteria, and uptake (maximum/mean tumor-to-background ratios; TBRmax/TBRmean) as well
as PET-positive volume (PET volume) were measured. Time to next intervention (TTNI) and overall survival (OS)
were used as endpoints.

Results

In total, 457 patients were included (53.8% male; median age 40 years [range: 18-81]), of whom 251 (54.9%)
had astrocytoma and 206 (45.1%) oligodendroglioma. In patients with astrocytoma undergoing PET before
resection or before/after biopsy, TTNI was associated with TBRmax (HR 1.72 [95%CI: 1.32-2.24], p<0.001) and
TBRmean (HR 2.32 [95%CIl: 1.45-3.70], p<0.001) independently from clinical variables such as age, WHO
grade, MGMT promoter methylation, extent of resection and postoperative treatment. In patients with
oligodendroglioma and PET before resection or before/after biopsy, PET volume (HR 1.16 [95%CI: 1.06-1.27],
p<0.001) was independently associated with TTNI. Receiver operating characteristic (ROC) analysis for
prediction of TTNI in astrocytoma revealed optimal TBRmax and TBRmean thresholds of 1.98 and 1.92,
respectively. For PET volume in oligodendroglioma, an optimal threshold of 43.15 ml was detected. In
astrocytoma, univariate analysis showed an association of OS with TBRmax (HR 1.32 [95%CI: 1.07-1.62],
p=0.010), TBRmean (HR 1.73 [95%CI: 1.07-2.80, p=0.026), and PET volume (HR 1.20 [95%CI: 1.07-1.34];
p=0.002). TTNI analyses according to type of surgery (biopsy vs. resection) and timepoint of PET (before/after
surgery) showed consistent results across subgroups.
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Conclusions
In this cohort, PET parameters at diagnosis showed prognostic value in IDH-mutant gliomas. Prospective
studies are needed to validate these findings and define prognostic models including PET imaging.
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honoraria from Eli Lilly. Woehrer A: has received honoraria for advisory board participation from Servier
and Novocure. Widhalm G: has received honoraria for advisory board participation from Servier. Berghoff
A: has received research support from Daiichi Sankyo and Roche and honoraria for lectures, consultation
or advisory board participation from Roche, Bristol-Meyers Squibb, Merck, Daiichi Sankyo, AstraZeneca,
CeCaVa, Seagen, Alexion, Servier as well as travel support from Roche, Amgen and AbbVie. Nakuz T: has
received honoraria for lectures, consultation or advisory board participation from Servier and research
funding from Novocure. Preusser M: has received honoraria for lectures, consultation or advisory board
participation from Bayer, Bristol-Myers Squibb, Novartis, Gerson Lehrman Group (GLG), CMC Contrast,
GlaxoSmithKline, Mundipharma, Roche, BMJ Journals, MedMedia, Astra Zeneca, AbbVie, Lilly, Medahead,
Daiichi Sankyo, Sanofi, Merck Sharp & Dome, Tocagen, Adastra, Gan & Lee Pharmaceuticals, Janssen,
Servier, Miltenyi, Bohringer-Ingelheim, Telix, Medscape, OnclLive. Albert N: has received honoraria for
lectures, consultation or advisory board participation from Novartis, Advanced Accelerator Applications,
Telix Pharmaceuticals, OncLive, Medsir and Servier and research funding from Novocure and Telix
Pharmaceuticals. All other authors declare no conflict of interest related to the present work.

Nuclear Medicine and Meurooncology (NMN) - Nuklearmedizin und Neuroonkologie Page 3 0f 78
c/o Wiener Medizinische Akaemdie GmbH, Alser Strasse 4 | 1080 Vienna, Austria
(t) +43 1 405 1383 - 1419 | () +43 1 405 1383 & 14719 | [e] nmni@wma.co.at _ -
FVB-Fahl 1356163320 www.nmn Sﬂﬂlet}f.ﬂrg




NMN Symposium:
- N Precision Medicine

| 09 - 10. May 2025 / Vienna, Austria
WNIVIN

Palais Ferstel

Abstract Number: 8
Abstract Title: Efficacy and safety of 1777Lu-DOTATATE treatment in patient with neurofibromatosis type
2 and multiple intracranial meningiomas, after several courses of radiotherapy - a case report.

Authors:
Grzbiela H', Olczyk T?

"Il Radiotherapy and Chemotherapy Clinic, Maria Sklodowska-Curie National Research Institute of Oncology,
Gliwice Branch, Gliwice, Poland, 2Department of Nuclear Medicine and Endocrine Oncology, Maria
Sklodowska-Curie National Research Institute of Oncology, Gliwice Branch

Background

Neurofibromatosis type 2 is associated with several types of CNS tumors, including meningiomas, usually
multiple and diagnosed at a young age. Surgery and radiotherapy are the most common treatment modalities,
but, due to their somatostatin receptors expression, 177Lu-DOTATATE may also be an option.

Material and Methods

We report the case of a male patient with neurofibromatosis type 2, 15 years old at the time of diagnosis, 24
years old at the time of 177Lu-DOTATATE treatment. In 2011, he underwent neurosurgery for a cerebral
convexity tumor (Atypical meningioma G2), in 2012 another neurosurgery for a parasagittal tumor (Atypical
meningioma G2) and in 2019 the resection of a tumor adjacent to the frontal lobes (Transitional meningioma
G1). He also underwent several courses of CyberKnife radiotherapy: in 2014 to the meningiomas adjacent to
the medulla and of the cerebral falx; in 2015 to the meningiomas of the olfactory bulb and of the left sphenoid
bone; in 2016 to the meningiomas of the left frontal and right parietal lobe. The MRI scan performed in June
2020 showed progression of the meningiomas of the left parietal lobe and the parasagittal meningioma, as
well as radionecrosis. The tumors were 68Ga-DOTATATE avid in PET scans.

Results

The patient received two infusions of 177Lu-DOTATATE - in July and September 2020. The treatment was well
tolerated, no toxicity was observed. Six months later, the MRl scan showed progression of the meningioma of
the right parietal lobe, but the neurological status of the patient deteriorated significantly, so no further
treatment was possible.

Conclusion

The 177Lu-DOTATATE treatment of meningiomas is a valuable option and seems to be safe in patients who
underwent several courses of radiotherapy. However, it must be taken into account that meningiomas in
patients with neurofibromatosis type 2 are more aggressive and associated with early mortality.
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Background

Preliminary studies indicate that female patients show higher [18F]FET uptake in the background than male
patients in positron emission tomography (PET), which may have previously unexamined implications for
lesion evaluation, target-to-background ratios (TBR) and PET-based tumor volume segmentation. We therefore
investigated [18F]FET uptake in the healthy background and tumor, comparing female and male patients with
glioma.

Methods

A cohort of patients with treatment-naive gliomas of WHO grade 2-4 was retrospectively analyzed. In addition
to biological sex, characteristics such as age, body mass index (BMI) and use of cortisone or contraceptives at
the time of imaging were recorded. PET analyses included the assessment of background uptake
(SUVmeanBG) and target lesions (SUVmean, SUVmax, TBRmean, TBRmax) according to
EANM/EANO/RANO/SNMMI guidelines using standardized crescent-shaped volumes of interest (VOI) in the
contralateral hemisphere. Statistical models were used to investigate whether the measured values differ
between male and female patients and whether additional parameters influence these values.

Results

After screening the entire cohort, over 240 patients met the inclusion criteria. Preliminary analyses of 86
patients (43 females and 43 males), adjusted for age, BMI and application dose, showed effects of sex (p =
0.02) on SUVmeanBG. The SUVmeanBG of the preliminary sample was calculated as md = 0.98 (IQR 0.26),
with md = 1.01 (IQR = 0.28) for female patients and md = 0.93 (IQR = 0.23) for male patients. However, this
effect wasn’t found for tumoral uptake values. Full cohort results will be available at the time of abstract
presentation.

Conclusion

Analysis of the preliminary cohort suggests sex differences in [18F]FET background uptake with significantly
higher values in female patients. Although this did not result in significant differences in tumor-related
parameters in this cohort, the influence of patient sex, particularly on the background activity-based tumor
segmentation, should be analyzed in future quantitative PET studies.
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Background

Somatostatin receptor-targeted radionuclide therapy (SSTR-RT) is currently used as an effective therapeutic
option for refractory meningiomas. However, factors associated with response to this therapy as well as
dosimetric data are scarce. This study aims to report on factors affecting therapeutic response in
meningiomas treated with SSTR-RT and to collect initial dosimetric data.

Methods

Patients with refractory meningiomas, who underwent SSTR-RT with 177Lu-DOTATATE from July 2021 to July
2024 and for whom dosimetric data were available, were retrospectively included. Clinical factors, WHO
grading, previous therapy, 3D MRI volumes and pre-treatment PET uptake parameters were correlated with
post-treatment progression as defined according to 3D RANO criteria. MRI growth rates, as well as dosimetric
data obtained from 3 time points and with correction for partial volume effect, were also calculated.

Results.

Fifteen patients (61.9+10.5 years old, 7 women) underwent a median of 4 [2;4] cycles of 177Lu-DOTATATE,
with eight-week intervals between therapies, and with a median absorbed dose/cycle of 3.0 [2.1;4.8] Gy. High
WHO grading, antecedent of bevacizumab therapy, and high SUVmean meningioma uptake on pre-therapeutic
PET were risk factors for post-treatment progression (p<0.05). Growth rate measurements after therapy were
significantly decreased in well-selected SSTR-RT candidates (i.e. patients presenting no risk factors) as
compared to the other patients (9 vs. 6 patients, -111% vs. +125%, p<0.01). In well-selected candidates, a
significant correlation between absorbed dose/cycle and SUVmean on the pre-therapeutic PET was observed
(r=0,69). However, no association between dosimetric data and growth rate measurements was observed.

Conclusion

SSTR-RT is effective in meningiomas having no risk factors for post-treatment progression, i.e. without factors
of highly aggressive meningiomas. Absorbed doses in meningiomas treated by SSTR-RT are relatively low. In
well-selected patients, a correlation between pre-therapeutic PET uptake and absorbed dose/cycle is
observed, but no clinical dose-effect association is visualized.

Nuclear Medicine and Meurooncology (NMN) - Nuklearmedizin und Neuroonkologie Page 6 of 78
c/o Wiener Medizinische Akaemdie GmbH, Alser Strasse 4 | 1080 Vienna, Austria
(t) +43 1 405 1383 - 1419 | () +43 1 405 1383 & 14719 | [e] nmni@wma.co.at _ -
FVB-Fahl 1356163320 www.nmn Sﬂﬂlet}f.ﬂrg




NMN Symposium:
- N Precision Medicine

| 09 - 10. May 2025 / Vienna, Austria
WNIVIN

Palais Ferstel

Abstract Number: 12
Abstract Title: ASSESSMENT OF QUALITY OF LIFE IN CANCER PATIENTS RECEIVING RADIOLIGAND
THERAPY (RLT)

Authors:
Van Hemelrijck M', Albert N, Bultijnck R, Goffin K, Minniti G, Oyen W, Ramage J, Seront E, Silva J, van der Graaf
W, van Herpen C, Deroose M C, Preusser M

'King's College London, London, United Kingdom

Background

The European Organisation for Research and Treatment of Cancer (EORTC) Radioligand Therapy (RLT) Task
Force (TF) was launched in June 2024 to enhance scientific and regulatory expertise, supporting impactful
clinical trials. While RLT shows promise in improving quality of life (QoL) and survival, challenges persist,
particularly regarding patient-reported outcomes (PROs) and health-related QoL (HRQol). Existing EORTC
QoL questionnaires for prostate and neuroendocrine tumours lack RLT-specific considerations, necessitating
their integration into the EORTC QoL Group strategy.

Methods

As a TF, we aim to assess whether current EORTC QoL questionnaires adequately capture RLT-related
concerns. If gaps are identified, we will determine whether to develop a standalone module or incorporate
additional items into existing modules using the EORTC Item Library.

Our approach follows EORTC QoL Group guidelines and consists of two phases:

1. Identification of Relevant QoL Issues

A systematic literature review and interviews with patients and healthcare professionals will identify key QoL
concerns for RLT patients. Using appropriate sampling matrices across languages, insights will be
synthesised, rated for importance, and refined based on defined criteria.

2. Development of a Provisional RLT QoL Item List

Identified issues will be transformed into questionnaire items. Patients and healthcare professionals will
review these for clarity and relevance, with feedback guiding final refinements. A decision will then be made
on whether to develop a standalone module or integrate items into the Item Library.

Results
This initiative seeks to develop a validated, practical QoL assessment tool for RLT patients. Funding acquisition
is ongoing, and collaboration opportunities remain open.

Conclusion

The EORTC aims to enhance survival and QoL by evaluating therapeutic strategies. With the rise of RLT for
cancer, itis crucial to assess the EORTC QoL questionnaires’ suitability and identify additional items to cover
RLT-specific QoL aspects comprehensively.
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Background

In addition to MRI, amino acid PET, particularly O-(2-[18F]fluoroethyl)-L-tyrosine (FET), has become an
important imaging modality for brain tumor diagnostics. Further standardization is required to reduce
variability in the assessment of quantitative FET PET parameters such as the maximum and mean tumor-to-
brain ratios (TBRmax, TBRmean) and metabolic tumor volume. To reduce the intra- and inter-reader variability
in the assessment of quantitative FET PET parameters, we developed a fully automated workflow for the
clinical evaluation of FET PET and compared its performance to human experts.

Material and Methods

We assessed 740 FET PET scans from 595 brain tumor patients (mainly glioma, 65%) at various disease stages
performed on three different PET scanners across two institutions. The images were routinely evaluated by
three experienced nuclear medicine physicians and re-analyzed using a fully automated workflow based on
the previously developed Juelich Segmentation Tool for Brain Tumor PET (JuST_BrainPET). Parameters
including the mean background standardized uptake value (background SUVmean), TBRmean, and TBRmax
were computed and compared with expert evaluations using the Pearson correlation coefficients.

Results

The automated workflow correctly identified 526 FET-avid lesions with a sensitivity of 98% and an F1-score of
0.91. False positives were noted, but 74% of these were volumetrically smaller than 0.5 ml, i.e., considered
non-measurable disease according to PET RANO 1.0. A strong correlation was observed between the
automated and manual assessment, with correlation coefficients greater than 0.85for all three metrics (Figure
1). Bland-Altman analysis showed a minimal bias of 1.1% towards overestimating the background SUVmean,
with a slight overestimation of TBRmean (5.1%) and TBRmax (5.9%) (Figure 1). Scanner variations showed
limited effects on the performance.

Conclusion
The presented fully automated workflow offers a fast and reliable evaluation of FET PET scans in patients with
brain tumors, with a strong potential towards a better comparability and standardization.

