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Introduction: Anaplastic thyroid cancer (ATC) is the most aggressive form of thyroid cancers and the identification of new 
therapeutic strategies is urgently needed for the management of the affected patients. The aim of the present study is to 
evaluate the activity of lenvatinib/vinorelbine combination vs. lenvatinib or vinorelbine monotherapy on human ATC cell lines 
growth in vitro and the antitumor effects in vivo.

Methods: Proliferation assays were performed on ATC cell lines (8305C and 8505C) exposed to lenvatinib and vinorelbine 
alone, in simultaneous or in sequential combination. The synergism of the simultaneous and sequential combination with 
lenvatinib and vinorelbine was evaluated by the combination index (CI) method. ATP binding cassette subfamily B member 
1(ABCB1), ATP-binding cassette super-family G member 2(ABCG2), colony stimulating factor 1(CSF-1), colony stimulating 
factor 1receptor (CSF-1R), cyclin D1, cyclin-dependent kinase 2(CDK2), CDK4and CDK6gene expressions was evaluated by 
real time PCR. Quantification of Akt (pThr308), CSF-1and cyclin D1protein levels were quantified by ELISA. In vivo experiments 
were performed in xenografted nude mice. 

Results: The 72h lenvatinib exposure inhibited the 8305C and 8505C cell proliferation with an IC50 of 18.23±2.82µM and 
14.94±1.14µM, respectively. A higher antiproliferative effect was found using vinorelbine on 8505C and 8305C cell lines, as 
demonstrated by the calculated IC50s of 130.8±14.78pM and 8.213±8.15pM, respectively. In both cell lines, the simultaneous 
and sequential treatment lenvatinib plus vinorelbine, showed a marked synergism for the fractions of affected cells (Fa) (CI <1). 
Moreover, a modulation of ABCB1, ABCG2, CSF-1, CSF-1R, Cyclin D1, CDK2, CDK4and CDK6gene expressions were reported 
in both ATC cell lines treated with the simultaneous or sequential combinations lenvatinib plus vinorelbine. Furthermore, the 
simultaneous combination induced a decrease of AKT phosphorylation, and of CSF-1and cyclin D1levels in 8305C and 8505C. 
In addition, the same combination in vivo showed a strong and significant decrease of ATC tumor volumes if compared to the 
single drug treatments, with an excellent tolerability profile.

Conclusions: Our results established the significant synergic ATC antitumor activity of lenvatinib and vinorelbine combination 
both in vitro and in vivo, suggesting a possible and rapid translation of this schedule into clinical trials. The study has been 
supported by a grant from Associazione Italiana per la Ricerca sul Cancro (IG-17672) to GB. 
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