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In recent years, revolutionary advances in diagnostics and therapy of malignant diseases have taken place.
The successful translation of biological concepts of precision medicine, targeted therapies and
immunotherapies into clinical trials and routine has led to increasing response rates, longer survival times

and improved quality of life of cancer patients.

Currently, oncologic nuclear medicine and the application of diagnostic and therapeutic innovations of
molecular imaging and radioligand therapy is emerging as development with the potential to further
advance research and care in oncology.! The utilization of highly specific radioactively labelled ligands
allows to not only visualize “druggable targets” but also to directly address them therapeutically in
individual patients. The combination of therapy and diagnostics (“theranostics”) has already led to
approved oncological treatments following positive phase lll trial results in extracerebral tumors, and
more positive clinical trials are being reported.?* Furthermore, the visualization of metabolic processes,
specific cell populations and molecular alterations in tumors of individual patients may allow early
assessment of response (or non-response) to oncological interventions such as chemotherapy,
radiotherapy, targeted therapies, immunotherapies, or antibody drug conjugates. In addition,
heterogeneity in expression of therapy targets between tumor manifestations — even within an individual

patient — can be captured by PET, which may facilitate improved prediction of treatment efficacy.

In this special issue of Neuro-Oncology, we provide an overview on the emerging and evolving role of
nuclear medicine applications in research and clinical practice with a focus on tumors of the central
nervous system (CNS). Primary and secondary CNS tumors represent particularly challenging and
heterogeneous diseases, and substantial improvements in diagnhosis and therapy are urgently needed.®
Nuclear medicine offers both, diagnostic and therapeutic innovations. Molecular imaging using
radiolabeled PET tracers allows in-vivo visualization of tumor characteristics (e.g. metabolism, molecular
targets) and extent, which is increasingly used for target delineation (e.g. biopsy planning, surgery
planning, radiotherapy planning) and disease monitoring.>” While there is a substantial and growing
amount of research and literature on molecular imaging of CNS tumors, the field of theranostics is only
starting to evolve in Neuro-Oncology.”” Overall, however, effective translation into clinical practice was
hampered by the lack of adequately designed and conducted studies and availability of mainly
retrospective case collections and few and small prospective studies. Only recently, prospective clinical
trials on therapeutic concepts with radioligand therapies targeting specific molecular alterations are being

performed, particularly in gliomas and meningiomas, and may open avenues to novel treatment options.®
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In this series of dedicated publications, internationally renowned experts provide reviews and critical
evaluations of the opportunities and challenges of PET imaging and theranostic approaches in CNS tumors
with a focus on dosimetry, design and conduct of clinical trials, and the trial landscape and in gliomas,
meningiomas and brain metastases. Galldiks et al. highlight the evolving role of PET imaging in Neuro-
Oncology, offering insights into tumor biology and treatment response, thereby informing personalized
patient care.!! Weller et al. focus on the merging clinical trial landscape for radionuclide therapies in
gliomas, discuss the various potential target structures and provide an outlook for which glioma entities
radionuclide therapy could most likely provide a therapeutic alternative.'> Mair et al. explore the available
evidence for theranostic treatments and ongoing trial initiatives for meningiomas, also highlighting the
first randomized clinical trial with [Y’Lu]Lu-DOTATATE enrolling patients with progressive meningioma
(LUMEN-1, NCT06326190).13 Le Rhun et al. discuss the current state of the art and opportunities of
targeted radionuclide therapies for patients with brain and leptomeningeal metastases with a special
focus on promising molecular targets such as prostate specific membrane antigen (PSMA) or fibroblast
activating protein (FAP).}* Importantly, the systematic development of theranostic assets for effective
translation into the clinical routine requires thorough methodological considerations. To this end, Wen et
al. > summarize challenges and opportunities of clinical trial design and conduct and Cicone et al. highlight
the need to collect dosimetric data to help exploit the full potential of theranostic of CNS tumors.'®
Overall, the six papers of this special issue comprehensively outline the current state of affairs and future
avenues for molecular imaging and theranostic treatments for patients affected by tumors of the CNS.
We are convinced that research at the intersection of neuro-oncology and nuclear medicine holds
transformative potential for improved diagnosis and therapy of CNS tumors and trust that the
contributions in this special issue of Neuro-Oncology stimulate further investigations that will facilitate
translation of nuclear medicine applications towards widespread clinical practice. The current
developments of PET imaging and multiple clinical trials investigating radioligand therapies in CNS tumors

mark the beginning of a new era and will shape the future of Neuro-Oncology.