Author Disclosure: Norbert Galldiks has received honoraria for lectures from Blue Earth Diagnostics, for
advisory board participation from Telix Pharmaceuticals and Servier, and for consultancy services from Telix
Pharmaceuticals. Philipp Lohmann has received honoraria for lectures from Blue Earth Diagnostics, and for
advisory board participation from Servier. All other authors declare no competing financial interests.
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Figure 1: Pearson correlation coefficients and Bland-Altman analysis for the assessment of agreement
in background SUVmean (left), TBRmean (center) and TBRmax (right) between physicians and the fully
automated workflow. Dashed lines indicate equivalence between axes, solid lines show bias, and dotted
lines show the 95% limits of agreement with grey shaded regions for the confidence intervals.
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Background

The preoperative localisation of ACTH-producing pituitary adenomas remains challenging. MRI correctly
visualizes up to 75% of ACTH-producing adenomas. In many patients, pituitary exploration has to be
performed, with a risk of unnecessarily extensive resection, increasing the risk of postoperative pituitary
insufficiency, or incomplete tumor removal. We therefore aimed to evaluate the potential of
[18F]Fluorethyltyrosine positron emission tomography ([18F]FET PET/CT) in localising ACTH-producing
pituitary adenomas in patients with first diagnosis of Cushing's disease.

Material/Methods

[18F]FET PET/CT was conducted in all patients with a primary diagnosis of Cushing's disease at LMU Hospital
06-12/2024. Dynamic PET images were acquired 0-40 min after injection with a mean injected dose of 173
MBg. Maximal tumor-to-background ratios (TBRmax) were determined comparing maximum standardized
uptake values of pituitary adenomas to mean standardized uptake values of the right frontal and temporal
lobe. Numeric values were reported with median (interquartile range).

Results

A total of 10 patients were included, 5 with microadenoma, 2 with macroadenoma, 3 with no visible lesion on
MRI. The median preoperative ACTH level was 55.5 pg/mL (50.3-89.0), the median basal cortisol was 23.6
pg/dL (13.7-29.7). In all patients, dynamic [18F]FET PET/CT revealed a focal intrasellar hotspot indicating a
pituitary adenoma (median TBRmax 3.2; 2.4-3.6). 6/10 patients underwent transsphenoidal surgery until
01/2025. In all operated patients, the focal intrasellar hotspot was consistent with the histopathologically
proven corticotroph adenoma. 2 patients are still awaiting surgery, 1 patient refused surgery, 1 patient
postponed surgery due to hospitalisation for severe depression. All operated patients showed a postoperative
remission with a median basal ACTH of 6.0 pg/mL (4.5-20) and basal cortisol of 1.1 pg/dL (0.4-3.1). No patient
experienced a postoperative anterior pituitary insufficiency.

Discussion/Conclusion
Functional imaging with [18F]FET PET/CT can be effective in localising ACTH-producing pituitary adenomas
and can add valuable information to MRI and inferior petrosal sinus sampling.
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Background

Paraneoplastic syndromes (PNS) are conditions oftentimes expressed as encephalitis. In about 60% of
patients with autoimmune encephalitis (AE) , highly specific antineuronal antibodies (e.g., Hu, Yo, NMDA) can
be detected. In two-thirds of these patients, the neurological manifestation precedes the tumor diagnosis up
to 4 years. The purpose of this study was to evaluated the clinical presentation and FDG-PET/CT findings in a
group of patients clinically diagnosed with AE.

Materials and Methods

This study includes 37 patients, aged from 13to 75 (47.08 + 20,00 years), 65% female, who had been presented
neurological manifestations of AE. Retrospectively, clinical records were analyzed by the neurology staff, being
the clinical manifestations and the results of antibodies tests correlated with FDG-PET/CT brain images,
analyzed by an expert in nuclear medicine.

Results

Among the patients studied, 24.3% had suspicion or confirmed neoplasia (most of them breast or thyroid
lesions). Almost half of patients (49%) had positive antibodies. Some patients had negative antibodies (n =12)
and some were untested (n = 7). For most of the groups of patients, epilepsy was a common manifestation,
followed by behavior and sensitive alterations.The exception is the aquaporin-4 antibody, for which muscular
disorders are the main symptom, also highlighted in GAD patients. Considering the whole group, the areas of
more common hypermetabolism are basal ganglia, temporal lobe, cingulate gyri, and precuneus. The main
hypometabolic regions were the cerebellar hemispheres, and diffuse cortical areas (Fig.1).

Discussion

Patients with different neurological manifestations and antibodies may have different uptake patterns in brain
FDG images. Independent of detection or suspicion of neoplasia, these findings can be a signal of PNS,
contributing to the earlier diagnosis and definition of therapeutical approach.

Conclusion
Neurological manifestations and FDG-PET/CT findings showed specific signatures on the presence of
symptoms of AE with or without PNS.
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Fig.1. Summary map highlighting

antibodies and brain regions, both

the statistical differences of 'F-FDG uptake for different

in pre and posttreatment phases, as a descriptor of the
neurological manifestations of the group of patients studied. BG: basal ganglia; C: central region; CE:

cerebellum; CI: cingulate gyrus; ST: striatum; F: frontal lobe; MT: mesial temporal lobe; O: occipital
lobe; P: parietal lobe; T: temporal lobe. L and R referred respectively to the left and right sides of the
brain. Hyper: standard deviation of SUV mean > 2; Normal (yellow): -2.0 = standard of mean = 2.0.
The borderline values refer to values around -2.0 (border hypo, light blue), and + 2.0 (border hyper,
light red). (L) and (R) refer to left and right sides of brain.
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Abstract Number: 16
Abstract Title: The Dural Tail in Meningiomas: Correlation of MRI, PET/CT, and neuropathological findings
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Background

The dural tail sign of meningiomas on MRl is considered a tumor infiltration zone but may also reflect reactive
changes. PET imaging with somatostatin receptor-based tracers has shown greater sensitivity than MRI in
differentiating tumor tissue from tumor-free areas in meningiomas, but its predictive value at the dural tail
remains unclear.

This interim analysis of the prospective dural tail study correlates MRl and PET/CT findings of the dural tail with
histopathological data.

Methods

Patients >18 years with a newly diagnosed meningioma, MRI-detected dural tail and enhancement on
SIFATATE-PET/CT, treated between 01/2023 and 12/2024, were screened. Biopsy sited were identified on pre-
fused images: PET+MRI+, PET-MRI+, and PET-MRI-. Navigated intraoperative samples were taken (Figure 1).
Histopathological findings were correlated with imaging. DNA-methylome analysis and Maas et al. risk
stratification (MS) was performed.

Results

20 patients (15 female; mean age 59.9+10.8 years) were analyzed.

Histology showed two WHO grade 2 (MS 5 and 1) and 18 WHO grade 1 meningiomas (MS 2 in 4 patients, MS 0
in 8 patients, n/ain 6 patients).

In PET+MRT+, PET-MRT+ and PET-MRT- regions, 16/20 (80%), 9/20 (45%) and 3/20 (15%) specimens showed
tumor cell infiltration, respectively.

No correlation was observed between presence of tumor cells in the dural tail specimens and WHO grade, MS
or distance to the tumor margin.

MRI-positive dural tail showed a sensitivity (specificity) of 89.2% (50.5%).

PET-positive dural tail showed a sensitivity(specificity) of 57.1% (86.7%).

Congruent PET and MRI results (PET+MRT+ or PET-MRT-) had a sensitivity (specificity) of 84.2% (79.0%) and a
PPV (NPV) of 77.8% (85.1%).

Conclusion
These preliminary results indicate that the combination of MRI and PET has a high predictive value in detecting
tumor infiltration of the dural tail. The final results of the prospective trail are pending as the study still recruits.
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Abstract Title: Impact of preoperative somatostatin-receptor-targeted PET imaging on resection
planning and surgical decision-making in meningiomas
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Background

In meningiomas, preoperative MRI remains the primary imaging modality for resection planning, often
complemented by CT imaging for skull base or intraosseous tumors. However, the advent of somatostatin-
receptor (SSTR)-targeted PET promises significant advantages for delineating tumor boundaries. This study
aims to investigate if inclusion of preoperative PET information to conventional MRI/CT influences resection
planning in patients with meningioma.

Methods

We retrospectively analyzed resection boundaries and parameters relevant for surgical planning including
osseous resection in patients with meningioma who underwent preoperative PET imaging, based on suspicion
of skull base and/or intraosseous involvement. Initially, the parameters were determined only on preoperative
MRI/CT. Subsequently, resection planning was re-evaluated using the additional information provided by PET
imaging. Imaging analyses were conducted using Brainlab Elements software.

Results

47 patients were included: 27 skull base, 11 convexity and 9 parafalcine meningiomas were identified. The
extent of planned tumor resection was modified in most cases (31/47, 66.0%) after re-evaluating surgical
planning with PET imaging. Planned tumor volumes were mainly altered in meningiomas located at the skull
base (19/31, 61.3%), and in tumors with intraosseous involvement (26/31, 83.9%). In 26/31 patients (83.9%)
planned tumor volume increased by 4.3 cm?®, while it decreased in 5/31 cases (16.1%) by 1.6 cm?®. Across all
patients, median tumor volumes showed an increase after reviewing PET imaging of 0.15 cm?® (p=0.001). PET
imaging identified the need for further tumor resection to achieve complete resection in 9/47 patients (19,1%),
who were initially considered completely resectable using MRI/CT-based planning.

Conclusion

Our study shows that preoperative PET imaging may significantly extend resection boundaries in
meningiomas. Our data highlights the potential limitation of MRI/CT-based planning alone, which may result
in an incomplete resection plan. These findings suggest that PET imaging serves as a promising preoperative
tool that could enhance surgical precision in meningioma surgery.
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Abstract Title: Targeting fibroblast activation protein in brain metastases: development and evaluation
of a novel alpha-ketoamide-based FAP radioligand
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Background

Brain metastases are the most common malignant tumors of the central nervous system in adults, affecting
approximately 20% of patients with solid cancers. Current therapeutic options remain limited. We have
recently demonstrated that fibroblast activation protein (FAP) is expressed in brain metastases, making it a
promising target for theranostic applications. Here we aimed to develop and test novel FAP-targeting
radioligands based on alpha-ketoamide FAP inhibitors (FAPI) in vitro and in vivo models.

Material and methods

Novel alpha-ketoamide FAPi with variable linker lengths were radiolabeled with 99mTc and their binding and
internalization was assessed in vitro. Biodistribution studies were conducted in mice bearing FAP-expressing
subcutaneous tumors and intratumoral accumulation was visualized using SPECT imaging. The most
promising candidate was further tested in an intracranial tumor model.

Results

Among the tested compounds, 99mTc-labelled NS654 demonstrated specific binding to FAP-expressing cells
and efficient internalization in vitro. In vivo, it exhibited favorable pharmacokinetics, with selective
accumulation in FAP-expressing subcutaneous tumors. Notably, the compound was able to cross the blood-
tumor barrier and accumulate in intracranial tumors.

Conclusion

We developed a novel 99mTc-labeled FAP radioligand using an alpha ketoamide inhibitor. Its favorable in vivo
properties, including penetration of the blood-tumor barrier, highlights its potential for imaging brain
metastases. These findings support further development of alpha-ketoamide-based FAP-targeting
radioligands for theranostic applications.

Funding
Supported by the project National Institute for Cancer Research (Programme EXCELES, LX22NP0O5102) by the
EU, Ministry of Health of the Czech Republic and NU22-03-00318.
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Abstract Title: Metabolic and Molecular PET Profiling of Glioblastoma and Metastatic Brain Tumors: Key
Markers for Differentiation
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Background

Diagnosing brain tumors solely with MRl is challenging. This study evaluates the utility of multiple PET tracers—
FDG (glucose metabolism), MET (amino acid metabolism), FLT (vascular permeability), FMISO (hypoxic
regions), and THK5351 (tau protein and MAO-B expression)—in differentiating glioblastoma (GBM) from
metastatic brain tumors (Meta).

Material and Methods

We analyzed 66 GBM and 22 Meta cases (10 lung, 3 breast, 2 colon, 1 hepatic, 1 renal, 1 bladder, 1
leiomyosarcoma, 1 testicular, 1 ovarian, 1 unknown primary) that underwent PET imaging (FDG, MET, FLT,
FMISO, THK5351) in our department between April 2020 and December 2024. The tumor lesion-to-normal
tissue ratio (TNR) and tumor lesion-to-blood ratio (TBR) were calculated. Metabolic tumor volume (MTV),
defined as the tumor volume with a standardized uptake value (SUV) exceeding 42% of SUVmax, was
measured for each PET scan. MTV/FLAIR and MTV/T1-weighted imaging with gadolinium enhancement (T1Gd)
volume ratios were compared.

Results

For TNR and TBR, GBM exhibited significantly higher values for FDG (3.1 vs. 2.1, p=0.001) and THK5351 (5.3 vs.
3.3, p=0.0002), whereas FLT was significantly higher in Meta (16.6 vs. 38.5, p=0.003). In MTV/FLAIR volume,
GBM demonstrated significantly higher values across all PET tracers: FDG (0.3 vs. 0.2, p=0.03), MET (0.6 vs.
0.3, p<0.001), FLT (0.5 vs. 0.2, p=0.004), FMISO (0.3 vs. 0.2, p=0.002), and THK5351 (0.9 vs. 0.3, p<0.001). In
MTV/T1Gd volume, GBM showed significantly higher values for MET (3.4 vs. 1.3, p=0.04) and FMISO (1.6 vs. 1.0,
p=0.03).

Conclusion

GBM exhibited higher MET and FMISO MTV/T1Gd volumes than Meta, while FLT was higher in Meta and
THK5351 was higher in GBM for TNR. These PET-based markers may serve as valuable tools for distinguishing
GBM from Meta.

Comparison of GBM and Meta
in TNR (FDG, MET, FLT, THK5351) and TBR (FMISO)

FMISO ”I(bﬂbl
. l * p<0.01
g 'l ] l .
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Abstract Title: Multi-site, prospective trial evaluating FET-PET In Glioblastoma (FIG) Study (TROG 18.06):
Trial in progress - central nuclear medicine and radiation oncology review of FET-PET biologic target
volume delineation for radiotherapy planning

Authors:

Koh E"?, Francis R**, Lee S>¢, Lau E®’, Thomas E®, Gan H>’, Whitehead A%, Moore A%, Dykyj R, Cook O8%, Rossi
A8, Barry N®'° Ebert M®'", Ng S'2, Pinkham M4, Back M'®'®, Bucknell N'', Evans H&, Bailey D'®'7, Moffat B'®1°,
Fitt G'2°, Scott A>®

Liverpool Hospital, South Western Sydney Local Health District, Sydney, Australia, 2South Western Sydney
Clinical School, Faculty of Medicine, University of New South Wales, Sydney, Australia, *Department of
Nuclear Medicine, Sir Charles Gairdner Hospital, Nedlands, Australia, “Medical School, The University of
Western Australia, Crawley, Australia, *Tumour Targeting Program, Olivia Newton-John Cancer Research
Institute, Heidelberg, Australia, ®Department of Molecular Imaging and Therapy, Austin Health, Heidelberg,
Australia, “Austin Health, Department of Medical Oncology, Melbourne, Australia, TROG Cancer Research,
Newcastle, Australia, °School of Physics, Mathematics and Computing, University of Western Australia,
Crawley, Australia, °Centre for Advanced Technologies in Cancer Research (CATCR), Perth, Australia,
""Department of Radiation Oncology, Sir Charles Gairdner Hospital, Perth, Australia, '*Austin Health,
Department of Radiation Oncology , Melbourne, Australia, *Department of Radiation Oncology, Princess
Alexandria Hospital, Brisbane, Australia, "“lcon Cancer Centre North Lakes and Greenslopes Private Hospital,
Brisbane, Australia, "*Department of Radiation Oncology, Royal North Shore Hospital, St Leonards, Australia,
8Faculty of Medicine & Health, University of Sydney, Sydney, Australia, ""Department of Nuclear Medicine,
Royal North Shore Hospital, St Leonards, Australia, "®Melbourne Brain Centre Imaging Unit, University of
Melbourne, Melbourne, Australia, *Department of Radiology, University of Melbourne, Melbourne, Australia,
2°Department of Radiology, Austin Health, Heidelberg, Australia

Background

To provide 1) a ‘trials in progress’ update from the multi-site prospective Australian trial evaluating O-(2-[18F]-
fluoroethyl)-L-tyrosine Positron Emission Tomography (FET-PET) in Glioblastoma (FIG) study and 2) assess
impact of both central Nuclear Medicine Physician (NMP) and Radiation Oncology (RO) review of FET-PET1
delineation of biological target volume (BTV) for radiotherapy (RT).

