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The global incidence of thyroid cancer has increased significantly, and patients with advanced, recurrent, or radioiodine-refractory disease face a severe shortage of effective treatment options. The RET proto-oncogene serves as a key driver in the development of thyroid cancer, and its alterations are closely associated with highly aggressive tumor subtypes. Although the emergence of highly selective RET inhibitors (such as selpercatinib and pralsetinib) has revolutionized the treatment landscape, their complete clinical development pathway, rational combination strategies, and future research priorities still require systematic clarification. Understanding the development trends of these drugs is important for guiding clinical decision-making, optimizing trial design, and accelerating new drug development. We searched 16 clinical trial registries, and identified 18 studies registered up to 21 March 2025. Our analysis revealed that among the 18 eligible trials, the majority were Phase 1/2 studies. Selpercatinib and pralsetinib are the most frequently studied RET inhibitors. Notably, research on next-generation RET inhibitors as monotherapy approaches (e.g., LOXO-260, enbezotinib, SY-5007 and TY-1091) is currently underway. Additionally, combination regimens incorporating these inhibitors with agents such as ¹³¹I, recombinant human thyroid-stimulating hormone (rhTSH), and anti-programmed cell death protein 1 (anti-PD-1) antibodies are becoming an increasingly important area of investigation. While selective RET inhibitors have demonstrated therapeutic potential, concerns regarding drug resistance and toxicity persist. Therefore, future strategies should prioritize the development of next-generation inhibitors and the optimization of combination regimens to improve outcomes for RET-altered thyroid cancer patients.
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Introduction

Thyroid cancer is the most common malignant tumor of the endocrine system, and its global incidence rate continues to rise significantly. It ranked as the seventh most common cancer globally in 2024 and is projected to rank fourth worldwide in the future (1–3). Although thyroid cancer generally has a favorable prognosis, its management faces significant limitations. For patients with advanced, radioiodine-refractory differentiated thyroid cancer (DTC) and medullary thyroid cancer (MTC) harboring specific genetic alterations such as RET mutations, conventional therapies yield suboptimal outcomes. Surgical intervention is often inadequate for eradicating metastatic disease (4), whereas radioiodine therapy fails due to tumor cell dedifferentiation, ultimately necessitating a shift to palliative treatment goals. However, the clinical application of these approved multi-kinase inhibitors (e.g., sorafenib, lenvatinib, vandetanib, and cabozantinib) is significantly constrained by off-target effects. First, the inhibition of targets like VEGFR causes substantial dose-limiting toxicities, often leading to treatment discontinuation. Furthermore, their pharmacodynamic action against VEGFR is stronger than against RET, and they show insufficient activity against key resistance mutations such as RET V804. These limitations ultimately restrict their overall efficacy (5).

A comprehensive analysis of the molecular mechanisms underlying thyroid cancer revealed that the RET proto-oncogene is a central driver of its development. RET gene rearrangements and somatic mutations are common genetic events in thyroid cancer and are closely associated with tumor development and exhibit characteristic distributions: approximately 25% of hereditary MTC cases harbor RET germline activating mutations (associated with MEN 2A/B), and approximately 45% of sporadic MTC cases carry RET somatic mutations. In differentiated thyroid cancer, RET gene fusions account for approximately 6–10% of papillary thyroid cancer (PTC) cases and 6% of poorly differentiated thyroid cancer (PDTC) cases but are rare in anaplastic thyroid cancer (ATC) cases. The prevalence of RET fusions is greater in radiation-induced thyroid cancer (approximately 60–80%) (6–11). These high-frequency and characteristic RET mutations clearly indicate their key value as therapeutic targets. Abnormal activation of RET (via mechanisms such as gene rearrangements or point mutations) can activate key downstream signaling pathways such as the RAS/MAPK and PI3K/AKT pathways, driving tumor cell proliferation, survival, invasion, angiogenesis, and metastasis (12). Clinical data indicate that, compared with RAS-mutated patients, RET-driven tumors are more aggressive; more likely to exhibit extrathyroid extension, multifocality, and distant metastasis; and a poorer prognosis (13). The central oncogenic role of RET in thyroid cancer, its association with unfavorable prognosis, and the limitations of multi-kinase inhibitor therapy collectively establish a powerful rationale for drug development. This, in turn, creates a compelling clinical need for highly selective and potent RET inhibitors.

