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Tyrosine kinase inhibitors (TKIs) targeting the epidermal growth factor receptor (EGFR) have long been established as conventional approaches for the treatment of non-small cell lung cancer (NSCLC) patients. However, mutations involving EGFR exon20 insertion (EGFR ex20ins), accounting for 6%–12% of all EGFR mutations in NSCLC, typically exhibit resistance to reversible EGFR TKIs, e.g., gefitinib and erlotinib (Zhang et al.). Consequently, numerous research endeavors have been undertaken in recent years to explore novel and effective strategies for overcoming the resistance to TKIs caused by EGFR ex20ins mutations.
This Research Topic gathers various contributions that underscore the use of TKIs (limertinib, pyrotinib, and anlotinib) in treating diverse forms of cancer. Furthermore, a review detailing the design and development of coumarin-1,2,3-triazole hybrids as novel anticancer agents is also included in this Research Topic.
Yang et al. demonstrated that patients with NSCLC carrying EGFR A763_Y764insFQEA and D770delinsGY insertions (accounting for 3%–8% and 2.0%–4.8% of EGFR ex20ins in NSCLC) respond well to currently approved EGFR TKIs as opposed to those with the D770_N771insSVD and V769_D770insASV variants. Therefore, A763_Y764insFQEA and D770delinsGY are classified as active mutations within the diverse EGFR ex20ins subtypes, and patients with these mutations can be effectively treated with the appropriate EGFR TKIs. Furthermore, computational simulations revealed structural similarities between A763_Y764insFQEA and D770delinsGY mutants and the wild-type EGFR. However, the D770_N771insSVD and V769_D770insASV variants exhibited a rearrangement of the C-helix and phosphate-binding loop into the drug-binding pocket, resulting in significant steric hindrance and reduced affinity for currently approved EGFR TKIs.
Zhang et al. discovered that ASK120067 (limertinib) exhibited potent kinase inhibitory activity against EGFR ex20ins. In addition, ASK120067 demonstrated a dose-dependent suppression of EGFR phosphorylation and cell proliferation, leading to cell apoptosis in TKI-resistant EGFR ex20ins-dependent BaF3 cells with significantly greater efficacy compared to gefitinib and erlotinib. On top of that, oral administration of ASK120067 led to a reduction in phospho-EGFR ex20ins levels and resulted in substantial tumor regression in an EGFR ex20ins BaF3 xenograft model. These findings underscore the pre-clinical anti-tumor effectiveness of ASK120067 in EGFR ex20ins models, emphasizing its potential value for treating NSCLC patients with EGFR ex20ins mutations.
Pyrotinib, a novel irreversible dual TKI targeting EGFR/HER2, has been reported to exhibit promising anticancer potential and acceptable tolerability in various phase II and phase III randomized clinical trials. However, there is limited real-world data on pyrotinib, particularly regarding outcomes in HER2-positive metastatic breast cancer (MBC). The investigation conducted by Zhang et al. demonstrated the equivalent clinical efficacy in HER2-positive MBC patients when compared to results from phase II and phase III clinical trials with pyrotinib. Additionally, promising outcomes were observed in patients with brain metastases.
Lin et al. reported the case of a 49-year-old woman with advanced cervical carcinoma who underwent second-line treatment with oral anlotinib (12 mg, days 1–14, every 21 days) and injectable tislelizumab (200 mg, day 1, every 21 days). Seven days after initiating anlotinib, she developed symptoms suggestive of posterior reversible encephalopathy syndrome (PRES). Discontinuation of anlotinib, along with supportive treatment, resulted in the restoration of her binocular vision. The Naranjo score (+5) categorized the causality of this reaction as probable, implying the likelihood that the event could be an adverse reaction to anlotinib.
In clinical practice, a diverse range of anticancer agents derived from natural, semi-synthetic, and synthetic origins is accessible. However, these agents commonly face challenges, such as side effects and drug resistance, making them insufficient in combating the disease. Coumarin, a bicyclic benzene-pyrone-fused structure, exhibits a wide spectrum of biological effects and exhibits potent anticancer effects on various cancer cell lines. Similarly, triazole, a nitrogen-containing heterocycle, displays notable pharmacological effects, including anticancer activities. As single-target drug therapies are insufficient for the treatment of cancer, the design of hybrid anticancer drugs holds the potential to create a therapeutic agent with a broader range of action. Various coumarin-1,2,3-triazole hybrids discussed in this review exhibit promising anticancer activities, with IC50 values comparable to standard clinical drugs against various cancer cell lines. The reported anticancer efficacy of these hybrids is attributed to the selective inhibition of various enzymes, such as EGFR, VEGFR-2, topoisomerase II, and CDK-2/cyclin A2. Several hybrids, notably 46, 50, 61, and 65–68 highlighted in this review, present a significant opportunity for further exploration Mishra and Upadhyay.
We hope that this Research Topic will serve as a valuable reference for readers seeking insights into the current advancements in the field of targeted cancer therapy.
AUTHOR CONTRIBUTIONS
PM: Writing–original draft, Writing–review and editing. TR: Writing–review and editing.
FUNDING
The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was supported by the Fundamental Fund of Khon Kaen University.
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.
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.
Copyright © 2024 Mahalapbutr and Rungrotmongkol. 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.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Discovery of EGFR tyrosine kinase inhibitors for cancer treatment		Author contributions

		Funding

		Publisher’s note









OPS/images/cover.jpg
& frontiers | Frontiers in Drug Discovery






OPS/images/logo.jpg
& frontiers | Frontiers in Drug Discovery