Material and Methods

Adult GBM participants across 11 Australian sites undergo FET-PET post-surgery/pre-chemo-RT [CRT] (FET-
PET1), one month post CRT (FET-PET2) and at suspected clinical and/or MRI progression (FET-PET3). Group 1
participants enter at timepoint 1 (FET-PET1 with MRI1), whilst Group 2 enter at timepoint 2. Adjuvant RT target
volumes are derived per contrast MRI with hybrid post-hoc RT volumes incorporating FET-PET1 NMP-derived
BTV utilising MiM version 7.0.

Results

Since recruitment commenced in January 2021, 229 (n=155 Group 1 and n=74 Group 2) participants have been
enrolled, with Group 1 target recruitment now achieved. During trial credentialling, results demonstrated
deviations in FET-PET1-derived BTV in 25/72 (34.7%):13 minor and 12 major. Central NMP of 121/143
prospective participant FET-PET1 cases across 11 sites has demonstrated 18/121 (14.9%) required
resubmission. Reasons for resubmission/protocol deviation included Static GTV over-contouring (n=12),
incorrect imaging sequence selection within MiM workflow (n=3), static FET interpretation issues (n=2) and
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dynamic volume of interest change in size/position during workflow (n=1). Central RO review and comparison
of standard versus hybrid BTV is progressing.

Discussion / Conclusion

Improvements in resubmission rates from credentialling to prospective phases have been seen, however both
central NMP and RO review of FET-PET1-derived BTV delineation remain crucial. FIG trial recruitment will
continue until the full evaluable cohort to assess the pseudoprogression outcome is achieved. The FIG study
is the largest prospective multi-site study of its kind addressing 1) FET-PET’s impact on adjuvant radiation
planning and 2) its role in management of pseudoprogression and prognostication.
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Abstract Title: Accelerate.eu: Astatine-211 Theranostic European Initiative

Authors:
Levillain H', Cristiana Gameiro-Paris C, Harray J, Royer Moes A, Gebhart G, Abrunhosa A, Flamen P

TInstitut Jules Bordet - Hopital Universitaire De Bruxelles, Brussels, Belgium

Introduction
Accelerate.EU brings together 17 European partners to develop novel radiotheranostic pairs using the alpha
emitter astatine-211 (*""At) for therapy, paired with companion diagnostics radiolabeled with fluorine-18 ("*F)
or iodine-123 (**®l) for PET and SPECT imaging. The project targets pancreatic, brain, and breast cancers, with
a key focus on developing a cost-effective cyclotron for reliable *''At production to support clinical
applications.

Method

Accelerate.EU integrates the entire © At value chain, from production to early clinical studies, ensuring just-
in-time availability. The preclinical and clinical pipeline targets fibroblast activation protein (FAP) for triple-
negative breast cancer and neurotensin receptor 1 (NTR1) for pancreatic ductal adenocarcinoma. A major
focus is the neurokinin-1 receptor (NK1R), part of the tachykinin receptor subfamily of GPCRs, where #At-
labeled substance P will be explored for locoregional glioblastoma treatment.

21

Results

The project will establish a dedicated hub for “" 'At-based radiotheranostics, enhancing patient selection for
targeted alpha therapy (TAT) and improving quality of life and survival. Preclinical data on '**I-FAPi, *""At-
FAPi/NTR1i, and *"'At-FAPi/Sub P will support clinical trials, alongside radiobiological characterization of *"'At-
FAPi. Initial safety and efficacy of *"'At-FAPi/Sub P, as well as the imaging performance of **|-FAPi, will be
clinically validated.

211

Conclusion

Accelerate.EU is a transformative initiative advancing *''At-based radiotheranostics for aggressive cancers.
By developing cost-effective cyclotrons and a stable *"'At supply chain, the project strengthens Europe’s
leadership in nuclear medicine and addresses future global demand.
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Abstract Title: Approaches to enhance the delivery of EGFR-affibody based agents for radionuclide
therapy with terbium-161

Authors:
Dar D', Rivens |', Da Pieve C', Ter Haar G', Harris E', Kramer-Marek G’

The Institute of Cancer Research, 15 Cotswold Road, United Kingdom

Background

Glioblastoma is an aggressive malignancy with limited treatments. Targeted radionuclide therapy (TRT)
delivers ionising radiation to tumours via radiolabelled molecules targeting specific antigens. As EGFR is
overexpressed in GBMs, we evaluated the efficacy of 161Tb-labelled EGFR-targeting affibody molecule
(ZEGFR:03115) in subcutaneous U87-MGvlIl tumours.

PET imaging was used to assess whether focused ultrasound (FUS) with microbubbles (MB), known to
transiently open the blood-brain barrier, enhances the delivery of 89Zr-DFO-ZEGFR:03115 to orthotopic U87-
MGuvlIl tumours. Ultimately, this approach aims to facilitate 161Tb-DOTA-ZEGFR:03115 delivery to brain
tumours, improving therapeutic efficacy.

Methods

Western blot was performed to confirm EGFR expression. 161Tb-DOTA-ZEGFR:03115 binding specificity was
evaluated in vitro using U87-MGVIII(EGFR+) and GL261(EGFR-) cells. Subcutaneous U87-MGuvlll tumour-
bearing mice received intratumoural injections of 2, 10, or 20 MBq 161Th-DOTA-ZEGFR:03115 and tumour
volumes were monitored for up to 120 h post-injection. Organ biodistribution was analysed at 24, 48, and 120
h. Immunohistochemistry was performed to evaluate proliferation and DNA damage. For orthotopic tumours,
mice underwent FUS+MB treatment while receiving an intravenous #897r-DFO-ZEGFR:03115 injection. PET
imaging and biodistribution were conducted at 3 and 24 h post-injection.

Results

Cell-associated 161Tb-DOTA-ZEGFR:03115 radioactivity corresponded with EGFR expression, and pre-
incubation with ZEGFR:03115 blocked 161Tb-DOTA-ZEGFR:03115 binding. Subcutaneous U87-MGuvlll tumour
growth was delayed in an activity-dependent manner, with 20 MBq stabilising tumour growth compared to the
control group. Biodistribution analysis showed high 161Tb-DOTA-ZEGFR:03115 tumour retention with low
uptake in healthy tissues. Kidney accumulation demonstrated renal clearance. Ex vivo staining showed
reduced Ki67 expression and increased BH2AX phosphorylation. PET imaging demonstrated increased uptake
of systemically delivered 89Zr-DFO-ZEGFR:03115 in orthotopic tumours exposed to FUS+MB, compared to
non-exposed tumours.

Conclusion

Intratumoural 161Tb-DOTA-ZEGFR:03115 delivery inhibited tumour growth and exhibited a visual increase in
H2A.X phosphorylation, demonstrating early efficacy. FUS+MB enhanced 89Zr-DFO-ZEGFR:03115 delivery in
orthotopic tumours, and ongoing studies are evaluating combinatorial delivery approaches to improve 161Tb-
DOTA-ZEGFR:03115 therapeutic outcomes.
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Figure 1. "®'Tb-DOTA-Zgn 04115 therapy in sub U87-MGvlil and FUS+MB enhanced

89Zr-DFO-Zggpp.03115 delivery in orthotopic U87-MGvlll tumours. A) Western blot showing EGFR
expression in GL261 and U87-MGvlll cells B) Specificity binding assay using "' Tb-DOTA-Z¢sra.03115 (10 nM)
alone or with a 10-minute pre-incubation with Zegeroa115 (2 uM). Data is presented as the % of injected
activity normalised to protein concentration. The unpaired t test was used to generate p-values. C) Tumour
volumes from subcutaneous U87-MGvlll tumours intratumourally injected with saline, 2, 10, or 20 MBq
61Th-DOTA-Zegenoa11s- The black arrow indicates the day of ''Tb-DOTA-Zqeq.02115 injection. The two-way
ANOVA was used to generate p-values. D) Organ biodistribution of mice-bearing subcutaneous U87-
MGl tumours intratumourally injected with 20 MBq '®'Tb-DOTA-Z;rm.03115 at 24, 48, and 120 h post-
injection. Data is presented as the % of injected activity normalised to organ weight. E) Representative IHC
images showing H&E, Ki67, and p-histone yH2A.X staining from subct UB7-MGvlll tumours treated
with saline or 20 MBq '®'Tb-DOTA-Z;¢sq.01115- F) Representative PET/CT images showing *9Zr-DFO-Zggen 03115
uptake in orthotopic U87-MGvlll tumours treated with/without FUS+MB at 3 h post-intravenous injection.
G) Brain biodistribution data and H) PET quantification of orthotopic U87-MGvlIl tumours at 3 and 24 h
after intravenous *9Zr-DFO-Zggrq 03115 injection. The unpaired t test was used to generate p-values.
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Abstract Title: Metabolic heterogeneity in glioblastoma: correlating 18F-Fluciclovine PET uptake with
RNA sequencing and metabolic pathway activity
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Background

18F-fluciclovine PET monitors gliomas by evaluating amino acid metabolism; however, 18F-fluciclovine PET
measures the glutamine pool which can vary between tumors and uptake can be lower in tumors with high
conversion of glutamine to glutamate, leading to a low glutamine pool. This study investigates metabolic
heterogeneity in glioblastoma (GBM) and correlates PET metrics with RNA sequencing

Material and Methods

Fifteen patients with recurrent GBM underwent 18F-fluciclovine PET imaging followed by surgical resection.
Tumor percentage was determined by a neuropathologist. RNA was extracted from tumors, depleted of
ribosomal content, and sequenced. RNA-Seq data were processed using the STAR-RSEM pipeline and
normalized by TMM. Gene expression profiles were analyzed for metabolic, blood-brain barrier (BBB), and
angiogenesis pathways using single-sample Gene Set Variation Analysis (ssGSVA). Fluciclovine uptake was
modeled based on pathway activity, adjusted for tumor purity, and selected using Akaike Information Criterion
(AIC). Separate analyses evaluated uptake as a function of BBB permeability (from DCE MRI), perfusion (CBV
from DSC MRI), and tumor purity.

Results

SUVmax (20-30 minutes) was modeled using CBV, Kep mean, Kt mean, and tumor percentage in a multiple
regression model (adjusted R® = 0.89; p = 0.00026). Blood-brain permeability (Kep mean) was significantly
associated with 18F-fluciclovine uptake (B =10.24, Cl: 5.7-15, p =0.00068). When 18F-fluciclovine levels were
assessed as a function of RNA-Seq pathways by GLM (adjusted R*=0.76; p = 0.028), uptake showed significant
negative associations with tight junction (B = -22.99, p = 0.026), lipid biosynthesis (f =-29.37, p =0.010), and
glycolysis (B =-20.26, p = 0.019) pathway activity after adjusting for tumor purity.

Conclusion

18F-fluciclovine PET uptake is lower in tumors with high glycolysis and lipid biosynthesis. Tumors relying on
glucose or glutamine for lipid production may have reduced intracellular glutamine, leading to lower PET tracer
signal.

Author Disclosure: Nabavizadeh Ali, Advisory board for Telix and Consulting for Blue Earth Diagnostics.
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Abstract Title: Dynamic 18F-Fluciclovine PET and MRI Metrics for Predicting Survival in Glioblastoma
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Background

Glioblastoma is a heterogeneous and aggressive disease that recurs virtually in all cases. However improved
prediction of survival may improve disease characterization and assist with treatment planning. We have
previously shown that 18F-fluciclovine, a synthetic amino acid PET radiotracer, can be used to distinguish
pseudoprogression and true progression of disease. In this study, we aimed to assess the value of MRl and
dynamic 18F-fluciclovine PET in predicting survival and progression free survival (PFS) in the same cohort.

Material and Methods

30 patients with suspected radiographic recurrence of glioblastoma after first-line chemoradiotherapy
underwent preoperative MRI and a 60-min 18F-fluciclovine PET. Tumors were then surgically resected for
histopathologic evaluation.

From the MRI and 18F-fluciclovine PET, relative maximum cerebral blood volume (CBVmax) and maximum
standardized uptake value (SUVmax), respectively were determined. Image-derived input functions were
derived from the internal carotids, and a recovery coefficient was applied. Kinetic parameters (including
specific volume of distribution, VS, ml/cm3) were measured via two-tissue compartment modeling. Parameter
cutoffs were derived from receiver operating characteristic analyses aimed at determining histopathological
progression. Kaplan-Meier curve plots and Cox proportional hazards models were generated with either one
or two imaging metrics as covariates.

Results

Higher CBVmax (> 3.7) combined with lower VS (< 0.47) was associated with lower progression free survival
hazards ratios of 3.37 [95%CI 1.15-9.88, p=0.027] and 2.79 [95%CI 1.04-7.47, p=0.041] respectively. Figure 1
shows the Kaplan-Mier plot when stratifying by CBVmax and VS. No other metrics were associated with
survival or PFS.

Conclusion

High CBVmax and low 18F-fluciclovine VS were associated with reduced progression free survival. These
findings suggest that combining dynamic18F-Fluciclovine PET and MRI can be a promising tool to inform
patient care and predict survival.
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Figure 1: Progression-free survival curves stratified by MR (cbymax) and '®F-Fluciclovine
PET (Vs).

Author disclosure: Ali Nabavizadeh: Advisory board for Telix and consulting for Blue Earth Diagnostics.
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patients receiving intracavitary radioimmunotherapy

Authors:
Roll W', Boning G2, Schafers M', Delker A2, Stegger L', Zeidler R%3, Reulen H2, Stummer W', Miither M’

TUniversity Hospital Mdlnster, Minster, Germany, 2Ludwig-Maximilians-Universitat, Munich, Germany,
3Helmholtz Munich, Munich, Germany

Background

The brain lymphatic system was discovered as an alternative way of metabolic clearance in the central nervous
system. Previous studies reported on the presence of small lymphatic structures that exit the cranium.
However, our current understanding of the brain lymphatic system is largely based on experimental animal
studies, and reliable human in vivo imaging tools are lacking.