In contrast to multi-kinase inhibitors, selective RET inhibitors achieve high-specificity binding to the RET kinase domain, competitively occupying the ATP-binding pocket, thereby effectively inhibiting RET autophosphorylation and its downstream signaling pathways. This mechanism enables precise blockade of oncogenic RET signaling, demonstrating potent inhibitory activity against a range of RET alterations from the M918T point mutation and CCDC6-RET fusion to the multi-kinase inhibitor-resistant RET V804 gatekeeper mutation (14). The LIBRETTO-001 trial evaluated selpercatinib in RET-mutated MTC patients without prior vandetanib or cabozantinib. Selpercatinib was associated with a higher objective response rate (ORR) (73% vs 69%) and longer progression-free survival (PFS) (1-year PFS 92% vs 82%) compared to the prior standard of vandetanib or cabozantinib. In the NCT03037385 clinical trial, pralsetinib achieved an ORR of 71% in patients with RET-mutated MTC and an ORR of 89% in patients with RET fusion-positive thyroid cancer. This highly specific targeting not only significantly improves efficacy but also greatly improves patient tolerance (15). These drugs were approved by the U.S. Food and Drug Administration (FDA) in 2020 for second-line treatment of advanced MTC (16, 17).

However, the clinical application of selective RET inhibitors continues to face significant challenges. First, the rate of complete response (CR) remains very low, and these agents are unable to cure the disease (14). Second, resistance mechanisms are complex, with on-target mutations (such as the G810 series) and bypass activation (e.g., KRAS/MET) leading to disease progression in the majority of patients (18, 19). Third, potential long-term risks exist; animal studies suggest possible impacts on bone/tooth development and neurological function, though the specific implications for human fertility, childhood growth and development, and neurobiology remain to be fully elucidated (20). While these advances have brought a paradigm shift in improving patient survival, they also introduce new challenges and, in parallel, new opportunities. Addressing these will require rigorously evaluating optimal dosing regimens, defining precise indications, and establishing long-term safety and efficacy data.





Methods

This study aims to systematically evaluate the clinical research landscape of selective RET inhibitors in the treatment of thyroid cancer. We systematically searched 16 global clinical trial registries up to March 21, 2025. Our strategy aimed to cover representative registries across six continents, thereby maximizing retrieval comprehensiveness and minimizing publication bias. The core search encompassed primary registries recognized by the World Health Organization’s International Clinical Trials Registry Platform (WHO ICTRP), such as ClinicalTrials.gov. To increase the coverage of trial information from key regions, we supplemented the search with regional official platforms, including China’s National Medical Products Administration (NMPA) Drug Clinical Trial Registration and Information Disclosure Platform, the Hong Kong Clinical Trials Register, and the African Clinical Trial Registry, among others (Figure 1A). The inclusion of all registries was based on the objective criteria of “public accessibility” and “data availability”.
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Figure 1 | Clinical trial sources and inclusion and exclusion flowchart.

The search was conducted via the core keywords “thyroid cancer” and “selective RET inhibitors” via the Medical Subject Headings (MeSH) in PubMed/MEDLINE and the Emtree thesaurus in Embase. The initial search identified 252 candidate studies.

Study screening was performed independently by two investigators (Zhou and Cao) according to the following procedure (Figure 1B):

(1) The screening of studies was based on the title, interventions, and medical conditions; those clearly not meeting the inclusion criteria were excluded. The inclusion criteria were defined as clinical studies involving thyroid cancer and evaluating RET-targeted therapy. The exclusion criteria comprised studies unrelated to thyroid cancer or those not involving RET-targeted therapy. Additionally, due to potential inconsistencies or incomplete recording of trial identifiers (e.g., NCT numbers) across different databases or registries, it was difficult to directly and accurately identify and merge duplicate records at this preliminary screening stage.

(2) For studies that passed the initial screening, duplicate records were identified and removed by comparing detailed information such as trial registration numbers, study design, and patient baseline characteristics.

(3) The full registry entries of the remaining unique studies were reviewed to confirm eligibility. At this stage, pancancer studies that did not explicitly include a thyroid cancer patient subgroup or for which a subgroup analysis was planned were excluded.

Any disagreements between the two investigators were resolved through discussion; if a consensus could not be reached, a third investigator (Zhang) arbitrated.

