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Abstract
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Cancer is the second leading cause of death in the United States and has become a
health problem worldwide. The reported incidence of new cancer cases is estimated at
19.3 million, with a mortality rate of 10 million in the world in 2020. There are several
therapeutic approaches for cancer, including chemotherapy. Chemotherapy is
consuming anti-neoplastic drugs, alone or in combination. However, it causes damages
to the normal cells and has many side effects. Cardiac complications are common side
effects of some chemotherapy agents. Cardiac myocytes are potentially more
susceptible to the long-term adverse effects of chemotherapy agents due to the less
regeneration ability in cardiac cells. Moreover, heart muscle dysfunction
(cardiomyopathy) and cardiovascular complications may occur in cancer survivors even
a year after chemotherapy or radiation therapy and influence their quality of life.
Anthracyclines are commonly used in chemotherapy; especially doxorubicin is the most
widely used drug of this family. Doxorubicin is an effective anti-malignant agent
prescribed for the treatment of some solid tumors (e.g. ovary, breast, and
gastrointestinal cancers). Doxorubicin can cause several side effects, ranging from
cancer treatment’s common side effects such as fever, nausea, and vomiting to lethal
cardiac side effects. Assumed that doxorubicin has many therapeutic and cytotoxic
mechanisms, cardiotoxicity induced by doxorubicin is very common and there is no
reliable treatment for this problem. The cardiac side effects of doxorubicin during a
chemotherapy regimen can be acute, chronic, or even gradually progressive and
persistent after the termination of doxorubicin therapy. In patients undergoing
doxorubicin therapy, reported symptoms are cardiac rhythm and blood pressure
changes, pericarditis, myocarditis, cardiomyopathy, and congestive heart failure. The
pathophysiology of doxorubicin-induced cardiotoxicity is very wide. Disruption of
normal mitochondrial function, decreased amount of antioxidant factors, production of
reactive oxygen species (ROS), an imbalance in calcium hemostasis, activation of
inflammatory cytokines, targeting topoisomerase-II (Top2b), and induced DNA
damage are associated with doxorubicin-induced cardiotoxicity. Increased doxorubicin
in mitochondria activates the redox cycle that ultimately leads to the production of
reactive oxygen species in both normal and tumor cells. The present review aims to
investigate the cardiotoxic mechanisms of doxorubicin and explain different types of
doxorubicin-induced cardiotoxicity.
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