Material and Methods

Eight patients received 6A10-Fab fragments targeting carbonic anhydrase XIl, labelled with lutetium-177
([177Lu]Lu-6A10-Fab), as part of the ongoing NOA-22 study (NCT05533242) or in a compassionate use setting
before study initiation. After injection of [177Lu]Lu-6A10-Fab into the resection cavity of glioblastoma patients,
post-therapy whole body scans and SPECT/CT of the head were acquired from 2h to 7days post injection as
part of a dosimetry protocol.

Results

In whole body scan and SPECT/CT of head and neck minor elevated uptake in the anatomical area of cervical
lymph nodes ipsilateral to the injected resection cavity was observed in 50% of patients. The maximum uptake
in cervical lymph nodes was detected 24-72 hours after injection. There was no obvious correlation of cervical
lymphatic uptake and leakage of [177Lu]Lu-6A10-Fab into cerebrospinal fluid. In all patients, resection cavity
and injection reservoir contained the majority of the injected activity of [177Lu]Lu-6A10-Fab.

Conclusion

Uptake of [177Lu]Lu-6A10-Fab within the lymphatics of the neck may demonstrate an anatomicallink between
the intracranial compartment and the periphery. Intracavitary application of radionuclides may improve the
understanding of spatial and temporal functionality of the brain lymphatic system. Further observations are
needed to improve our understanding of the brain lymphatic system in glioblastoma.

Author Disclosure: Michael Muther and Wolfgang Roll: advisory activities for ITM Isotope Technologies
Munich SE.
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Abstract Title: A Phase 1 trial to determine the maximum tolerated dose and patient-specific dosimetry
of fractionated intracavitary radioimmunotherapy with Lutetium-177 labeled 6A10 Fab fragments in
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Objective

Following maximal safe resection and standard adjuvant radio- and chemotherapy, approved maintenance
therapies for glioblastoma are lacking. Intracavitary radioimmunotherapy (iRIT) injected into the resection
cavity offers a promising strategy for improving local tumor. This is an interim report of the NOA-22 study
(NCT05533242).

Material and Methods

This prospective single-armed, multicenter phase 1 study, following a modified 3+3-design, provides data on
the use of 6A10-Fab fragments targeting carbonic anhydrase XII, labelled with lutetium-177 ([177Lu]Lu-6A10-
Fab). Malignant glioma (WHO grades 3+4) after concomitant radio-chemotherapy and adjuvant standard
chemotherapy with no or small residual disease are included. The injected activity is adapted to the volume of
the resection cavity, resulting in a dose of 44Gy (cohort 1), 48Gy (cohort 2) and 52Gy (cohort 3). Primary study
objective is to determine the maximum tolerated dose and safety of adjuvant radio-immunotherapy with
[177Lu]Lu-6A10-Fab.

Results

Three patients with glioblastoma concluded the first study cohort. No toxicities beyond grade 2 (CTCAE
Version 5) were noted. One patient presented with a symptomatic increase in focal contrast enhancement and
perifocal edema that decreased after a course of steroid treatment, consistent with therapy-associated
changes. Dosimetry did not reveal absorbed doses above upper dose limits for organs at risk. All patients
remain clinically stable and without tumor progression.

Conclusion
Intracavitary injection of [177Lu]Lu-6A10-Fab appears to be feasible and safe. The study currently enrolls
patients in a planned escalated dose scheme of 48 Gy cumulative dose in cohort 2.

Author Disclosure: Wolfgang Roll and Michael Mither: consulting activities for ITM Isotope Technologies
Munich SE.
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Background

Prostate-specific membrane antigen (PSMA) theranostics have revolutionized prostate cancer treatment.
There is considerable hope to utilize PSMA radiopharmaceutical therapy (PSMA-RPT) for brain metastases
(BM). BM typically receive external beam radiotherapy as part of multimodality care; it is currently unclear if
PSMA imaging can discriminate radionecrosis from tumor.

Methods/Results

A 65-year-old with MRI-incompatible pacemaker and metastatic prostate cancer to lung progressing on
androgen deprivation therapy and enzalutamide, underwent resection of a left occipital dural brain metastasis
(Figure A) and postoperative radiotherapy (30Gy, 5 fractions). [68Ga]Ga-PSMA-11 PET/CT imaging eight
months later showed avid lung nodules but low-levelintracranial uptake (SUVmax 1.0). Subsequent [68Ga]Ga-
PSMA-11 PET/CT showed increased resection bed avidity (SUVmax 3.9); CT only revealed increased
edemal/gliosis. Given extracranial progression, he received [177Lu]Lu-PSMA-617 RPT; post-treatment
SPECT/CT confirmed occipital PSMA uptake (Figure B). [68Ga]Ga-PSMA-11 PET/CT post-cycle 2 showed
increasing peripheral radiotracer uptake (SUVmax 4.9), suspicious for viable tumor.

Following RPT cycle 3, he experienced significant neurologic decline. Given clinical/radiographic suspicion for
recurrent BM, he underwent re-resection with plan for salvage brachytherapy. However, histopathology
revealed only necrosis (Figure C, D) and cerebral amyloid angiopathy (Figure E). Interestingly, PSMA
immunohistochemistry in both the radionecrosis and amyloid was completely negative (Figure F).
Postoperatively, he continues to face symptomatic radionecrosis; additional PSMA-RPT was deferred.
Subsequent PET/CT showed persistent intracranial uptake (SUVmax 4.8) and increased lesion size (Figure A).
He remains steroid dependent and is under evaluation for anti-angiogenic therapy.

Discussion/Conclusion

Discordance between PSMA imaging uptake and lack of PSMA immunostaining in the surgical specimen
suggests the radiopharmaceutical accumulated nonspecifically in necrotic tissue. We speculate that
continued [177Lu]Lu-PSMA-RPT exposure could contribute to or exacerbate radionecrosis and therefore be
utilized cautiously in patients with prior brain irradiation and known radionecrosis risk factors. Our ongoing
diagnostic study (NCT06209567) will further clarify the relationship between PSMA avidity and brain PSMA
expression.
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Abstract Title: Intraarterial administration of peptide receptor radionuclide therapy in patients with
advanced meningioma: initial safety and efficacy
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Background

Peptide receptor radionuclide therapy (PRRT) is a treatment option for patients with advanced meningioma.
Recently, intraarterial application of the radiolabeled somatostatin receptor agonists has been introduced as
an alternative to standard intravenous administration. In this study, we assessed the safety and efficacy of
intraarterial PRRT in patients with advanced, progressive meningioma.

Material and Methods

Patients with advanced, progressive meningioma underwent intraarterial PRRT with [177Lu]Lu-HA-DOTATATE.
The safety of PRRT was evaluated according to the Common Terminology Criteria for Adverse Events version
5.0. Treatment response was assessed according to the proposed Response Assessment in Neuro-Oncology
(RANO) criteria for meningiomas in magnetic resonance imaging (MRI) and somatostatin receptor-directed
PET/CT.

Results

Twenty patients (13 women, 7 men; mean age, 62 + 13y) with advanced meningioma underwent 1-4 cycles
(median, 4 cycles) of intraarterial PRRT with [177Lu]Lu-HA-DOTATATE (mean activity per cycle, 7,494+ 268
MBq). Treatment was well tolerated with mainly grade 1-2 nephrotoxicity (30 % of all patients) and
hepatotoxicity (45 % of all patients) and transient higher-grade hematotoxicity. Thirteen of 20 patients showed
radiologic disease control at follow-up after therapy (1/20 complete remission, 1/20 partial remission, 11/20
stable disease), and 11 of 20 patients showed good control of clinical symptoms. In one patient, the catheter
caused a carotid dissection during the angiography. Otherwise, the angiography was technically successful.

Conclusion

Intraarterial PRRT in patients with advanced meningioma is feasible and safe. It may result in improved
radiologic and clinical disease control compared with intravenous PRRT. Further research to validate these
initial findings and to investigate long-term outcomes is highly warranted.

Nuclear Medicine and Meurooncology (NMN) - Nuklearmedizin und Neuroonkologie Page 31 0f 78
c/o Wiener Medizinische Akaemdie GmbH, Alser Strasse 4 | 1080 Vienna, Austria

(t) +43 1 405 1383 - 1419 | () +43 1 405 1383 & 14719 | [e] nmni@wma.co.at -
ZVR-Zahl: 1356163329 www.nmn-society.org




NMN Symposium:
- N Precision Medicine

| 09 - 10. May 2025 / Vienna, Austria
WNIVIN

Palais Ferstel

Abstract Number: 29
Abstract Title: 18F-DOPA PET in Surgical Planning of High-Grade Gliomas: Volumetric Analysis,
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Background

The extent of resection in high-grade gliomas, particularly of contrast-enhancing tumor (CET), is linked to
improved patient survival. Recent studies suggest that extending resection beyond CET, such as into FLAIR
hyperintense regions, may further enhance survival, provided it does not compromise functional outcomes.
While FLAIR volumes are larger, amino acid PET scans, such as FDOPA-PET, often reveal smaller volumes that
may extend beyond CET. This study investigates whether high Tumor-to-Non-Tumor Ratio (TNR) areas on
FDOPA-PET, contain tumor cells and should be considered for resection.

Methods

A prospective study (ResPGlioma) was initiated in 2023, enrolling adults with newly diagnosed grade 4 gliomas
who underwent FDOPA-PET within one week prior to surgery. FDOPA-PET scans were co-registered with
contrast-enhanced T1-weighted and FLAIR MRI sequences. Prior to fluorescence-guided resection, five tissue
samples were analyzed in five patients: CET (a), FLAIR+PET (b), PET only (c), FLAIR only (d), and areas with no
evidence of disease on MRI (e). Histological analysis assessed five variables: presence of neoplastic,
infiltrative, or normal/reactive tissue, percentage of necrosis, and mitotic count.

Results

Among 24 enrolled patients, mean tumor volumes were CET 27.42 cm?®, FLAIR 65.89 cm?®, and PET 30.81 cm®.
Total resection of the PET volume, confirmed by post-operative MRl co-registered with pre-operative PET, was
achieved in 44.4% of cases. The highest neoplastic component was found in samples (b) and (c), with sample
(c) showing the greatest tumor proliferation (mean 22.8 mitoses per 10 high-power fields). This mitotic rate
was higher in sample (c) compared to (b) and (d). Conversely, normal/reactive tissue was significantly lower in
sample (c) compared to sample (d).

Conclusions

These findings highlight the importance of high-TNR areas on FDOPA-PET, suggesting they may serve as an
alternative target for supramaximal resection. Future studies should explore whether these preliminary results
correlate with improved survival outcomes.
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Abstract Title: Validation of the PET-RANO Criteria in Pediatric Brain Tumors: Insights from FET-PET MRI
Follow-Up
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Background

Pediatric brain tumors present significant diagnostic challenges due to their biological and clinical diversity.
While MRl is the gold standard for imaging, information on biological activity may be lacking and differentiation
between active tumor tissue and non-tumor abnormalities may be difficult. [*18F]-fluoroethyl-tyrosine
positron emission tomography provides a more precise determination of metabolically active regions. The
PET-RANO criteria, introduced in 2024, offer a standardized assessment of treatment response in gliomas
based on changes in FET uptake, enhancing clinical decision-making. However, guidelines for practice in
pediatric tumors are missing.

Material and Methods

This retrospective study includes twelve patients with different brain tumors (1 atypical teratoid/rhabdoid
tumor, 1 myxopapillary ependymoma, 10 gliomas) younger than 18 years at the time of diagnosis (median 14
years, range 2-17 years, male to female ratio 1.4). All patients underwent multiple longitudinal FET-PET MRI
scans as part of their routine clinical management, either for initial tumor evaluation or follow-up monitoring
between 2018 and 2024. Forty FET-PET data sets were analyzed according to the 2024 PET-RANO criteria for
validation and correlated with clinical outcomes, treatment decisions, and disease progression.

Results

RANO based changes in FET uptake, correlated with clinical outcomes (good correlation in 72.5% (n=29),
uncertain correlation in 25% (n=10), no correlation in 0.25% (n=1). The re-evaluation of PET scans according to
the PET-RANO criteria enabled clearer differentiation of treatment effects and tumor progression. Analyzed
retrospectively, in 58% (n=7) of the patients, the definite treatment decisions were based on PET findings, and
the application the PET-RANO criteria would have been of high clinical relevance in this cohort.

Conclusion
Longitudinal FET-PET MRI, in conjunction with the PET-RANO criteria, could be an essential tool for monitoring
treatment response and tumor progression in pediatric brain tumors.
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Abstract Title: 11C-Methionin PET for radiotherapy treatment planning in patients with rapid early
progression after glioblastoma surgery: prospective phase Il trial
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Background:

Radiotherapy (RT) is standard treatment for glioblastoma patients following initial surgery. Few retrospective
studies indicate negative prognostic instances of progression during planning magnetic resonance (MR) (up to
1 week before initiating RT), termed Rapid Early Progression (REP). The optimal RT management for REP
patients remains uncertain. The objective of this prospective phase Il trial (NCT05608395) is to assess impact
of 11C-Methionine PET used for RT planning in REP glioblastoma patients.

Material and Methods

We enrolled glioblastoma, IDHwt patients, who developed REP characterized by 1) increase in postoperative
residuum by= 25%, 2) appearance of new contras enhancing lesion, 3) unequivocal progression of the
unresected satelite. Patients received treatment based on the Stupp or Perry protocol. Treatment response
was evaluated using RANO criteria. RT target volumes were delineated as follows: Gross tumor volume
included tumor cavity, enhancing lesion and 11C-MET PET (1.3 tumor-to-background ratio). The clinical target
volume was GTV plus a modified 2cm margin. The study is designed to demonstrate an increase in
progression-free survival (PFS) from 4.9 months (historical cohort with median overall survival (OS) 10.7
months) to target PFS of 8 months.

Results

Out of 118 screened patients, total of 42 (35%) developed REP The final results of the 31 enrolled patients (15
with Stupp protocol), with a median follow-up of 26.6 months, indicate no significant increase in PFS, with a
median PFS of 3.5 months (13% at 12 months PFS). The median OS was 12.3 months comparing to 14.4. of
historical REP cohort treated without MET PET navigation. During the konference secondary results will be
shown as well.

Conclusion

11C-MET PET did not show significant benefit in target definitions for RT of glioblastoma patients with REP.
Volumetric studies, patterns of failure and quality of life are important secondary outcomes revealing further
research topics. Supported by NU20-03-00148 and NU22-03-00159.
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Abstract Title: Expression of carbonic anhydrase type IX (CA IX) as target for radioligand therapy in
gliomas and brain metastases
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Background

Radioligand therapies are approved in extracranial diseases such as neuroendocrine tumors or prostate
cancer. However, their intracranial activity is largely unknown, and efficacy is challenged by intratumoral
heterogeneity of target expression. Carbonic anhydrase type IX (CA IX) is investigated as target for radioligand
therapies in renal cell carcinoma (RCC), but data on the expression in brain tumors are scarce.

