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Dear editor,

Since the initiation of the novel coronavirus disease
2019 (COVID-19) crisis at the end of 2019, the world got
shocked in the face of this mysterious virus (1). Because of
the COVID-19’s ambiguous pathogenesis mechanisms and
impact on the human cell lines, there are no approved
pharmaceutical treatment and/or preventive measures for
the disease yet, and unfortunately, COVID-19 has caused
more than 2 million deaths all over the world up to now (2,
3). In the meantime, cancer patients seem to be more vul-
nerable to the complications of COVID-19 due to their spe-
cific conditions; however, it cannot be surely said that this
virus is not oncogenic. As breast cancer is one of the most
prevalent malignancies among women all over the world,
we investigated the possible effects of COVID-19 on breast
cell lines and the breast cancer patient’s condition during
this phenomenon.

Can COVID-19 infection increase the risk of cancer inci-
dence, especially breast cancer?

There is no strong evidence about the oncogenic be-
havior of the COVID-19 infection like other viral infections
associated with certain malignancies, such as Epstein-Barr
virus (EBV), human immunodeficiency virus (HIV), human
papillomavirus (HPV), hepatitis B virus (HBV), and hepati-
tis C virus (HCV), but COVID-19 can be potentially consid-
ered suspicious as an oncolytic virus. In detail, binding the
spike proteins of this coronavirus with angiotensin con-
verting enzym 2 (ACE2) can lead to the entrance of the virus
into the cell and its replication, while several studies have
determined that the overexpression of ACE2 has protective
effects in breast cancer by suppressing angiogenesis and
cell growth (4, 5). On the other hand, the long-time severe
cytokine storm over the COVID-19 infection can potentially
have an unsuitable impact on breast cell lines and increase
the risk of malignancy (6). Also, according to Francescan-
geli et al. (7), COVID-19 can affect dormant cancer cells

(DDCs) and cause their reactivation. Previous studies have
indicated that patients with a history of cancer can harbor
DDCs; therefore, the conditions following COVID-19’s infec-
tion, including inflammation and neutrophil extracellular
traps (NETs), can lead to the old cancer flare-up or relapse.
Besides, it is essential to mention the role of psychological
distress, such as stress, anxiety, depression, etc., in cancer
occurrence and outcomes (8); while, the current COVID-19
disaster has weakened people’s mental health (Figure 1).

What are the impacts of COVID-19 infection on breast
cancer patients?

According to the particular situation of cancer pa-
tients, especially breast cancer patients, they are more at
risk of being infected by COVID-19; moreover, there is a
higher risk of severer outcomes of the infection in the can-
cerous population. It seems that the main cause of this
phenomenon could be due to the immunosuppressed sta-
tus of cancer patients because their immune system can-
notdefend the body as properly as the non-cancer patients.
Meanwhile, Bidard et al. indicated that the outcomes of
COVID-19 in breast cancer patients depend on their comor-
bidities and are less associated with cancer therapies, by
which their immune system may be suppressed strongly.
However, some other studies have determined that the out-
comes and severity of other types of neoplasms, including
solid tumors and hematological malignancies are signifi-
cantly associated with cancer therapies (Figure 1) (9, 10).

Finally, it can be stated that all people need to protect
their selves against COVID-19; first, because of its effects
on people’s quality of life, the direct complications of the
infections, and its mortality; second, because of the un-
known impact of this novel virus on human cell lines, such
as the possible oncogenic effects of the novel coronavirus.
Furthermore, during this pandemic, cancer patients need
more protection against getting infected than other peo-
ple because less is known about the certain effects of the
COVID-19 on cancer patients, especially breast cancer pa-
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Figure 1. The schematic of the possible relationship between COVID-19, breast cancer, and cancer therapy

tients. Therefore, prevention is the best way to protect our-
selves and others against the mysterious COVID-19. Obvi-
ously, further studies and investigations are required to
find the gray areas of this virus’s behaviors.
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