:' frontiers ‘ Frontiers in Pharmacology

’ @ Check for updates

OPEN ACCESS

APPROVED BY
Frontiers Editorial Office,
Frontiers Media SA, Switzerland

*CORRESPONDENCE
Frontiers Production Office,
production.office@frontiersin.org

SPECIALTY SECTION

This article was submitted to
Pharmacology of Anti-Cancer Drugs,
a section of the journal

Frontiers in Pharmacology

RECEIVED 16 March 2023
ACCEPTED 16 March 2023
PUBLISHED 03 April 2023

CITATION
Frontiers Production Office (2023),
Erratum: Drug resistance mechanism of
kinase inhibitors in the treatment of
hepatocellular carcinoma.

Front. Pharmacol. 14:1188062.

doi: 10.3389/fphar.2023.1188062

COPYRIGHT

© 2023 Frontiers Production Office. 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.

Frontiers in Pharmacology

TYPE Erratum
PUBLISHED 03 April 2023
pol 10.3389/fphar.2023.1188062

Erratum: Drug resistance
mechanism of kinase inhibitors in
the treatment of hepatocellular
carcinoma

Frontiers Production Office*

Frontiers Media SA, Lausanne, Switzerland

KEYWORDS

hepatocellular carcinoma, drug resistance, sorafenib, lenvatinib, regorafenib,
cabozantinib

An Erratum on
Drug resistance mechanism of kinase inhibitors in the treatment of
hepatocellular carcinoma

by Jiang L, Li L, LiuY, Lu L, Zhan M, Yuan S and Liu Y (2023). Front. Pharmacol. 14:1097277. doi: 10.
3389/fphar.2023.1097277

Due to an error in the editorial process, an incorrect version of the article was published.
Significant textual revisions to the published article are detailed below.

The previous version is available in the Supplementary Material of this Erratum. The
article has now been updated with the correct version. The publisher apologizes for this
error.

A correction has been made to the section “Primary Drug Resistance”, subsection
“Epidermal growth factor receptor (EGFR)”. This section has been removed and its
contents merged with the section entitled “Tumor heterogeneity and EGFR”.

A correction has been made to the section “Acquired Drug Resistance”, subsection
“PI3K/AKT and MAPK/ERK signaling pathways”. This section has been removed
and replaced with the section entitled “EGFR and HGF/cMet mediated signaling
pathway”.

A spelling mistake was corrected in the keywords section of this article. “Carcinom” was
corrected to “carcinoma”.

Additional references have been added to the published article. Details of these
references can be found in the "References” section of this article.
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TABLE 1 Summary of previous studies with the mechanisms of receptor tyrosine kinase drug resistance in HCC.

Drug

Type of drug
resistance

Mechanism of drug resistance

Reasons responsible

10.3389/fphar.2023.1188062

References

sorafenib Primary drug resistance Mutation of EGFR Dysregulation of EGFR and HER-3 Hsieh et al. (2111)
Enrichment of CSC LSD1 and activation of B-catenin Lei et al. (2015)
EPHB2/TCF1/EPHB2/B-catenin Leung et al. (2021)
Acquired drug resistance ~ compensatory activation of the PI3K/Akt = Activation of Akt Chen et al. (2011)
pathway
compensatory activation of the MAPK/ER | Production of HGF and Han et al. (2017)
K pathway phosphorylation of c-Met
EMT Ets- 1-GPX2 Gluck et al. (2019)
TNF-a/NF-kB/EMT Tan et al. (2019)
Metabolic reprogramming Activation of Rate limiting enzyme Li et al. (2017)
PI3K/Akt/HIF- 1a Zhang et al. (2020)
HDAC11/LKB1 Bi et al. (2021)
Autophagy The protective effect of autophagy Lu et al. (2018), Tong et al. (2018),
Lin et al. (2020b)
The pro-death mechanism of autophagy = Neophytou et al. (2021)
Non-coding RNAs MicroRNAs and LncRNAs Table 2
Evasion of apoptosis Deficiency of PUMA Dudgeon et al. (2012)
Highly expression of FGFR4 Repana and Ross (2015)
Dysregulation of cell cycle control E2F1-Rb-cyclin El Hsu et al. (2016)
Lenvatinib Primary drug resistance Activation of FGFR1/FGFR/VEGFR High levels of FGFR1 Yamauchi et al. (2020)
Enrichment of CSC CD73-SOX9 Ma et al. (2020)
Acquired drug resistance ~ High levels of EGFR EGFR/PAK2/ERK5 Jin et al. (2021)
Loss of NF1 and DUSP9 PI3K/AKT and MAPK/ERK Lu et al. (2021)
Non-coding RNAs LncRNA MT1JP Yu et al. (2021)
LncRNA XIST Duan et al. (2022)
circMED27 Zhang et al. (2021)
regorafenib  Acquired drug resistance =~ EMT Pin1/Glil/Snail/E-cadhe rin Wang et al. (2019)
SphK2 NF-xB and activation of STAT3 Shi et al. (2020)
Activation of TGF-f signaling Wnt/B-catenin Karabicici et al. (2021)
TOP2A Wnt/B-catenin Wang et al. (2022)
cabozantinib =~ Primary drug resistance Low levels of c-Met C-Met Gao et al. (2021)
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TABLE 2 Previous studies that show the involvement of miRNAs in sorafenib resistance in HCC.

Name Effects on sorafenib resistance Target Reference
miR-622 Inhibiting KRAS Dietrich et al. (2018)
miR-7 Inhibiting TYRO3 Kabir et al. (2018)
miR-486-3p Inhibiting FGFR4/EGFR Ji et al. (2020)
miR-138-1-3p Inhibiting PAKS5 Li et al. (2021)
miR-122 Inhibiting IGF-1R Xu et al. (2016)
miR-378a-3p Inhibiting IGF-1R Lin et al. (2020a)
miR-32-5p Promoting PTEN Fu et al. (2018)
miR-21 Promoting LncRNA SNHG1 Li et al. (2019)
miR-140-5p Inhibiting IncRNA MALAT1 Fan et al. (2020)

Tables 1, 2 have been added to the published article.

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
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