Materials and Methods

Formalin-fixed, paraffin-embedded tumor samples of glioblastoma (isocitrate dehydrogenase [IDH]-wildtype,
CNS WHO grade 4) and astrocytoma (IDH-mutant, CNS WHO grade 4), as well as tissue microarrays of RCC
brain metastases (RCC-BM) were stained with rabbit anti-CA IX antibody (clone EP161, Cell Marque). CA IX
expression was evaluated semiquantitatively.

Results

Overall, samples of 129 patients (55/129 [42.6%] glioblastoma, 22/129 [17.1%] astrocytoma, 52/129 [40.3%]
RCC-BM) were included in this study. Median age at diagnosis was 59 years (range: 20 — 82), and 69/129
(53.5%) were male. Any CA IX immunoreactivity (either strong, intermediate, or weak) was seen in 51/55
(92.7%) glioblastoma, 19/22 (86.4%) astrocytoma, and 46/52 (88.5%) RCC-BM samples (p = 0.588). Strong CA
IX immunoreactivity was most frequently observed in RCC-BM (26/52, 50.0%), followed by glioblastoma
(21/55, 38.2%), and astrocytoma (2/22, 9.1%; p = 0.003). In gliomas, CA IX expression was observed mainly in
pseudo-palisading tumor cells around necrotic foci and areas with microvascular proliferation. Of 17 patients
with glioblastoma, paired samples at recurrence were available. Here, 9/17 (52.9%) showed an increase of CA
IX expression at recurrence, whereas CA IX immunoreactivity decreased in 6/17 (37.5%) patients. There were
no associations of CA IX expression with overall survival.

Conclusion

Given the expression of CA IX in most samples, CA IX could represent a promising target of radioligand
therapies in gliomas and RCC-BM. CA IX-targeted PET studies are warranted to further evaluate inter- and
intralesional heterogeneity guiding patient selection.

Author disclosure: Mair M: has received research funding from Bristol-Myers Squibb (modest) and travel
support from Pierre Fabre (modest). Eckert F: has received speaker’s honoraria or travel support from Dr.
Sennewald Medizintechnik, Servier (speaker’s honoraria, travel support). Berghoff A: has received research
support from Daiichi Sankyo, Roche and honoraria for lectures, consultation or advisory board participation
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Abstract Title: Availability and use of PET in patients with brain tumours - a European Organisation for
Research and Treatment of Cancer - Brain Tumour Group (EORTC-BTG) survey
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Background
PET is increasingly applied in neuro-oncology. However, data on the use across institutions and reasons for
variable implementation are unknown.

Methods
From 12/06/2024 to 02/08/2024, a web-based survey on PET use in neuro-oncology was conducted among
neuro-oncology centres of the EORTC Brain Tumour Group network.

Results

106 replies from 22 countries were recorded. Of these, 49 (46%) were from large-volume centres (>100 brain
tumour patients/year), and 98 (93%) reported access to PET scanners (PET-CT, PET-MRI, PET only). However,
PET was not performed in neuro-oncological care in 23 (23%) of these. Reasons for not performing PET (n=30;
1 not reported [n.r.]) included unavailable tracers (15/30, 50%), high costs (11/30, 37%), PET considered
unnecessary (9/30, 30%), insufficient slots (4/30, 13%), no reimbursement (4/30, 13%), lack of expertise for
PET interpretation (3/30, 10%), or other/unknown (3/30, 10%). Of centres performing PET (n=74; 1 n.r.), 70/74
(95%) reported use in glioma, 59/74 (80%) in brain metastasis, 53/74 (72%) in meningioma, and 47/74 (64%) in
CNS lymphoma. Amino acid PET was performed at 63/72 (88%, 2 n.r.) centres, predominantly in glioma (59/60,
98%; 3 n.r.) and brain metastasis (45/60, 75%). Indications included differentiation of treatment-related
changes from tumour progression (59/60, 98%), differential diagnosis (55/60, 92%), and hotspot delineation
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(48/60, 80%). Somatostatin receptor (SSTR) PET was performed at 51/69 (74%) centres, mainly in meningioma
(49/50, 98%; 1 n.r.). Here, main indications were patient selection for radioligand therapy (41/50, 80%),
radiotherapy target volume definition (33/50, 65%), and differential diagnosis (28/50, 55%). Unrestricted
coverage by statutory health insurances was reported by 47/60 (78%) centres for amino acid and 34/50 (77%)
for SSTR PET.

Conclusion

Availability, use, and reimbursement policies of PET for neuro-oncology are highly variable across Europe.
Generation of high-quality evidence demonstrating clinical benefit is needed to facilitate implementation,
regulatory approval, and coverage by health insurance.
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Abstract Title: How we can change scanniing parameters but maintan imagy quality
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Aim/Introduction

PET-CT FET is an important technique in monitoring the treatment brain tumors. According to EANM guidelines
the standard protocol PET-CT with FET is static scanning from 20 to 40 minutes after injection.We studied 117
patients from 8 to 73 years with different of pathological hyperfixation FET in brain: 74 patients - glioma of
varying degrees of malignancy, 43 patients - secondary brain damage, 51 patients did not receive any
treatment; 66 patients received different types of treatment.

Materials and Methods

PET-CT protocol: start scanning 20 min after injection; scanning time is 20 minutes in list-mode;
reconstruction of data: from 20 to 40 - «standard», from 20 to 30 - «early» and from 30 to 40 minutes - «late»
images. The assessment was carried out using a semi-quantitative method - with the calculation of TBRmax
and TBRpeak.

Results
Based on a comparison of «early» and «late» images it was found that regardless of the type of tumor and the
type of treatment performed in the lesions the values of all parameters do not differ significantly while in the
cortex. In routine practice we can reduce the scanning time to 10 minutes with the period from 20 to 30 minutes
after injection being preferable because TBRmax during this period is comparable to that from 20 to 40
minutes.

Conclusion

1. make the examination more comfortable for patients and reduce the risk of movement artifacts taking into
account that the severity of the patient’s condition does not allow them to maintain a stationary position for a
long time;2. reduce the time of anesthesia and the dose of medication when scanning children which will
increase the safety of the study for them;3. increase the cost-effectiveness of the PET-CT procedure due to the
ability to scan a larger number of patients in a shorter time
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Abstract Title: Role of PET FET in monitoring of treatment brain metastasis
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The main method of radiosurgical treatment of secondary lesions is the Gamma-Knife. In connection with the
development of radiosurgical treatment, the problem of differential diagnosis of continued tumor growth and
post-radiation changes becomes relevant.

We examined 73 patients with brain metastases of various types of cancers. All patients underwent MRI and
PET FET. PET-CT was performed according to the standard protocol. The evaluation of PET images was carried
out by a semi-quantitative method - TBR max.

Differences in TBR max and the number of metastases in these groups are not significant, as well as, according
to the Kaplan-Meier analysis, differences in the duration of the relapse-free period. However, differences in
the duration of the relapse-free period in the groups after a single ( Median, Q1; Q3) (12.9, 10.5; 24.4) or
multiple (7.5, 3.5; 10.5) radiosurgical treatment are significant ( Gehan's Wilcoxon Test, Test statistic =
2.063905 p =.03903).

Based on the analysis of the data obtained, it was found that the threshold value TBR max >=2.8 in 100% of
cases indicates progression, TBR max <=1.7 indicates a stable course. Whereas TBR max in the range from
1.7 to 2.8 (in 33 people from the examined group, i.e. in 50% of all cases) may indicate both progression and
post-radiation changes, as well as confirmed positive dynamics.

Thus, we confirmed that the numericalvalue of TBR maxis a relative indicator. And when interpreting PET data,
we cannot rely only on the TBR max value in the range from 1.7 to 2.8 if we did not have PET before treatment.
In the absence of other markers of the development of progression (for example, the appearance of new
pathological foci), to assess the dynamics and confidently identify post-radiation changes, a repeat PET
should be prescribed after 2-3 months with a preliminary MRI.
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Background

Prostate specific membrane antigen (PSMA)-directed therapeutics have revolutionized treatment of
metastatic prostate cancer. However, this target is expressed by numerous tumor histologies. Given potential
for strong PSMA expression within glioma neovasculature, we are exploring a PSMA-anchored adjuvant
theranostic strategy incorporating PSMA PET imaging and radiopharmaceutical therapy (RPT) for malignant
glioma neovessels and microscopic disease.

Materials/Methods

This is a phase |, trial-in-progress of adjuvant ["’Lu]Lu-PSMA-617 for newly diagnosed, isocitrate
dehydrogenase (IDH) wildtype gliomas following upfront standard-of-care temozolomide and external beam
radiotherapy (EBRT). The primary outcome is safety, and primary endpoint is descriptive toxicity during and up
to 8 weeks post first infusion of ["”’Lu]Lu-PSMA-617. Eligible patients have grade II-IV glioma that is IDH1-
R132H wildtype with immunohistochemistry confirmation of PSMA expression.

Eligible patients will first undergo screening including [**Ga]Ga-PSMA-PET/MR scan performed 2 weeks post-
EBRT (Figure). If PSMA avidity exceeds background brain parenchyma, the patient will receive 2 cycles of
7.4GBq of [177Lu]Lu-PSMA-617 spaced 4 weeks apart, in combination with standard adjuvant temozolomide
(150-200 mg/m2 per cycle). Dosimetric assessment will be performed during the first cycle of ['”’Lu]Lu-PSMA-
617 RPT, including serial single photon emission CT (SPECT) imaging of the head. Four weeks post-cycle 2,
patients will undergo repeat [**Ga]Ga-PSMA-PET/MR. If residual PSMA avidity above background, patients can
receive up to 4 additional monthly cycles of ["”’Lu]Lu-PSMA-617 spaced 4 weeks apart, in combination with
standard adjuvant temozolomide. Patients will undergo regular safety assessments, frequent bloodwork,
quality of life surveys and imaging every 2 months. A second [GaGa]Ga-PSMA-PET scan will be performed at
progression.

Discussion/Conclusion

This phase | study offers a novel approach to integrate RPT for a disease with substantial unmet need. The trial
is undergoing IRB approval and slated to open at our institution in the next month. At the symposium, we will
share detailed study design and early patient experience/data.
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Inclusion Criteria
Newly diagnosed, IDH wildtype glioma (WHO grade II-IV) after
upfront chemoradiotherapy
PSMA positive by IHC
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Abstract Number: 37
Abstract Title: Expanding the role of [18F]JFET PET-MRI beyond glioma: superior detection of small
functional pituitary tumors.
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Background

Functional pituitary tumors, though typically <6 mm, often cause severe and diverse symptoms, leading to
early mortality. Standard diagnostic approaches - including laboratory tests, MRI, and, if needed, inferior
petrosal sinus sampling (IPSS) - fail to identify the hormone-secreting source in up to 40% of patients. This
diagnostic uncertainty excludes patients from curative surgery or gamma-/cyberknife therapy. This study
evaluates the diagnostic yield of [18F]FET PET-MRI for detecting these elusive tumors.

Materials and Methods

This retrospective study included patients with suspected pituitary adenomas but previously negative or
inconclusive MRIs. Patients underwent [18F]FET PET-MRI between February 2021 and December 2024. Hybrid
PET-MRI and MRI-only images were independently evaluated by blinded expert neuroradiologists and nuclear
medicine physicians. When available, post-operative tissue analysis served as the reference standard for
sensitivity and positive predictive value (PPV). Findings were compared to previous MRI, IPSS, and
clinical/biochemical follow-up.

Results

Atotal of 103 scans in 78 patients were analyzed. An earlier case series of 22 patients (68% female, mean age
48+15 years) demonstrated a clear metabolic focus in all cases. Surgery was performed in 15 patients,
confirming a corticotroph pituitary tumor in 10/15 cases and a pituicytoma in 1/15, yielding a sensitivity of
100% and a PPV of 73%. Lateralization accuracy surpassed IPSS in 33% of cases. Among treated patients, 75%
achieved symptom remission and biochemical normalization (Fig_1).

Conclusion

Preliminary clinical data indicate that [18F]FET PET-MRI enhances the detection and localization of small
functional pituitary tumors. Ongoing internal and external validation in international cohorts is expected to
confirm these findings, with results anticipated by April 2025.
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Fig_1 Example case pre- (top row) and post-surgery (bottom row). T1-weighted post-gadolinium MRI (A, D)
shows no lesion, while [18F]FET PET (B, E) and fused PET-MRI (C, F) initially reveal a focal lesion, with no
residual uptake post-surgery.
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Abstract Number: 38
Abstract Title: Tumor dosimetry in patients receiving [177Lu]Lu-DOTATATE treatment for recurrent
meningioma
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Background

Radionuclide therapy using [177Lu]Lu-DOTATATE has shown disease stabilization in small studies of recurrent
meningioma, and the randomized LUMEN-1 (EORTC-2334) trial is ongoing in this indication. However, data on
dosimetry are scarce.

Methods

Patients with recurrent meningioma treated with [177Lu]Lu-DOTATATE were retrospectively identified. Post-
treatment 177Lu-SPECT/CT was performed 24, 48 and 72 hours after [177Lu]Lu-DOTATATE administration.
Lesion dosimetry was performed with MIM SurePlan MRT using PETEdge+ segmentation on SPECT 24h p.i. and
a mono-exponential fit model.

Results

In total, 14 patients were included (7 [50.0%] female; median age at first administration 55 years [range: 33-
82]). The cohort comprised 4 patients with CNS WHO grade 1 (28.6%), 5 patients with grade 2 (35.7%), and 4
patients with grade 3 (28.6%), while grade was unknown in one patient. In median, patients had 2 resections
(range: 1-5) and 1 course of radiotherapy (range: 0-4) before [177Lu]Lu-DOTATATE treatment, whereas no
patient received prior systemic therapy. Overall, 48 cycles were administered (median per patient: 4 cycles
[range: 2-8]) with a median activity of 7.8 GBq (range: 7.0-8.1). Data for dosimetry calculation was available in
27 cycles, and the median number of segmentable lesions per patient was 2.5 (range: 1-9). The median tumor-
absorbed dose (TAD) per cycle was 0.3 Gy/GBq (range: 0.0-2.8), and median effective tumor half-life was 26
hours (range: 8-63). TAD in the first cycle was higher in CNS WHO grade 3 tumors (median: 1.4 Gy/GBq [range:
0.1-2.8]) compared to grade 1 (median: 0.4 Gy/GBq [range: 0.0-1.3]; p=0.023) and grade 2 (median: 0.3 Gy/GBq
[range: 0.0-0.8]; p=0.008). No changes in TAD over time were observed (p=0.8). Data on associations with
outcome and pre-treatment PET will be presented at the meeting.

Conclusion
In our cohort, TAD was associated with CNS WHO grade. Prospective trials are needed to define efficacy and
dose-response relationships of [177Lu]Lu-DOTATATE in meningioma.