$20Z JaquianoN 61 Uo 1senb Aq Z88006//1 6L 8B0ouU/oUONBU/EE01 0 L /I0p/8]oIe-80ueApe/ABOj0oUO-0INaU/WOoo dno olwapede//:sdiy Woll papeojumo



Declaration of interest:

NLA has received honoraria for lectures, consultation or advisory board participation from Novartis,
Advanced Accelerator Applications, Telix Pharmaceuticals, Servier, OncLive and Medsir, and research

funding from Novocure and Telix Pharmaceuticals.

MP has received honoraria for lectures, consultation or advisory board participation from the following
for-profit companies: 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.

$20¢ JoquanopN 6| uo 1sanb Aq z88006//L6L2e0U/OUONBU/SE0 L 0 L/I0P/3]01e-9oueApe/ABOj0OUO-01NauU/WOod dnoolwapede//:sdjy woly papeojumoq



References:

1. Arnold C. Theranostics could be big business in precision oncology. Nat Med. 2022; 28(4): 606-
608.

2. Hertz B, Watabe T, Baum RP. Celebrating 80 years anniversary of radioiodine for use in thyroid

cancer and perspectives for theranostics. Ann Nucl Med. 2022 Dec; 36(12): 1007-1009.

3. Strosberg J, El-Haddad G, Wolin E, et al. Phase 3 Trial of 177 Lu-Dotatate for Midgut
Neuroendocrine Tumors. N Engl J Med. 2017; 376 (2): 125-35.

4. Sartor O, De Bono J, Chi KN, et al. Lutetium-177-PSMA-617 for Metastatic Castration-Resistant
Prostate Cancer. N EnglJ Med. 2021; 385 (12): 1091-103.

5. Weller M, van den Bent M, Preusser M, et'al. EANO guidelines on the diagnosis and treatment

of diffuse gliomas of adulthood. Nat Rev Clin Oncol. 2021; 18: 170-86.

6. Albert NL, Weller M, Suchorska B, et al. Response assessment in neuro-oncology working group
and European Association for Neuro-Oncology recommendations for the clinical use of PET

imaging in gliomas. Neuro Oncol 2016; 18: 1199-208.

7. Albert NL, Galldiks N, Ellingson BM, et al. PET-based response assessment criteria for diffuse
gliomas (PET RANO 1.0): a report of the RANO group. Lancet Oncol. 2024; 25(1):e29-e41.

8. Galldiks N, Langen KJ, Albert NL, et al. Investigational PET tracers in neuro-oncology-What's on
the horizon? A report of the PET/RANO group. Neuro Oncol. 2022; 24(11): 1815-1826.

9. Albert NL, Furtner J, van den Bent MJ, et al. The potential of amino acid PET imaging for
prediction and monitoring of vorasidenib response in IDH-mutant gliomas. Neuro Oncol. 2023;

9:noad240.

10. Albert NL, Le Rhun E, Minnit G, et al. Translating the theranostic concept to neuro-oncology:

disrupting barriers. Lancet Oncol. 25(9): p. e441-e451.

$20Z JaquianoN 61 Uo 1senb Aq Z88006//1 6L 8B0ouU/oUONBU/EE01 0 L /I0p/8]oIe-80ueApe/ABOj0oUO-0INaU/WOoo dno olwapede//:sdiy Woll papeojumo



11. Galldiks N, Lohmann P, Friedrich M, et al. PET imaging of gliomas: Status quo and quo vadis?

Neuro Oncol. 2024; online ahead of print.

12. Weller M, Albert NL, Galldiks N, et al. Targeted radionuclide therapy for gliomas: emerging

clinical trial landscape. Neuro Oncol. 2024; online ahead of print.

13. Mair M, Tabouret E, Johnson DR, et al. Radioligand therapies in meningioma - evidence and

future directions. Neuro Oncol. 2024; online ahead of print.

14. Le Rhun et al.

15. Wen et al.

16. Cicone et al.

$20¢ JoquanopN 6| uo 1sanb Aq z88006//L6L2e0U/OUONBU/SE0 L 0 L/I0P/3]01e-9oueApe/ABOj0OUO-01NauU/WOod dnoolwapede//:sdjy woly papeojumoq