To ensure a comprehensive overview of the clinical research landscape, our search strategy incorporated not only conventional trials but also expanded access programs and studies with unusual statuses (e.g., withdrawn). Recognizing the distinct nature and evidence levels of these study types, we established a clear a priori classification framework to balance comprehensiveness with methodological rigor. The primary dataset was strictly limited to conventional prospective interventional clinical trials, which constitute the core of hypothesis-testing research, thereby allowing our analysis to focus on studies with the highest methodological evidence. Furthermore, expanded access programs, which serve as a critical bridge between clinical development and real-world application, were categorized into a supplementary dataset (Supplementary Table 1). Withdrawn studies with zero enrollment were also included in this supplementary category. Importantly, this supplementary category was explicitly restricted to the specific types mentioned above, which were sourced from clinical trial registries. Other nonprospective designs, such as retrospective observational studies, were excluded from this study.

Data extraction and management for the final included studies was performed using Microsoft Excel. The world map was generated with the ggplot2 package in R software (version 4.5.1), and all other graphics were created using Origin 2024.





Results

A total of 18 studies were ultimately included in this analysis. On the basis of predefined criteria, 14 studies constituted the primary dataset, and all subsequent analyses concerning trial phase, status, and design were based on this dataset. The remaining four studies (comprising three expanded access programs and one withdrawn study with zero participants) were included in the supplementary dataset.

Geographically, the distribution of all studies (including both the primary and supplementary datasets) was concentrated primarily in the United States, the European Union, and East Asia (Figure 2A). The status distribution within the primary dataset revealed that ‘Recruiting’ (n = 5, 35.7%) and ‘Active, not recruiting’ (n = 6, 42.9%) were the most prevalent phases. The presence of one ‘Completed’ trial (n = 1) indicates the availability of initial results, whereas the combined 14.2% of studies that were ‘Terminated’ or had an ‘Unknown status’ highlight challenges in drug development and implementation (Figure 2B).
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Figure 2 | Comprehensive analysis of clinical trials of selective RET inhibitors for thyroid cancer treatment. (A) Distribution of selective RET inhibitors for the treatment of thyroid cancer by country/region; (B) Distribution of the current status of clinical trials in the primary dataset; (C) Registration timeline of selective RET inhibitor trials in the primary dataset, stratified by clinical phase; (D) Distribution of different selective RET inhibitors in the primary dataset; (E) Distribution of clinical trial phases across the different selective RET inhibitors in the primary dataset; (F) Distribution of different selective RET inhibitors for the treatment of thyroid cancer types.

Statistical analyses revealed that all studies in the primary dataset were conducted between 2017 and 2024. Among these, the majority were Phase 2 studies (n = 11), followed by Phase 1 studies (n = 7) (Figure 2C). The most commonly used selective RET inhibitor for the treatment of thyroid cancer is selpercatinib (n = 8, including drug combinations hereafter), followed by pralsetinib (n = 3). Additionally, the drugs LOXO-260, enbezotinib, SY-5007 and TY-1091 each appeared once in the studies (Figure 2D). The supplementary dataset comprised studies conducted from 2019 to 2023, that exclusively involved selpercatinib, pralsetinib, and LOXO-260 (Supplementary Table 1).

Within the primary dataset, selpercatinib and pralsetinib are used in multiple trial phases, including Phases 1, 2, 3, and 4. Enbezotinib, LOXO-260, SY-5007, and TY-1091, which appeared primarily in Phase 1 and 2 trials starting in 2019, appear to be in the early stages of development and are currently undergoing preliminary safety and efficacy assessments (Figure 2E). Since 2020, there has been an increase in the number of studies of selective RET inhibitors in combination with other drugs; all of these are in early phases (Phase 1, Phase 2), including combinations with ¹³¹I, recombinant human thyroid-stimulating hormone (rhTSH), and anti-programmed cell death protein 1 (PD-1) antibodies. Notably, selpercatinib monotherapy was used only until 2020 (n = 5, excluding post-drug surgery) (Figure 2E). In contrast, all interventional studies in the supplementary dataset involved monotherapy regimens (Supplementary Table 1).

Analysis by thyroid cancer type across all studies (including both primary and supplementary datasets) revealed a greater focus on medullary thyroid cancer (MTC) (n = 11) for selective RET inhibitors. Notably, selpercatinib is widely used in studies for the treatment of multiple types of thyroid cancer (Figure 2F).