Author disclosure: Mair M has received research funding from Bristol-Myers Squibb and travel support from
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Abstract Number: 39
Abstract Title: Probing the advantage of immuno-PET In advancing clinical theranostics for high-grade
gliomas: A scoping review
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Immuno-positron emission tomography (Immuno-PET) is a non-invasive molecular imaging technique that
takes advantage of the combinatory sensitivity of PET and the specificity of monoclonal antibodies to visualize
and understand the tumour microenvironment (TME) for disease prognostication and identification of
potential therapeutic targets. Antibody-based and radionuclide therapeutic studies have not delivered much
impact in managing high-grade gliomas as anticipated. Glioma care is yet to evolve with the same strength as
treatment advances experienced with other solid tumours. The value of immuno-PET in theranostic imaging of
high-grade gliomas for prognostication and identifying future targets for combination therapies is worth
exploring.

A search was conducted using the PRISMA-ScR checklist as a guide. Relevant publications between 2005 and
2025 from five databases were obtained using the keywords: immuno-PET, antibody-based PET, radiotracer,
glioma, and theranostic. Titles and abstracts of all study designs and hand-searched references, with
duplicates excluded, were used for full-text analysis and data extraction.

Molecular targets in TME such as the epidermal growth factor receptor (EGFR), vascular endothelial growth
factor (VEGF), specific cell differentiation markers like CD 146, CD 11a and 11b, immune checkpointinhibitors
like PD-L1, and prostate-membrane specific antigen (PSMA), and engineered affibody molecules have been
demonstrated to be effective targets for immuno-PET in glioma imaging studies. Some radioligands/radio-
conjugates including 213Bi-DOTA-substance P, 90Y-DOTATOC, Al18F-FDOPA, 18F-FET, 18F-GE-180, p-[1311]-
iodo-L-phenyalanine, PSMA, and 89Zr/177Lu-labeled Lumi804-aCD11b, have been studied and found to have
varied utility including improved target-to-background ratio compared to MRI studies. Larger studies,
especially clinical trials and in situ studies need to be undertaken for integrative assessment of functional
outcomes and patients’ quality of life, to inclusively democratize current findings and advance the frontiers of
precision care for glioma patients.

Immuno-PET holds promising applications for the diagnosis and treatment of high-grade gliomas.

Author disclosure: Morohunmubo Ibiyo: Nil.
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Abstract Title: PSMA PET uptake patterns in brain tumors: comparative analysis of [68Ga]Ga-PSMA-
11/[18F]PSMA-1007 PET with [18F]FET PET and contrast-enhanced MRI
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Background

[177Lu]Lu-PSMA-617 therapy is approved in metastatic prostate cancer. While expression of PSMA has been
observed in brain tumors, systematic data on uptake patterns of PSMA PET in relation to amino acid PET and
contrast-enhanced MRl are scarce.

Methods

Patients with brain tumors who underwent [68Ga]Ga-PSMA-11 and/or [18F]JPSMA-1007 PET were included in
this single-center retrospective study. PSMA PET-positive volume (PSMA+) was segmented as any volume with
SUV > blood pool activity, while [18F]FET PET-positive volume (FET+) was defined as SUV >1.6x SUVmean of
background. Contrast-enhancing volume in MRI (CE+) was segmented manually.

Results

In total, 15 patients (9 [60.0%] glioblastoma, 4 [26.7%] isocitrate dehydrogenase (IDH)-mutant glioma, 2
[13.3%] prostate cancer brain metastases [BM]) with 28 lesions were included. In PSMA PET, the highest
SUVmax values were observed in BM (median 2.5, range: 2.2-2.8), followed by glioblastoma (1.8 [1.0-5.6]) and
IDH-mutant glioma (1.0 [0.1-2.3]); p=0.029), as were TBRmax values (BM: 3.1 [2.2-4.0]; glioblastoma: 3.0 [1.1-
12.0]; IDH-mut glioma: 0.8 [0.1-2.9]; p = 0.002). Overall, uptake intensities (SUVmax, TBRmax) were higher in
FET PET than PSMA PET (p=0.001). Furthermore, FET+ exceeded PSMA+ volumes (median: 4.95 ml [0-115.00]
vs. 4.60 mL[0-77.20]; p=0.041), while no difference was found between PSMA+ and CE+volumes (median: 1.73
ml [0-70.50]; p = 0.515). Only partial volume overlaps were observed, as Dice coefficients were 0.398 [0.016-
0.696] for PSMA+/FET+ and 0.376 [0.043-0.784] for PSMA+/CE+ in glioblastoma, as well as 0.405 [0.030-0.611]
for PSMA+/FET+ and 0.182 [0-0.522] for PSMA+/CE+ in IDH-mutant glioma. In glioblastoma, PSMA+/FET+
overlaps accounted for a median of 33.9% [0.8%-99.5%] of FET+ volumes, whereas PSMA+/CE+ overlaps were
51.6% [0.2%-94.1%] of CE+ volume.

Conclusion
PSMA uptake is highly variable and mainly found in CE+ volume with disrupted BBB. As metabolically active
FET+ volumes exceed PSMA+ volumes, methods to open the BBB should be evaluated for theranostic
applications.

Author disclosure: Mair M has received research funding from Bristol-Myers Squibb (modest) and travel
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Abstract Number: 41
Comparing PET RANO 1.0 with MR RANO for a phase Il clinical trial of 18F-DOPA-PET directed dose
escalated radiotherapy for glioblastoma
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Background and Methods

A phase |l clinical trial utilizing 18F-DOPA-PET-guided dose escalation radiation therapy (DERT) for
glioblastoma demonstrated improved PFS in MGMT-unmethylated patients and OS in MGMT-methylated
patients compared to historical controls. PET RANO 1.0 criteria were recently published together with a call
for comparisons with MR RANO 2.0. This secondary analysis of 68 evaluable patients with follow-up amino
acid (AA)-PET imaging sought to compare concordance and discordance between progression timepoints per
PET RANO 1.0 vs. MR RANO 2.0 criteria in the setting of AA-PET-guided DERT.

Results

Following DERT to 76 Gy, AA-PET images were acquired at each clinically indicated MR surveillance timepoint
with median frequency of 1.8 months (range 0.6-5.0 months). PET RANO 1.0 timepoints were concordant and
discordant with MR RANO 2.0 timepoints 24% and 76% of the time, respectively, with PET RANO 1.0 occurring
earlier in 62% of discordant cases. While there was no statistically significant difference in pre-RT AA-PET
volumes between concordant and discordant cohorts, the PET RANO 1.0 progression timepoint was driven
primarily by volume change and new lesion criteria. For discordant cases, the median (range) time between
the PET and MR progression timepoint was 123 (15-767) days when PET timepoint was earlier and 62 (14-384)
days when MR timepoint was earlier. Concordant cases had a much shorter median MR PFS than discordant
cases: 3.9 months (95% CI: 3.3-6.5) vs 7.1 months (95% CI: 5.7-8.9), with a logrank p-value of 0.0006. The
correlation of PET RANO 1.0 vs MR RANO 2.0 timepoint with OS was 0.5 (p<0.001) vs. 0.4 (p=0.001)
respectively, per Spearman correlation coefficient.

Conclusions

These findings indicate that PET RANO 1.0 has a slightly stronger correlation with OS than MR RANO 2.0 for AA-
PET-guided DERT, although the correlation is moderate. The frequency of discordant findings suggests benefit
of incorporating AA-PET into glioblastoma surveillance.
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Abstract Title: Treatment challenges of primary CNS neuroendocrine tumors and the value of peptide
receptor radionuclide therapy: A case report.
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Background

Neuroendocrine tumors (NET) rarely originate in the central nervous system (CNS). Accordingly, diagnostic
work up and therapeutic management are challenging. Here, we present a case of a primary CNS NET and
report the use of peptide receptor radionuclide therapy (PRRT) in a progressive disease setting.

Methods
This case is reported with respect to the CARE Guidelines: Consensus-based Clinical Case Reporting
Guideline.

Results

A 58-year-old male presented with refractory headache. MRI revealed a posterior fossa tumor accompanied
by hydrocephalus. After subtotal resection pathology was consistent with a NET with a Ki67 index of 25%.
Additional DNA methylation analysis demonstrated epigenetic similarities to medullomyoblastoma. Staging
excluded extracranial metastases, supporting the rare diagnosis of primary CNS NET. Spinal imaging revealed
leptomeningeal spread. Multimodal treatment over more than eight years including multiple cytoreductive
resections, radiotherapy, somatostatin analogs (SSA) and temozolomide only resulted in short periods of
remission. The patient is currently undergoing peptide receptor radionuclide therapy (PRRT) targeting the
somatostatin receptor, a treatment well established in non-CNS NET. After two cycles of PRRT with 177Lu-
DOTATATE in a three-month interval, six months after initiation of the first cycle, the patient presented with
stable disease in interim staging and decreasing serum chromogranin A levels. Follow-up after completion of
planned four cycles of PRRT with 177Lu-DOTATATE is currently pending.

Conclusion

Management guidelines for primary CNS NET are lacking. Even greater challenges arise in progressive disease
settings. Main treatment strategies include maximal safe resection, radiotherapy and systemic options mostly
adapted from non-CNS NET. Using the case presented, we discuss the potential role of PRRT in the treatment
of CNS NETs.
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Abstract Title: Locoregional distribution of [18F]-FET PET hypermetabolic foci in diffuse lower-grade
insular glioma: a potential link to cancer neuroscience
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Background

Insular gliomas pose great challenges to maximal safe resection. Perioperative morbidity is comparably high
due to adjacent functional structures and vascular anatomy. Synaptic density in limbic/ paralimbic structures,
including the insula, is known to be high. According to current concepts of cancer neuroscience, functional
connectivity may drive tumor proliferation. Conversely, glioma increase neuronal excitability. This study
investigates [18F]-FET PET hypermetabolic foci distribution in insular gliomas to explore a potential link
between cancer neuroscience and metabolic heterogeneity.

Materials and Methods

A monocentric retrospective analysis identifies patients with preoperative [18F]-FET PET, that were later
diagnosed with diffuse lower-grade glioma (DLGG). Fisher’s exact test is performed to compare insular glioma
with other DLGG regarding location of hypermetabolic foci (background SUVmean x1.6). Insular gliomas are
categorized according to Yasargil’s classification for limbic/ paralimbic tumors.

Results

Thirty-five (100%) patients with insular glioma, comprising 5 patients (14%) with tumors restricted to the insula
exclusively, 20 patients (57%) with tumors extending to adjacent paralimbic structures (Yasargil type 5A), and
7 patients (20%) with tumors extending to limbic structures (Type 5B), were included. There was no significant
difference in the prevalence of [18F]-FET hypermetabolic foci between insular gliomas and other DLGG (p =
0.63), with foci identified in 75% of insular gliomas versus 78% in other DLGG. Of all insular gliomas, 19%
exhibited [18F]-FET hypermetabolic foci within the insula. In type 5A and 5B tumors, hotspots were
predominantly located in paralimbic (52%) and limbic (28%) regions. There was no significant correlation of
tumor heterogeneity and locoregional distribution within the group of insular gliomas.

Conclusion

This data demonstrates high intratumoral heterogeneity in the group of insular glioma. However, theoretical
high synaptic density in this particular anatomical region does not translate into of [18F]-FET hypermetabolic
foci distribution. An ongoing study evaluates locoregional distribiton of hypermetabolic foci in lobar DLGG.

Nuclear Medicine and Meurooncology (NMN) - Nuklearmedizin und Neuroonkologie Page 53 of 78
c/o Wiener Medizinische Akaemdie GmbH, Alser Strasse 4 | 1080 Vienna, Austria
(t) +43 1 405 1383 - 1419 | () +43 1 405 1383 & 14719 | [e] nmni@wma.co.at _ -
FVB-Fahl 1356163320 www.nmn Sﬂﬂlet}f.ﬂrg




NMN Symposium:
- N Precision Medicine

| 09 - 10. May 2025 / Vienna, Austria
WNIVIN

Palais Ferstel

Abstract Number: 44
Abstract Title: Application of the PET RANO BM 1.0 criteria in brain metastases: retrospective single
center experience

Authors:
Wiegand L', Miller K2, Mair M'®, Barci E', von Baumgarten L3, Harter P4, Brendel M", Preusser M®, Forbrig R®,
Greve T3, Schonecker S7, Albert N

'Department of Nuclear Medicine, LMU University Hospital, Munich, Germany, 2Department of Neurology,
LMU University Hospital, Munich, Germany, *Department of Neurosurgery, LMU University Hospital, Munich,
Germany, “Center for Neuropathology and Prion Research, LMU University Hospital, Munich, Germany,
SDivision of Oncology, Department of Medicine |, Medical University of Vienna, Vienna, Austria, *Department
of Neuroradiology, LMU University Hospital, Munich, Germany, "Department of Radiotherapy and Radiation
Oncology, LMU University Hospital, Munich, Germany

Background

The new PET RANO BM 1.0 criteria offer a standardized framework for response assessment in brain
metastases using amino acid PET, whereas clinical practice and trials have predominantly relied on MRI. This
study applies the new criteria to longitudinal ["®F]FET PET data, analyzing baseline characteristics, response
categories, and parameter changes over time.

Methods

In this retrospective, single-center study, patients with brain metastases who had both a baseline and at least
one follow-up ["®F]FET PET scan were identified. PET analyses were performed according to the PET RANO BM
1.0 criteria and included the assessment of maximal and mean target-to-background ratios (TBRmakx,
TBRmean), PET volume, changes of these values between scans, and the presence of either measurable or no
/ non-measurable disease. Follow-up scans were classified as PET-based progressive disease (PET-PD),
stable disease (PET-SD), partial response (PET-PR), or complete response (PET-CR) based on the PET RANO
1.0 BM criteria.

Results

243 scans of 100 patients were evaluated over 105 treatment lines. Measurable disease was presentin 75/105
(71%) of baseline scans, and 42% of patients had more than one lesion at baseline. PET-PD was found in 50%
of cases, 23% had PET-SD, 24% PET-PR and 3% PET-CR. The vast majority of PET-PD responses were based
on significant volume changes and/or new lesions (98%), with only 2% being determined by increased uptake
intensity alone. PET-PR was primarily determined by volume reductions (84%). Lung metastases showed a
PET-PD rate of 56%, compared to 33% for breast cancer and 46% for melanoma.

Conclusion

Volume changes seem to be the primary determinant of treatment response according to PET RANO BM 1.0,
often alongside uptake intensity changes. Response rates also varied depending on origin of metastasis.
Future studies should correlate PET RANO 1.0 BM findings with MRI-based RANO 2.0 criteria as well as clinical
outcomes.
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Background

The integration of molecular markers into glioma classification has highlighted the importance of non-invasive
imaging biomarkers for diagnhosis, prognosis, and response assessment in human gliomas. This study
comprehensively summarizes decades of studies from UCLA regarding the predictive value of multiparametric
MRI combined with 18F-FDOPA PET imaging for predicting molecular status, malignant transformation, and
estimating survival in patients with gliomas.

Material and Methods

Glioma patients (n>250) who underwent either a single pre-surgical or serial 18F-FDOPA PET and
multiparametric MRI were analyzed. Imaging features included static and dynamic changes in contrast
enhancement volume, T2/FLAIR hyperintense volume, apparent diffusion coefficient (ADC) values, relative
cerebral blood volume (rCBV), and 18F-FDOPA PET uptake. Machine learning approaches including clustering
analysis and support vector machines were also used to classify molecular status and predict survival
outcomes.

