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Research progress on the molecular mechanisms of sorafenib — induced cardiotoxicity

and preventive strategies
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Abstract; As a multi — target tyrosine kinase inhibitor, sorafenib is the
core therapeutic drug for advanced hepatocellular carcinoma, renal cell
carcinoma and differentiated thyroid cancer. However, its cardiotoxicity
significantly limits clinical application, mainly manifests in hypertension,
myocardial ischemia, heart failure, arrhythmia, and thrombosis/
hemorrhage events, which seriously affect the patient’ s prognosis. This
paper deeply explores the molecular mechanisms of sorafenib inducing
cardiotoxicity, including key pathways such as oxidative stress and
mitochondrial dysfunction, autophagy imbalance, ribonucleic acid
binding motif protein 20 ( RBM20 ) mediated gene splicing abnormalities,
calcium homeostasis imbalance and myocardial electrophysiological
abnormalities; at the same time, a systematic summary of clinical
prevention and treatment strategies, covering monitoring and intervention
measures for adverse reactions such as hypertension and heart failure, as
well as research progress in experimental therapeutic drugs.

Key words sorafenib; cardiotoxicity; oxidative stress; RNA — binding
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Table 1 Sorafenib cardiac toxicity molecular targets
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ATP: Adenosine triphosphate; CaMKII; Calcium/Calmodulin — dependent Protein Kinase IT; PI3K/AKT/mTOR: Phosphatidylinositol 3 — kinase/protein ki-

nase b/mammalian target of rapamycin; AKT/mTOR: Protein Kinase B/Mammalian Target of Rapamycin; IREla — XBPI axis: Inositol — Requiring Enzyme
la - X - Box Binding Protein 1 axis; ERK1/2; Extracellular Signal — Regulated Kinase 1/2; mTORC1 : Mammalian Target of Rapamycin Complex 1; ULKI :
UNC -51 - Like Kinase 1; ERK1/2; Extracellular Signal — Regulated Kinase 1/2; PI3K/AKT/mTOR: Phosphatidylinositol 3 — Kinase/Protein Kinase B/
Mammalian Target of Rapamycin; GRP78: Glucose — Regulated Protein 78; RBM20: RNA Binding Motif Protein 20; CYP2]J: Cytochrome P450 2J; PLB:
Phospholamban; SERCA : Sarcoplasmic Reticulum Calcium ATPase; miRNA: microRNA; miR - 146a: microRNA - 146a; ANK2:. Ankyrin B; RyR2.

Ryanodine Receptor 2.
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Table 2 Therapeutic drugs in the prevention and treatment of car-

diotoxicity of sorafenib
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K VDRI B AL D B 7
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ATF4 ; Activating transcription factor 4; ATF3: Activating transcription fac-
tor 3; Slc7all: Solute aarrier family 7 member 11.
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