Discussion

The emergence of selective RET inhibitors has led to revolutionary breakthroughs in the treatment of thyroid cancer. Through a systematic analysis of 18 clinical trials, this study revealed that the field is currently in a critical phase of transition from early exploration to clinical application. Currently, global R&D efforts exhibit significant regional disparities. Western countries are leading this effort, benefiting from well-established clinical research systems, high rates of genetic testing, and robust policy support. In contrast, regions such as Southeast Asia and Africa lag behind, primarily due to insufficient medical resources and outdated regulatory frameworks. Notably, given the high incidence of RET rearrangement mutations in medullary thyroid cancer (MTC), existing research has focused primarily on this specific subtype.

Among existing drugs, selpercatinib and pralsetinib, as representative agents, have undergone systematic clinical evaluations from Phase 1 to Phase 4, demonstrating significant clinical value (Supplementary Table 2). However, as their application has intensified, the limitations of these drugs have gradually become apparent. In terms of safety, the ARROW global trial (NCT03037385) and the Selpercatinib Phase 1/2 study (NCT03157128) reported adverse reactions associated with these drugs, including hepatotoxicity, cardiovascular events, and pulmonary complications (21, 22). More concerning is the increasingly evident phenomenon of clinical drug resistance. This primarily manifests in two ways: reduced drug binding affinity due to RET G810R/S/C mutations, and activation of bypass signaling pathways triggered by MET amplification. These mechanisms collectively lead to diminished treatment efficacy and accelerated disease progression (23–25).

To overcome these treatment bottlenecks, the development of a new generation of RET inhibitors is accelerating globally. Since 2019, several innovative drugs, including enbezotinib, LOXO-260, SY-5007, TY-1091, and HA121-28, have entered clinical research phases (Supplementary Table 2). Among these, SY-5007 stands out. It not only has manageable adverse reactions and lower doses, but also demonstrates lower discontinuation and mortality rates (23.8%, 1.6%, and 0%, respectively) compared to selpercatinib and pralsetinib. It achieved ORR of 52.2% and 42.9% for RET-mutated MTC and RET-fusion-positive papillary thyroid cancer (PTC), respectively (26). Although enbezotinib was discontinued because of an unfavorable risk–benefit assessment (27), other candidate drugs remain in active clinical evaluation.

Combination therapy strategies demonstrate significant potential for development. The combination of selpercatinib and crizotinib has achieved successful outcomes in overcoming drug resistance in the treatment of non-small cell lung cancer, providing an important reference for combination therapy in thyroid cancer patients with RET mutations (28). Notably, studies have shown that RET inhibitors can enhance the efficacy of immunotherapy by regulating the tumor microenvironment (29). This finding lays a solid theoretical foundation for combining RET inhibitors with immunotherapies such as PD-1 inhibitors. Currently, multiple Phase 1/2 clinical trials are underway globally to systematically evaluate the safety and efficacy of different combination therapy regimens (traditional combination, immunotherapy combination, and radiotherapy enhancement).

In the future, the field should focus on several key areas: developing next-generation inhibitors against drug-resistant mutations; optimizing combination regimens, including with immunotherapy; and expanding research into RET-altered thyroid cancer subtypes. Additionally, efforts must strengthen the accumulation of real-world evidence and promote a more balanced allocation of global R&D resources. Despite ongoing challenges, as research deepens and treatment strategies continue to be optimized, selective RET inhibitors hold promise to drive RET-altered thyroid cancer treatment into a new era of greater precision and efficacy, ultimately resulting in improved treatment outcomes and quality of life for patients.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding authors.





Author contributions

YLZ: Formal analysis, Writing – original draft, Conceptualization, Methodology, Data curation, Writing – review & editing. JC: Methodology, Data curation, Conceptualization, Writing – review & editing. SZ: Data curation, Methodology, Writing – review & editing, Conceptualization. MS: Formal analysis, Project administration, Data curation, Writing – review & editing. YQZ: Writing – review & editing, Data curation, Project administration, Formal analysis. SL: Data curation, Project administration, Writing – review & editing, Formal analysis. ZL: Funding acquisition, Writing – review & editing, Project administration, Supervision. PW: Supervision, Project administration, Writing – review & editing, Funding acquisition. JX: Writing – review & editing, Supervision, Funding acquisition, Project administration.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This study was supported and funded by the National Natural Science Foundation of China (81702093), the Youth Program of the Department of Education (13ZB0243), the Sichuan Medical Association (SC202401), the Sichuan Medical Association (2024HR09), Science and Technology Development Plan of the Affiliated Hospital of North Sichuan Medical College (2022LC005) and the Youth Program of the Open Fund of the State Key Laboratory of Innovative Drug Research for Neurological and Oncological Disorders (SKLSIM-F-202443).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2025.1683624/full#supplementary-material

Supplementary Table 1 | Clinical characteristics of select RET inhibitors for the treatment of thyroid cancer.

