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CD147 inhibitors as a treatment for melanoma: Promising
agents against SARS-CoV-2 infection

Dear Editor,

Many people worldwide are struggling with the coronavirus disease

2019 (COVID-19), which is caused by the severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2). First reported in China in

December 2019, the disease soon became a pandemic. During the

COVID-19 pandemic, scientists have conducted many research pro-

jects to discover optimal treatment options.1

The CD147 protein (known as basigin) is a transmembrane pro-

tein that has recently been suggested as a potential receptor for

SARS-CoV-2. This protein interacts with several extracellular and

intracellular proteins such as cyclophilins A and B and matrix

metallopeptidases (MMPs).2 Recent studies have reported that the

spike protein of SARS-CoV-2 attaches to host cells via angiotensin-

converting enzyme-2 (ACE-2) and CD147 receptors. CD147 is

expressed in different tissues such as epithelia, as well as lymphoid

and myeloid cells. Notably, CD147 plays an essential role in the path-

ogenesis of several diseases, including certain infectious/inflammatory

conditions and cancers.3 In fact, recent studies have suggested

CD147 as a novel tumor marker in the early diagnosis of some cancers

such as head and neck squamous cell carcinoma and hepatocellular

carcinoma.4 In melanoma, CD147 overexpression fulfills important

roles in the proliferation, metastasis, invasiveness, and angiogenesis of

malignant melanoma cells. It has been shown that melanoma cell pro-

liferation, migration, and metastasis decrease secondary to CD147

silencing via the regulation of MMP-2, MMP-9, and vascular endothe-

lial growth factor.5

Hatanaka et al. used a combination therapy of epidermal growth

factor receptor and CD147 inhibitors to treat BRAF-mutated malig-

nant melanoma.6 On the other hand, Zhao et al. found that CD147

downregulation leads to the apoptosis of melanoma cells via the regu-

lation of IGFBP2 expression in the phosphatase and tensin homolog

(PTEN)/phosphoinositide 3-kinase (PI3K)/protein kinase B (AKT) sig-

naling pathway, and suggested CD147 as a potential target for mela-

noma treatment.7 Su et al. found that CD147 knockdown inhibited

tumor growth by preventing glucose transport via GLUT-1 in

melanoma.8

Due to the role of CD147 in the aforementioned diseases like

melanoma, CD147 inhibition via different mechanisms offers promis-

ing treatment outcomes.4 Therefore, because of the possible role of

this protein in the pathogenesis of COVID-19, such targeted

therapies could be effective therapeutic options for this infectious

disease.

A study conducted by Bian et al. investigated meplazumab

(a humanized IgG2 monoclonal anti-CD147 antibody) as a promising

treatment for SARS-CoV-2 infection.9

Recent studies have corroborated the potential role of different

agents such as azithromycin, atorvastatin, doxycycline, and ivermectin

in the treatment of COVID-19 infection, with CD147 contributing

significantly to their mechanisms of action.2,3,10,11 For instance, doxy-

cycline as a drug with antimalarial effects possesses in vitro anti-SARS-

CoV-2 activity and causes a reduction in CD147 level in some cancers.

In addition, Yates et al. offered doxycycline as an anti-COVID-19 treat-

ment through inhibition of CD147 expression, which may be crucial

for SARS-CoV-2 to bind to host cells.11 Moreover, Ulrich et al.

reported diminished expression of MMP-9 in monocytes and periph-

eral blood mononuclear cells besides reduced expression of MMP-3

and MMP-1 in respiratory epithelial cells treated with azithromycin.

Furthermore, blockage of the CD147 receptor following azithromycin

treatment leads to the inhibition of Plasmodium falciparum invasion of

host cells; a similar mechanism is propounded for COVID-19 patho-

genesis.3 Also, Rodrigues-Diez et al. described that the pretreatment

of monocytes with statins (atorvastatin and pravastatin) led to reduced

MMP activity and CD147 cell surface expression. Therefore, the

researchers proposed statins as potential therapeutic agents for SARS-

CoV-2 infection, acting through the downregulation of CD147 in

pulmonary cells.2 Li et al. also reported ivermectin as a potential

treatment for COVID-19 therapy through affecting the SARS-CoV-2

spike protein that binds to the CD147 and ACE-2 receptors.12

In conclusion, considering the possible role of CD147 in the path-

ogenesis of COVID-19, CD147 inhibitors may be considered as prom-

ising treatments for SARS-CoV-2 infection. However, the risks/

benefits of anti-CD147 agents as a COVID-19 treatment option

should be appraised. High-quality studies concerning this therapeutic

target are warranted.
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