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Diagnostic and Therapeutic Approaches to Radioactive
lodine Refractory Differentiated Thyroid Cancer
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Unlike most thyroid cancers which have an excellent prognosis with standard treatments such
as surgery and additional radioactive iodine therapy followed by long term TSH suppression,
15—20% of differentiated thyroid cancers are unresponsive, showing locally aggressive be-
havior or distant metastasis. It has been reported that the ability of iodine uptake among re-
sidual follicular cells is usually impaired in such unresponsive cases. As the general incidence
of thyroid cancer increases, the number of this radioactive iodine refractory disease is also
increasing. This becomes clinically challenging because iodine-based diagnostic and thera-
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peutic approaches are not applicable anymore. Moreover, other conventional modalities in-
cluding radiotherapy or cytotoxic chemotherapy is neither effective in this subset of thyroid
cancer. So many researches are currently under way to find effective molecular targeted thera-
pies, which will play a role in the treatment of these unresectable and advanced cases. This
review discusses the recent research progress regarding the iodine avidity of follicular cells
in thyroid cancer, and outcomes of clinical studies using targeted agents.
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Fig. 1. lodine metabolism in normal follicular cells. NIS in the baso-
lateral membrane takes up iodide from the blood. Pendrin involves
in efflux of iodide at the apical membrane into the colloid. lodide is
organified in the tyrosil residues of Tg in a reaction catalyzed by
TPO, in the presence of H.Oz, which is produced by DOUX. Tg con-
tains MIT, DIT, T3, and T4 and is stored in the colloid until T3 and
T4 need to be released into the blood. TSH signaling via the TSH
receptor controls the whole process of thyroid hormone synthe-
sis. NIS: sodium-iodide symporter, TPO: thyroperoxidase, MIT:
monoiodotyrosine, DIT: diiodotyrosine, T3: triiodothyronine, T4: thy-
roxine, DOUX: dual oxidase, TSH-R: TSH receptor.
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Table 1. Selection of metastatic thyroid cancer patients for therapy®

Candidates for radioiodine treatment
Younger age
Well-differentiated papillary and follicular thyroid fumor
High radioiodine uptake in the metastases
Small metastases
Location in lungs
Apparently stable or slowly progressive disease
Low uptake of FDG
Candidates for other freatment modalities
Older age
Poorly differentiated thyroid tumor
No or low radioiodine uptake
Large metastases
Location in bones
Rapidly progressive disease
High uptake of FDG

Refractory to radioiodine treatment: patients who have at
least one lesion without radioiodine uptake or that has
progressed within a year following radioiodine treatment:
cases of progression should be considered candidates for
therapeutic trials
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Table 2. Targeted agent currently being used in clinical trials and
their targets

Drug Targeted Tyrosine Kinases
Motesanib VEGFR1-3, PDGFR, c-Kit, RET
Axitinib VEGFR1-3, PDGFR, c-Kit
Sorafenib VEGFR1-3, PDGFR, RET, RAF, c-Kit
Sunitinib PDGFR, VEGFR1-3, c-Kit, RET, CSFIR, FLT3
Pazopanib VEGFR, PDGFR, c-Kit
Lenvatinib VEGFR1-3, FGFR1-4, RET, c-Kit, PDGFR

Cabozanitinib HGFR, VEGFR2, RET
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