Supplementary Table 2 | Summary of the targets, advantages, and challenges of different selective RET Inhibitors.




References

	 Liu Y, Khan S, Li L, Ten Hagen TLM, Falahati M. Molecular mechanisms of thyroid cancer: A competing endogenous RNA (ceRNA) point of view. BioMed Pharmacother. (2022) 146:112251. doi: 10.1016/j.biopha.2021.112251, PMID: 34916087


	 Deng Y, Li H, Wang M, Li N, Tian T, Wu Y, et al. Global burden of thyroid cancer from 1990 to 2017. JAMA Netw Open. (2020) 3:e208759. doi: 10.1001/jamanetworkopen.2020.8759, PMID: 32589231


	 Kim J, Gosnell JE, Roman SA. Geographic influences in the global rise of thyroid cancer. Nat Rev Endocrinol. (2020) 16:17–29. doi: 10.1038/s41574-019-0263-x, PMID: 31616074


	 Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE, et al. 2015 American thyroid association management guidelines for adult patients with thyroid nodules and differentiated thyroid cancer: the american thyroid association guidelines task force on thyroid nodules and differentiated thyroid cancer. Thyroid. (2016) 26:1–133. doi: 10.1089/thy.2015.0020, PMID: 26462967


	 Wells SA Jr, Robinson BG, Gagel RF, Dralle H, Fagin JA, Santoro M, et al. Vandetanib in patients with locally advanced or metastatic medullary thyroid cancer: a randomized, double-blind phase III trial. J Clin Oncol. (2012) 30:134–41. doi: 10.1200/JCO.2011.35.5040, PMID: 22025146


	 Cancer Genome Atlas Research Network. Integrated genomic characterization of papillary thyroid carcinoma. Cell. (2014) 159:676–90. doi: 10.1016/j.cell.2014.09.050, PMID: 25417114


	 Landa I, Ibrahimpasic T, Boucai L, Sinha R, Knauf JA, RH S, et al. Genomic and transcriptomic hallmarks of poorly differentiated and anaplastic thyroid cancers. J Clin Invest. (2016) 126:1052–66. doi: 10.1172/JCI85271, PMID: 26878173


	 Drilon A, ZI HU, Lai GGY, Tan DSW. Targeting RET-driven cancers: lessons from evolving preclinical and clinical landscapes. Nat Rev Clin Oncol. (2018) 15:151–67. doi: 10.1038/nrclinonc.2017.175, PMID: 29134959


	 Ricarte-Filho JC, Li S, Garcia-Rendueles ME, Montero-Conde C, Voza F, JA K, et al. Identification of kinase fusion oncogenes in post-Chernobyl radiation-induced thyroid cancers. J Clin Invest. (2013) 123:4935–44. doi: 10.1172/JCI69766, PMID: 24135138


	 Rabes HM, Demidchik EP, Sidorow JD, Lengfelder E, Beimfohr C, Hoelzel D, et al. Pattern of radiation-induced RET and NTRK1 rearrangements in 191 post-chernobyl papillary thyroid carcinomas: biological, phenotypic, and clinical implications. Clin Cancer Res. (2000) 6:1093–103., PMID: 10741739


	 Hamatani K, Eguchi H, Ito R, Mukai M, Takahashi K, Taga M, et al. RET/PTC rearrangements preferentially occurred in papillary thyroid cancer among atomic bomb survivors exposed to high radiation dose. Cancer Res. (2008) 68:7176–82. doi: 10.1158/0008-5472.CAN-08-0293, PMID: 18757433


	 Arighi E, Borrello MG, Sariola H. RET tyrosine kinase signaling in development and cancer. Cytokine Growth Fact Rev. (2005) 16:441–67. doi: 10.1016/j.cytogfr.2005.05.010, PMID: 15982921


	 Ullmann TM, Thiesmeyer JW, YJ L, Beg S, Mosquera JM, Elemento O, et al. RET fusion-positive papillary thyroid cancers are associated with a more aggressive phenotype. Ann Surg Oncol. (2022) 29(7):4266-73. doi: 10.1245/s10434-022-11418-2, PMID: 35230579