Results

18F-FDOPA uptake showed significant positive correlation with Ki-67 proliferation index (r=0.72, p<0.001) and
inverse correlation with ADC values in enhancing tumor (r=-0.64, p<0.001). IDH wild-type gliomas showed
significantly higher 18F-FDOPA uptake (T/N SUVmax >1.8, sensitivity 85%, specificity 78%) and rCBV
compared with IDH mutant tumors. Machine learning combining MRI and PET imaging features achieved 84%
accuracy in predicting IDH status. Ageneral linear model integrating age, treatment, and rate of change in 18F-
FDOPA uptake predicted malignant transformation in IDH mutant gliomas with 87% sensitivity and 67%
specificity.

Conclusion

The combination of multiparametric MRI and 18F-FDOPA PET imaging provides robust prediction of molecular
status, treatment response, and survival in human gliomas. Specifically, 18F-FDOPA metabolic patterns and
residual hypermetabolic volume serve as independent prognostic biomarkers that complement conventional
imaging features. These findings suggest potential clinical utility for treatment planning and risk stratification.
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Background

Theranostic is an evolving field in oncology. To enhance outcome combined treatments in relapsed GBM will
be the best approach. We conducted a single arm monocentric study to evaluate safety, tolerability, and
preliminary efficacy of carrier-added 4-L-[131l]Jiodo-phenylalanine (1311-IPA), administered as sequential
injections in patients with recurrent GBM concomitantly to 2nd line external radiation therapy - IPAX Linz.

Materials and Methods

8 patients were included. Patients were dosed intravenously 1311-IPA sequentially before and after 2nd line
external radiation therapy. Radiotherapy treatment was applied with 30 Gy in 5 fractions for low volumes and
36 Gy in 18 fractions for larger tumors. Inclusion criteria comprised patients with GBM with current evidence
for recurrence after standard therapy, interval since end of first line XRT 26 months, 18F-FET-PET indicating
pathologically increased amino acid uptake. Surgery for relapsed tumor was allowed. The primary outcomes
were to assess the safety and tolerability; secondary endpoints comprised progression free survival and
overall survival.

Results

Included patients represent a younger cohort (mean age 55.7 years) with a quite long progression free survival
after first line therapy (mean 16.0 months). We included 5 patients with MGMT unmethylated tumors.
Treatment was very well tolerated with no serious adverse event, 3 patients experienced an adverse event
which was graduated as possible related (1 leucopenia grade 2, 1 lymphopenia grade 3, 1 thrombocytopenia
grade 3, 1 fatigue grade 2). mPFS from relapse to next progression was 3.8 months (2.8 — 6.4 months). mOS
was 12.4 months and mOS from 1. diagnosis was 32.2 months.

Conclusion
This expansion cohort with a higher dose of 1311-IPA than in the previous IPAX 1 study showed good tolerability
with no relevant systemic toxicity and confirmed the first preliminary efficacy results of the IPAX 1 study.
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Background

The overexpression of low-density lipoprotein receptors (LDLR) has been observed in several solid tumors,
including GBM. LDLRis expressed atthe BBB and facilitates targeted delivery of radiopharmaceuticals to GBM.
Here, we present initial findings from the eIND studies of a new probe,*®Ga-RMX-VH, targeting LDLR in GBM
patients.

Methods

We initiated an open-label, single-dose, eIND-study (#155880) using **Ga-RMX-VH PET/CT in newly diagnosed
or recurrent patients with GBM. The primary objective was the assessment of biodistribution and dosimetry of
%Ga-RMX-VH. The secondary objective was to correlate the extent of glioblastoma multiforme (GBM)
visualized on contrast-enhanced brain MRI with the distribution of ®®Ga-RMX-VH PET/CT within the brain of
each subject. A total of 10 GBM subjects have been scheduled to be enrolled, with 5 of them enrolled in the
dosimetry group.

Results

We enrolled 4 GBM patients (3 males, 1 female, 58-68 y.0) who underwent craniotomy, adjuvant
chemotherapy, and/or XRT and showed disease progression on MRI/CT scans. Pathology reported GBM with
MGMT-promoter-methylation, IDH-Wild-Type and EGFR-mutated (Ki-67=25-60%). PET/CT scan of **Ga-RMX-
VH showed satisfactory targeting along the resection and corresponded to contrast-enhanced regions on the
MRI. The SUV max was 1.1-2.1. The blood SUV mean was 2.35+0.4 (20min) reduced to 0.7+0.1(180 minutes).
The SUV mean of the liver and spleen were 2.25+0.1 and 1.95+0.1(20minutes) reduced to 0.9+0.4 and 0.4+
0.1(180min). Activity was cleared through the kidneys and bladder at early time points.

Conclusions

%Ga-RMX-VH can successfully target LDLR-over-expressing GBM. The radiotracer uptake correlates with
enhanced and flair areas on the brain MRI. If successful, the agent can serve as a diagnhostic probe for selecting
and stratifying GBM patients for targeted alpha therapy.
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Background

Glioblastoma (GBM) overexpresses L-type amino transporter (LAT) 1 and 2, which are the target 4-L-["*"I] iodo-
phenylalanine (["*'1]IPA). Previous studies of ['**I]IPA as a SPECT tracer showed retention in glioma tissue, high
metabolic stability, and uptake by >85% of gliomas. Results from a phase 1 trial (IPAX-1) that explored [*"1]IPA
+ radiotherapy in patients with recurrent GBM demonstrated a favorable safety profile and promising efficacy.
The objective of IPAX-2 (NCT05450744) is to evaluate the safety and tolerability of ["*'I]IPA in patients newly
diagnosed with GBM.

Materials and Methods

IPAX-2 is a phase 1, multicenter, open-label, single-arm, parallel-group, dose-finding study to evaluate the
safety of ascending radioactive dose levels of ['*'[]IPA + best standard of care in newly diagnosed patients with
GBM. Eligible patients (N=12) will be aged 18-65 years with histologically-confirmed intracranial GBM following
surgical resection; no prior systemic therapy or radiation for GBM; a Karnofsky Performance Status =270; a plan
to begin chemoradiation 3-6 weeks after surgical resection with Stupp regimen; adequate organ function; and
adequate tissue samples previously archived. Four cohorts will encompass a 3+3 dose escalation, beginning
at 2 doses of 3 GBq each. Dose 1 will be administered prior to external beam radiation therapy (EBRT), and
Dose 2 will be administered following completion of EBRT. "®F-FET PET will be used to identify suitable
candidates with LAT1/2 overexpression, establish a baseline, and provide quantitative follow-up information.
Primary outcome measures are 1) the incidence rate and severity of dose-limiting toxicities, and 2) the safety,
tolerability, and recommended phase 2 dose.

Results
This study is currently enrolling; no results are available at the time of abstract submission.

Conclusion
[131I]IPA unique characteristics, including its specific and sustained tumor accumulation and intrinsic
cytostatic and radiosensitizing effect, make it an attractive therapeutic probe against GBM.
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Background

Intracranial histiocytic sarcoma(lHS) is an exceedingly rare and aggressive neoplasm that arises from
histiocytes, which are immune cells derived from the monocyte-macrophage lineage. In children, the disease
is even more enigmatic, with limited case reports and studies available to guide management.

Case Description

We present a child with a multifocal primary IHS involving the cerebral hemispheres. A 3-year-old boy suffered
from nausea and epileptic seizures. The neurological examination was normal following a seizure. His previous
medical history included another epileptic seizure at 3 months of age and macrocephaly.

CT revealed a 13x8 cm lobed mass on both the parietal and occipital lobes. Peripheral edema was detected,
and the intracranial mass compressed the posterior horns of both lateral ventricles. Contrast-enhanced MRI
revealed a 123x80x81mm large, heterogeneous lesion of a large mass that has features of both solid and cystic
components, with the solid regions showing heterogeneous contrast-enhancement (Fig 1A).

The patient underwent neurosurgical surgery. Immunohistochemistry showed that the cells, including the
large bizarre cells, were positive for CD68,CD163 suggesting their histiocytic nature. The cells were negative
for GFAP, excluding the possibility of glioblastoma. The diagnosis was histiocytic sarcoma.

F18-FDG PET/CT was carried out for staging. Apart from the brain, there was no evidence of lymphoma
involvement (Fig 1B). The huge mass was hypermetabolic and correlated with the high mitotic index of this
tumor, which was 80-85%. The patient has been alive for 5 months.

Conclusion

Primary IHS is a rare neoplasm, especially in childhood. While CT and MRI show anatomical properties of the
lesion, F18-FDG PET/CT imaging plays an important role in the staging and treatment follow-up of these
patients. The high metabolic activity uptake of the tumour on PET/CT imaging may lead to closer follow-up and
intensive chemoradiotherapy regimen as it increases the possibility of intra-tumor heterogeneity and
aggressiveness.
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Purpose

In clinical trials for patients with IDH-mutant glioma, "measurable disease" on MRI is a key inclusion criterion
and baseline for response assessment. Recently, amino acid PET-based criteria have been proposed for
response assessment in clinical trials (PET RANO 1.0 criteria). We aimed to compare "measurable disease"
using MRI-based RANO 2.0 and PET RANO 1.0 criteria in patients with IDH-mutant glioma.

Methods

In this retrospective single-center study, patients with newly diagnosed IDH-mutant gliomas with available
[18F]FET PET and MRI either preoperatively before biopsy or resection or postoperatively within a maximum of
12 months after resection, were identified. Analysis was performed by two independent investigators to assess
"measurable disease" according to MRI-based RANO 2.0 and PET-based PET RANO 1.0 criteria, and lesion
size, uptake intensity (maximal and mean target-to-background ratio: TBRmax, TBRmean) and PET volume
were assessed.

Results

A total of 212 patients (median age 47 years, range 24-90; 44.8% female) were analyzed, including 148
preoperative (median time between PET and surgery: 0.3 months, range 0.0 — 6.8) and 64 postoperative cases
(median time between surgery and PET: 2.1 months, range 0.2 - 11.7). Overall, patients had more often
measurable disease on PET compared to MRI (61.3% vs. 49.1%, p=0.015). Preoperatively, MRl and PET
identified similar rates of measurable disease (60.8% vs. 59.5%, p>0.5), while PET identified a higher number
of postoperative cases with measurable disease than MRI (65.6% vs. 21.9%, p<0.001). While MRI showed a
similar rate of measurable disease in oligodendroglioma and astrocytoma (50% vs. 48.2%; p>0.05), PET
revealed a higher rate in oligodendroglioma compared to astrocytoma (79% vs. 45.5%; p<0.01).

Conclusion

Amino acid PET detects measurable disease more frequently than MRI, particularly in oligodendrogliomas and
postoperative settings. These findings support the use of PET-based evaluation of disease burden in IDH-
mutant glioma as an inclusion criterion for clinical trials.
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Background

MRI is the standard imaging modality for patients with glioblastoma, and contrast-enhancing volumes are
typically used as target for treatment planning. However, MRl may underestimate tumor extent, and [18F]FET
PET can help to depict tumor extent beyond contrast-enhancing volumes, which is found in a considerable
proportion of cases. This study investigates whether MRI-based radiomics can predict if a patient has
metabolically active tumor parts outside of the contrast-enhancing volumes on MRI and could therefore
benefit from additional ["®F]FET PET scanning.

Material and Methods

A total of 239 patients with preoperative ['°F]FET PET and newly diagnosed glioblastoma were included. The
PET volume was segmented using a 1.6-fold background threshold, while the MRI volume, including T2-
hyperintensity, was obtained with the BraTS toolkit. Overlapping volumes and the largest Hausdorff distance
between ['®F]JFET PET and MRI volumes were calculated. Radiomic features were extracted from T1 CE and T2
MRI. Logistic regression with nested cross-validation (5 splits, 50 repetitions) was used to classify whether the
["®F]FET PET volume beyond MRI is >1 ml and has a Hausdorff distance >1 cm.

Results

In 145 (61%) patients, [18F]FET PET identified a PET volume located outside the MRI volume, whereas in 94
(39%) patients, the [18F]FET-positive volume was completely within or only minimally exceeded the contrast-
enhancing MRI volume. The Dice coefficient was 0.37. Using radiomics, patients with PET volumes located
outside of the MRI volume could be identified with an AUC of 0.78 (PPV 0.80; NPV 0.60).

Conclusion

MRI-based radiomics provided moderate accuracy for the identification of glioblastoma patients, who could
benefit from an additional [18F]FET PET by PET volume delineation outside of the MRI volumes. Whether this
approach can optimize preoperative planning and therapy monitoring through targeted use of ['*F]FET PET in
glioblastoma patients needs to be evaluated in further studies.
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Background

["®F]FET PET is frequently performed in patients with suspected gliomas without contrast enhancement on MRI
to guide tissue sampling by hotspot delineation. However, about one third of hon-enhancing gliomas do not
show uptake in [18F]FET PET. As scanner capacities in times of increasing demand for PET imaging are limited,
prediction of [18F]FET positivity would be helpful to avoid unnecessary scanning of patients without valuable
PET information. We therefore aimed to investigate whether radiomic features from conventional MRI can
predict ['®F]FET positivity in patients with non-enhancing gliomas.

Material and Methods

A total of 282 patients with preoperative [18F]FET PET and newly diagnosed glioma without contrast
enhancement on T1-weighted MRI were included. Tumor volumes on MRI were segmented using the BraTS
toolkit, and radiomic features were extracted from contrast-enhanced T1 and T2 sequences. Logistic
regression with nested cross-validation (5 splits, 50 repetitions) was applied to predict ['*F]FET positivity,
defined as significantly increased uptake (>1.6-fold background).

Results

192 (68%) of non-enhancing gliomas were [18F]FET-positive, whereas 90 (32%) did not show significantly
increased uptake on ["®FJFET PET and were classified as ['°F]JFET-negative. The MRI-based radiomics model
identified ['®F]FET-positive cases with an AUC of 0.64 (PPV 0.78; NPV 0.45).

Conclusion

In patients with non-enhancing gliomas, MRI-based radiomics demonstrated only a moderate performance in
predicting [18F]FET positivity. Further studies are needed to investigate whether accuracy increases with deep
learning-based methods.
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Background

To interpret correctly the PET-FET in the brain pathology there is a need to know normal FET uptake. The
topographic features of pediatric brain tumors draw the attention to the structures of the posterior cranial
fossa.

According to our experience there is an abnormal increase of FET uptake in normal children’s pons after
radiotherapy of tumors in posterior cranial fossa.

The guideline of the EANM recommends choosing unaffected cortex of the hemisphere contralateral to the
tumor as areference region. There is no contralateral brain structure that can be used as a reference for pons,
which makes difficult PET images analyses. The aim of the study was to calculate the level of increase of 18F-
FET in pons, and select optimal reference region to pons analysis for children after radiotherapy.

Method

For retrospective analysis 28 children (aged 3-16 years) examined by PET-FET were selected. Entry criteria
included children with intact pons in MRI after radiotherapy brain tumor. Pons-to-cerebellum ratio and pons-
to-frontal cortex ratio were analyzed. For each ratio, six calculation methods were used, depending on the size
of the region of interest (ROI) and the SUV statistics (maximum, mean, peak SUV in the 10 mm ROI or mean
SUV in the banana-shaped ROI).

