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Targeted alpha therapv using astatine against refractory thyroid cancer

Radioactive iodine has long been used clinically for patients with differentiated thyroid cancer. '*'I is used
for the ablation of thyroid remnants or treatment of metastatic thyroid cancer. However, some patients with
multiple metastases are refractory to repetitive '*'I treatment, despite the targeted regions showing sufficient
iodine uptake. According to the criteria described in the 2015 American Thyroid Association guidelines,
radioactive iodine-refractory cancer includes metastatic disease that progresses despite showing substantial
uptake of radioactive iodine. In such patients, beta-particle therapy using '*'I is inadequate and another
strategy is needed using more effective radionuclide targeting the sodium/iodide symporter (NIS).

Astatine (*!'At) is receiving increasing attention as an alpha-emitter for targeted radionuclide therapy. >!' At
is a halogen element with similar chemical properties to iodine. Alpha particles emitted from >!' At has
higher linear energy transfer as compared to beta particles from '3!I and exert a better therapeutic effect by
inducing DNA double strand breaks and free radical formation. We showed that increase of the
radiochemical purity of astatide of 2! At solution by addition of ascorbic acid was associated with
significantly enhanced uptake of 2!'' At by both normal thyroid tissue and differentiated thyroid cancer cells.
The treatment effect of >!' At solution in the K1-NIS xenograft model was dose-dependent and was
associated with prolonged survival, suggesting the potential applicability of targeted alpha therapy for the
treatment of advanced differentiated thyroid cancer [1].

We finished the preclinical examinations and Pharmaceuticals and Medical Devices Agency (PMDA)
consultation about Phase-I clinical trial using [*'' At]NaAt for patients with refractory thyroid cancer [2]. In
addition, safety use manual of [>!! At]NaAt has been approved by the Ministry of Health, Labour and
Welfare and Japanese Society of Nuclear Medicine [3]. We will start a first-in-human physician-initiated
clinical trial in 2021 under the support of Agency for Medical Research and Development (AMED) and
Japan Science and Technology Agency (JST).
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* The therapeutic effect of cancer is high. * The therapeutic effect is moderate. i o
* Outpatient treatment is possible. * Hospitalization is necessary. vl 2
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