	 Hadoux J, Elisei R, Brose MS, Hoff AO, Robinson BG, Gao M, et al. Phase 3 trial of selpercatinib in advanced RET-mutant medullary thyroid cancer. N Engl J Med. (2023) 389:1851–61. doi: 10.1056/NEJMoa2309719, PMID: 37870969


	 Vodopivec DM, Hu MI. RET kinase inhibitors for RET-altered thyroid cancers. Ther Adv Med Oncol. (2022) 14:17588359221101691. doi: 10.1177/17588359221101691, PMID: 35756966


	Markham A. Pralsetinib: first approval. Drugs. (2020) 80:1865–70. doi: 10.1007/s40265-020-01427-4, PMID: 33136236


	 Markham A. Selpercatinib: first approval. Drugs. (2020) 80:1119–24. doi: 10.1007/s40265-020-01343-7, PMID: 32557397


	 Solomon BJ, Tan L, Lin JJ, Wong SQ, Hollizeck S, Ebata K, et al. RET solvent front mutations mediate acquired resistance to selective RET inhibition in RET-driven Malignancies. J Thorac Oncol. (2020) 15:541–9. doi: 10.1016/j.jtho.2020.01.006, PMID: 31988000


	 Hadoux J, Al Ghuzlan A, Lamartina L, MA B, Moog S, Attard M, et al. Patterns of treatment failure after selective rearranged during transfection (RET) inhibitors in patients with metastatic medullary thyroid carcinoma. JCO Precis Oncol. (2023) :7:e2300053. doi: 10.1200/PO.23.00053, PMID: 38127829


	Retevmo (selpercatinib) [prescribing information]. Indianapolis, IN: Lilly USA: LLC (2020).


	 Zheng X, Fang M, Fan Y, Sun Y, Sun M, Yang A, et al. Efficacy and safety of pralsetinib in Chinese advanced RET-mutant medullary thyroid cancer patients. Endocr Relat Can. (2024) 31:e230134. doi: 10.1530/ERC-23-0134, PMID: 38261313


	 Wirth LJ, MS B, Subbiah V, Worden F, Solomon B, Robinson B, et al. Durability of response with selpercatinib in patients with RET-activated thyroid cancer: long-term safety and efficacy from LIBRETTO-001. J Clin Oncol. (2024) 42:3187–95. doi: 10.1200/JCO.23.02503, PMID: 39094065


	 Fancelli S, Caliman E, Mazzoni F, Brugia M, Castiglione F, Voltolini L, et al. Chasing the target: new phenomena of resistance to novel selective RET inhibitors in lung cancer. Updated Evid Future Perspect Cancers (Basel). (2021) 13:1091. doi: 10.3390/cancers13051091, PMID: 33806299


	 Rosen EY, HH W, Zheng Y, Cocco E, Selcuklu D, Gong Y, et al. Author Correction: The evolution of RET inhibitor resistance in RET-driven lung and thyroid cancers. Nat Commun. (2022) 13:1936. doi: 10.1038/s41467-022-29700-y, PMID: 35383193


	 Khalaf TAl, Heeke S, Feng L, Drusbosky LM, Lewis J, Rinsurongkawong W, et al. The genomic landscape of RET fusions in non-small cell lung cancer and the impact of co-occurring genomic alterations on the efficacy of selective RET inhibitors. Cancer Res. (2023) 83:4264. doi: 10.1158/1538-7445.AM2023-4264


	 Li W, Wang Y, Xiong A, Gao G, Song Z, Zhang Y, et al. First-in-human, phase 1 dose-escalation and dose-expansion study of a RET inhibitor SY-5007 in patients with advanced RET-altered solid tumors. Signal Transduct Target Ther. (2024) 9:300. doi: 10.1038/s41392-024-02006-9, PMID: 39489747


	Study of TPX-0046, A RET/SRC inhibitor in adult subjects with advanced solid tumors harboring RET fusions or mutations. Available online at: https://www.clinicaltrials.gov/study/NCT04161391 (Accessed April 20, 2025).