Result

As aresult of the measurements, SUV values of FET uptake in the brainstem, the cerebellum and in the frontal
cortex were received using three methods designated as Maximum, Mean and Peak, and Banana-Mean for
frontal cortex.

The FET uptake in the pons was significantly higher thanin the frontal cortex, regardless the used measurement
method. The FET uptake in pons and cerebellum showed no significant differences PET-FET scans.

Conclusion
The results allow us to recommend the cerebellum as a reference structure in the pons analysis of PET-FET in
children with posterior cranial fossa lesions.
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Background

Extensive resection improves glioblastoma survival, with residual tumor volume as a key prognostic marker.
The RANO resect group proposed a classification based on postoperative MRI volume. With [18F]FET-PET
increasingly used for glioma delineation, we compared MRI- and PET-based volumetrics.

Methods

We retrospectively analyzed IDH-wildtype glioblastoma patients who underwent [18F]FET-PET and MRI post-
surgery. Two investigators assessed residual tumor volumes using PET RANO 1.0 and MRI-based RANO resect
criteria, comparing both modalities. Tumor detection confidence was rated from 0 (no tumor) to 5 (definite
tumor).

Results

We identified 46 patients with available MRI and [18F]FET-PET for review. Preliminary analysis of 19 cases
showed a median contrast-enhancing (CE+) tumor volume of 0.83 cm?® (range 0-4.17 cm®) on postoperative
MRI. Non-contrast-enhancing (CE-) tumor was presentin 79% (15/19) with a median volume of 2.79 cm® (range
0-27.5 cm®). Most cases were classified as RANO resect classes 2 and 3, with 21% (4/19) assigned to class 1.
[18F]FET-PET detected suspected residual disease in all patients, with a median PET-positive volume of 13.45
cm?® (range 1.26-48.80 cm®) and a median TBRmax of 2.97 (range 2.07-6.12 cm®). PET volumes consistently
exceeded MRI-defined volumes with a median overlap of 0.17 cm?®- 5% relative to PET and 65% relative to MRI.
PET volumes increased across RANO resect classes, from 14.9 cm®inclass 1to21.8 cm®in class 3. PET raters
also reported higher confidence in tumor detection (median 5) compared to MRI investigators (median 4).

Conclusion

Our study suggests that PET may detect more residual disease post-surgery than MRI, with PET volumes often
exceeding those delineated by MRI indicating higher sensitivity. [18F]FET-PET may present a valuable tool to
complement MRI for the stratification of patients based on the residual tumor volume and potentially also to
guide local therapies.
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Background

Initial results suggest that PET imaging of the chemokine receptor CXCR4 is of considerable interest for
differential diagnosis and theranostics approaches. Here, we summarized findings of CXCR4 PET imaging in
an institutional series of lymphoma of the central nervous system (CNSL) and glioma.

Methods

Twenty-three patients with CNSL and 16 patients with glioma (IDH-wildtype, n=9) underwent PET imaging using
the CXCR4-directed tracer [**Ga]Ga-Pentixafor. In 18 patients, serial PET imaging was performed (range, 2-14
scans), resulting in a total of 104 PET scans. For evaluation, PET scans were classified as [**Ga]Ga-Pentixafor-
positive and -negative visually, and the maximum standardized uptake value (SUVmax) was obtained from
[*®Ga]Ga-Pentixafor-PET.

Results

Twenty-four of all 39 patients (62%) had at least one [**Ga]Ga-Pentixafor-positive PET (CNSL, 57%; glioma,
69%). [*®Ga]Ga-Pentixafor-positive PET scans were more common in patients with IDH-wildtype gliomas (89%)
than in IDH-mutant gliomas (43%). In patients with [**Ga]Ga-Pentixafor-positive PET, the average SUVmax was
6.4+4.0in CNSL, and 3.4+1.0in gliomas (P=0.155). Besides visualization of tumors, [68Ga]Ga-Pentixafor uptake
was observed in two patients with radionecrosis. In four CNSL patients who had undergone
methotrexate/cytarabine-based first-line therapy, serial PET revealed a significant reduction of SUVmax after
chemotherapy completion (average decrease of SUVmax from 4.5+3.8 to 0.6+0.7; P=0.044). In three of those
four patients, tumor progression has not been reached (range of time after the follow-up PET, 4-55 months);
one patient deceased 44 months after the follow-up PET. In contrast, another patient with an increase in
SUVmax from 6.9 to 11.0 after first-line treatment died one month after the follow-up PET.

Discussion

[*®*Ga]Ga-Pentixafor PET seems to be of value for non-invasively visualizing and quantifying CXCR4 receptor
binding. In CNSL, changes in [*®Ga]Ga-Pentixafor uptake following therapy may indicate potential for response
assessment. CXCR4-targeting radioligand therapies might be more promising in CNSL than in glioma.
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Background

Response assessment in glioblastoma is based on the evaluation of contrast enhancement on MRI using
RANO 2.0 criteria. 'Measurable disease' serves as an inclusion criterion for clinical trials both at baseline after
radiotherapy and at first recurrence. The recently introduced PET RANO 1.0 criteria integrate amino acid PET
into standardized response assessment. Our study compares the frequency of 'measurable disease'
accordingto PET RANO 1.0 with MRI-based RANO 2.0 criteria at common inclusion timepoints for glioblastoma
trials.

Methods

This retrospective, single-center study included patients with IDH-wildtype glioblastoma who underwent
[18F]FET-PET and MRI at the RANO 2.0 baseline up to 35 days after completion of radiotherapy or at first
recurrence (max. time between scans: 28days). Two independent investigators assessed 'measurable
disease' based on PET RANO 1.0 and RANO 2.0 criteria. Lesion size, uptake intensity (TBRmax, TBRmean), and
their correlation with Karnofsky performance status (KPS) were evaluated.

Results

A total of 109 patients (median age 58 years, IQR 53-68) were included, 43 at baseline and 66 at first
recurrence. Using RANO 2.0, measurable disease was identified in 20/43 cases (46.5%) at baseline and in
43/66 (65.2%) at recurrence (median sum of cross-sectional diameters: 20.1mm, 21.3mm). In contrast, with
PET RANO 1.0 a significantly higher proportion of patients showed measurable disease with 39/43 cases
(90.7%) at baseline and 65/66 (98.5%) at first recurrence (median volume 12.6cm3, 17.5cm3; p<0.001).
Baseline TBRmax showed a significant negative correlation with KPS (p<0.002, r<-0.345).

Conclusion

At baseline and first progression, PET RANO 1.0 criteria identify a significantly higher number of patients with
measurable disease compared to standard MRI-based RANO 2.0 criteria. These findings suggest that PET-
based assessment may provide a more detailed evaluation of disease burden which might broaden eligibility
for glioblastoma trials. Prospective validation is warranted to establish the utility for patient stratification in
clinical trials.
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Background

O-(2-["®F]fluoroethyl)-L-tyrosine (['®F]FET) PET is predominantly applied for molecular imaging of diffuse
gliomas. In contrast, data on the clinical utility of [18F]FET PET in circumscribed astrocytic gliomas (CAG)
remain scarce.

Methods

We retrospectively identified adult CAG patients who underwent ['*F]FET PET imaging (i) before diagnosis, (ii)
at suspectedrelapse, or (iii) for response assessment at three institutions. Maximum and mean tumor-to-brain
ratios (TBRmax, TBRmean) and metabolic tumor volumes were assessed according to the PET RANO 1.0
criteria. Diagnostic performance in differentiating treatment-related changes from tumor relapse was
evaluated using ROC analysis and Fisher’s exact test.

Results
We evaluated 79 ['®F]FET PET scans of 42 patients, including nine (21%) with actionable molecular targets.
65% of CAG WHO grade 1 and 100% of CAG WHO grade 2 or 3 had measurable [**F]FET uptake according to
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the PET RANO 1.0 criteria. In these patients, TBR values of CAG WHO grade 2 or 3 were significantly higher than
in pilocytic astrocytomas (P<0.01). There was no significant difference in TBR between CAG with or without
actionable targets (P>0.05). Following various treatments, response assessment according to the PET RANO
1.0 criteria differed from changes in MRl in 5 of 11 patients (45%). Treatment-related changes were confirmed
neuropathologically or clinicoradiologically in 12 patients (43%). In CAG WHO grade 2 or 3, the accuracy of
["®F]FET PET to identify treatment-related changes was 82% using single PET scans and 100% using serial PET
imaging (P<0.05).

Conclusions
[18F]FET PET can add valuable information for clinical management of patients with CAG.
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Determining prognosis in patients with recurrent glioblastoma (rGBM) remains challenging. This study aimed
to evaluate the prognostic value of static O-(2-18F-fluoroethyl)-l-tyrosine (18F-FET) PET parameters in patients
with rGBM.

153 patients treated in the context of three institutional clinical trials investigating the effectiveness of vascular
endothelial growth factor (VEGF) inhibition, immune checkpoint inhibition, or a combination of both in rtGBM
were retrospectively evaluated. Patients with baseline 18F-FET PET were included in the analysis and stratified
according to study therapy. The prognostic value of static parameters was evaluated using univariate Kaplan-
Meier survival analysis and multivariate Cox regression analysis (including Karnofsky Performance Scale,
gender, age, and corticosteroid use at baseline). Threshold values were identified using ROC analysis.

Both univariate and multivariate analysis revealed that patients with larger baseline Metabolic Tumor Volume
(MTV) and higher mean Tumor-to-Brain Ratio (TBRmean) had increased risk of death independent of treatment
at any given timepoint (for MTV per 10 mL: HR 1.07, [95% CI 1.01 - 1.12], p=0.016; for TBRmean: HR=1.71[95%
Cl 1.03-2.83], p=0.038). ROC analysis showed that an MTV and TBRmean of more than 27.94mL and 2.125,
respectively, are associated with significantly worse survival.

Our results suggest that pre-treatment MTV and TBRmean have a significant prognostic value in this patient
group independent of treatment and could be useful to stratify and select patients for future clinical trials.
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Background

Primary CNS T cell ymphoma (PCNSTL) is an extremely rare and aggressive form of non-Hodgkin lymphoma.
Diagnosis is often challenging due to its nonspecific presentation. In our study we aimed to analyse the
clinical, histopathologic, molecular, and imaging characteristics of PCNSTL.

Methods

Histologically confirmed PCNSTL cases without evidence of systemic disease were identified at three centres
(University Hospital of Munich, Heidelberg University, Massachusetts General Hospital). Retrospective data
including histopathology, immunophenotyping, multimodal MRI, and PET imaging were analysed.

Results

We evaluated 16 immunocompetent patients (11 male) with a median age of 50 years (19-76) and median
Karnofsky performance status of 70% (20-100). T-cell clonality was confirmed in 43.75% of cases by T-cell
receptor gene rearrangement testing. Next generation sequencing revealed only mutational variants of
uncertain significance in 18.75% (BCOR, MED12, MET genes). MRI at primary diagnosis showed supratentorial,
highly contrast-enhancing lesions in 87.5% with frequent multifocality (37.5%). Compared to the aggressive
contrast enhancement on MRI, [18F]FET-PET imaging showed only low to moderate tracer uptake in 3/4
available studies (18.75%). Median progression-free survival was five months, and median overall survival was
96.5 months. There was more favourable overall survival in the subgroup treated with MTX-based
chemotherapy combined with autologous stem cell transplant (ASCT, p<0.0275). In one ALK1-positive PCNSTL
persistent complete remission was achieved after treatment with Lorlatinib.

Conclusion
Although PCNSTL is exceptionally rare, we identified neuroimaging and histopathologic patterns, which may
assist in identifying future PCNSTL cases. Best therapeutic response was observed after MTX-based
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chemotherapy combined with ASCT. We report on the first ALK1-positive PCNSTL case with persistent
complete remission after targeted therapy with Lorlatinib.

CET1 FLAIR/T2 ['®F]FET PET

28

Author disclosure: Katharina J. Mdller: received grant support by the Friedrich-Baur-Stiftung and DFG
(German Research Society). Albert N has received honoraria for lectures, consultation or advisory board

participation from Novartis / Advanced Accelerator Applications, Telix Pharmaceuticals, Servier and OnclLive
and research funding from Novocure and Telix Pharmaceuticals.

Nuclear Medicine and Meurooncology (NMN) - Nuklearmedizin und Neuroonkologie Page 77 of 78
c/o Wiener Medizinische Akaemdie GmbH, Alser Strasse 4 | 1080 Vienna, Austria

(t) +43 1 405 1383 - 1419 | () +43 1 405 1383 & 14719 | [e] nmni@wma.co.at

ZVR-Zahl: 1356163329 www.nmn-so DiEt}r‘.Dt‘g



NMN Symposium:
- N Precision Medicine

| 09 - 10. May 2025 / Vienna, Austria
WNIVIN

Palais Ferstel

Abstract Number: 61
Abstract Title: Rhenium Obisbemeda (Reyobiq) in Leptomeningeal Metastases

Authors:
Brenner A', Youssef M, DAmico R, Kumthekar P, Galvan E, Ong S, Floyd J, Bao A, Phillips W, MichalekJ

'Mays Cancer Center at UT Health San Antonio

BACKGROUND

Rhenium (186Re) obisbemeda (186RNL, REYOBIQ) is BMEDA-chelated 186Re encapsulated in liposomal
nanoparticles. Leptomeningeal metastasis (LM) is a devastating cancer of the CSF and membranes
surrounding the brain and spinal cord. Median overall survival is 2-6 months with treatment and 4-6 weeks
without treatment. Preclinical studies have shown excellent 186RNL tolerance by direct intraventricular
injection in rodents with NOAEL of TmCi and absorbed doses over 1000Gy.

METHODS
ReSPECT-LM is a multi-center dose-escalation Phase 1 clinical trial to evaluate the safety and tolerability of a
single dose of 186RNL given by the intraventricular route for LM.

RESULTS

36 patients were screened for enrollment in study cohorts 1-6. Doses ranged from 6.6mCi in cohort 1 through
75mCiin cohort 6. No dose limiting toxicity (DLT) was observed in cohorts 1-4, with 1 DLT in each cohort 5 and
6 of grade 4 thrombocytopenia. A dose dependent increase was observed in the absorbed dose to the cranial
and spinal subarachnoid space reaching 253Gy in cohort 5. Response data was available for 16 patients as of
the data cutoff with 5 of those (31%) showing a partial response. An additional 7 patients showed stable
disease through day 112 for a Clinical Benefit Rate (CR+PR+SD) of 75%. Additionally, a clinical response with
evident decrease in disease symptoms was noted in 2 of 14 evaluable patients (14%), and 10 showing stable
symptoms through day 112 for a benefit rate of (86%). RNA sequencing of LM cells showed early induction of
apoptosis, with an innate immune response followed by increase T cells and an adaptive immune response by
day 28.

CONCLUSIONS
186RNL shows excellent safety and promising activity for LM. The recommended phase 2 single dose is 44mCi.

A multidose study is planned for Q1 2025 as well as exploration of immunotherapy combinations.
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