	 Rosen EY, Johnson ML, Clifford SE, Somwar R, Kherani JF, Son J, et al. Overcoming MET-dependent resistance to selective RET inhibition in patients with RET fusion-positive lung cancer by combining selpercatinib with crizotinib. Clin Cancer Res. (2021) 27:34–42. doi: 10.1158/1078-0432.CCR-20-2278, PMID: 33082208


	 Zhou N, Li T, Liang M, Ren F, Ni H, Liu W, et al. Use of pralsetinib as neoadjuvant therapy for non-small cell lung cancer patient with RET rearrangement. Front Oncol. (2022) 12:848779. doi: 10.3389/fonc.2022.848779, PMID: 35223529







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Zhou, Cao, Zhang, Sun, Zhang, Li, Luo, Wang and Xie. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-15-1683624-g002.jpg
1(7.1%)

1(7.1%)

1(7.1%) . 5(35.7%)

6 (42.9%)
/‘9-
I Recruiting [ Active, not recruiting || Completed
3 3 PIASES Terminated Unknown status
C 3 [ | PHASE2 D
[ PHASEI/PHASE2
[ PHASE1L
1(6.7%)
1(6.7%) .

1(6.7%)

1(6.7%) »

8 (53.3%)

3 (20%)

Count by clinical phases

I Selpercatinib I Pralsetinib [ LOX0-260

Enbezotinib SY-5007 TY-1091
0
2017 2018 2019 2020 2021 2022 2023 2024
E Year
F TY-1091
Drug Year Phases SY-5007

Medullary Thyroid Cancer

e :

Enbezotinib 1

1
LOX0-260 2 i \d 3

| [Pralsetinib or selpercatinib + Prolsetinib %,

_ami—PD—l antibdoy 2 2 Papillary Thyroid Cancer
1ITY-1091 4

1ILOXO-260 12020 5

|Selpercatinib-+Surgery Thyroid Cancer

H PHASE4| =

11SY-5007 112022 3

H D: | Differentiated Thyroid Cancer
PPralsetinib Hl Follicular Thyroid Cancer

12021
H Q; Locally Advanced Thyroid Gland Cancer
PHASE1/PHASE2)| Q»
Malignant Thyroid Gland Cancer
Selpercatinib 10 1
Metastatic Thyroid C:
WSelpercatinib 2019 Q‘ | Metstic Thyroid Cacer
Q | Poorly Differeniated Thyroid Gland Cancer
Recurrent Thyroid Gland Cancer
PHASEIL EI 1
1 1| Thyroid Gland Anaplastic Cancer
i @ 1 Thyroid Gland Medullary Cancer
1[Enbezotinib PHASESN Advanced Thyroid Cancer Patients Who Received Target Trérapy 1 1| Thyroid Gland Papllary Cancer

Unresectable Thyroid Gland Cancer  Thyroid Gland Squamous Cell Cancer





OEBPS/Images/cover.jpg
’ frontiers | Frontiers in Oncology

Review and analysis of clinical trials of
selective RET inhibitors for the
treatment of thyroid cancer





OEBPS/Images/fonc-15-1683624-g001.jpg
China Clinical Trial Registration Center
https://www.chictr.org.cn/

China Drug Clinical Trial Registration and
Information Disclosure Platform
http://www.chinadrugtrials.org.cn/

U.S. Clinical Trial Registration Platform
https://clinicaltrials.gov/

Hong Kong Clinical Trial Registration Platform
https://www.hkuctr.com/home/about

UK Clinical Trial Registration Platform
https://www.isrctn.com/

EU Clinical Trials Register
https://www.clinicaltrialsregister.eu/
https://euclinicaltrials.eu/

India Clinical Trial Registration Platform
https://www.ctri.nic.in/

Korea Clinical Trial Registration Platform
https://cris.nih.go.kr/

Japan Clinical Trial Registration Platform
https://jrct.mhlw.go.jp/

Germany Clinical Trial Registration Platform
https://drks.de/

Iran Clinical Trial Registration Platform
https://irct.behdasht.gov.ir/

Brazil Clinical Trial Registration Platform
https://ensaiosclinicos.gov.br/

Thailand Clinical Trial Registration Platform
http://www.thaiclinicaltrials.org/

Netherlands Clinical Trial Registration Platform
https://onderzoekmetmensen.nl/

Africa Clinical Trial Registration Platform
https://pactr.samrc.ac.za/

Australia Clinical Trial Registration Platform
https://www.anzctr.org.au/

Total trails
N=252

Unrelated trails
N=197

Related trails

N=45

Duplicate trails
N=22

Unique trails
N=23

Solid tumors
N=5

Final related trails

N=18





OEBPS/Images/crossmark.jpg
©

2

i

|





