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Abstract 

Since our publication “Purinergic Signaling and Tumor Microenvironment in Cervical Cancer” [1], in early 2020, 

there has been a significant change in purinergic signaling research. The Coronavirus disease 2019 (COVID-19) 

significantly impacted the prevention, diagnosis, and treatment of cervical cancer [2]. In that previous review, we 

had addressed the possibilities of purinergic signaling in the tumor microenvironment of this type of cancer [1]. 

The conclusions were: the extracellular medium of cervical cancer is rich in adenosine triphosphate (ATP) and 

adenosine [3, 4, 5]; ATP is a pro-inflammatory molecule that has an affinity for P2X2, P2X4, and P2X7 receptors 

[6]; this activation leads to apoptosis of the cells of the cervix [7]; P2X7 is still involved in stimulating factors that 

lead to mitogenic and angiogenic pathways [8]; there is a variant of P2X7 in cervical cancer cells, P2X7j, which 

decreases permeability and cell death [9, 10, 11]. The P2Y1, P2Y2, and P2Y6 receptors, in turn, have the effect of 

tumor progression [12]. The review also contributed to the understanding of adenosine, which would activate A2A 

receptors on T lymphocytes, which would promote a decrease in the proliferation and effector function of such cells 

[13]. 
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Introduction 

Since our publication “Purinergic Signaling and Tumor 

Microenvironment in Cervical Cancer” [1], in early 2020, there has been 

a significant change in purinergic signaling research. The Coronavirus 

disease 2019 (COVID-19) significantly impacted the prevention, 

diagnosis, and treatment of cervical cancer [2]. In that previous review, 

we had addressed the possibilities of purinergic signaling in the tumor 

microenvironment of this type of cancer [1]. The conclusions were: the 

extracellular medium of cervical cancer is rich in adenosine triphosphate 

(ATP) and adenosine [3, 4, 5]; ATP is a pro-inflammatory molecule that 

has an affinity for P2X2, P2X4, and P2X7 receptors [6]; this activation 

leads to apoptosis of the cells of the cervix [7]; P2X7 is still involved in 

stimulating factors that lead to mitogenic and angiogenic pathways [8]; 

there is a variant of P2X7 in cervical cancer cells, P2X7j, which decreases 

permeability and cell death [9, 10, 11]. The P2Y1, P2Y2, and P2Y6 

receptors, in turn, have the effect of tumor progression [12]. The review 

also contributed to the understanding of adenosine, which would activate 

A2A receptors on T lymphocytes, which would promote a decrease in the 

proliferation and effector function of such cells [13]. 

In 2020 and 2021, two other studies on the thematic purinergic system 

and cervical cancer were published. The article “Extracellular ATP 

Mediates Cancer Cell Migration and Invasion through Increased 

Expression of Cyclooxygenase 2”, by Sharma, Kalra, and Akundi (2021), 

applied HeLa cells (which come from cervical cancer), and this study 

associated the protein inflammatory cyclooxygenase 2 (COX-2) to 

metastatic progression. This research also revealed high levels of ATP in 

the tumor microenvironment of cervical cancer and increased cell death 

from the use of doxorubicin, which is a chemotherapeutic agent. In 

addition, the authors addressed that the P2Y12 purinergic receptor is 

important for modulating cell migration and tumor invasion and that 

blocking such receptors would decrease COX-2 invasion and expression. 

Another receptor studied was P2X7, in which this study conducted its 

antagonism through A740003, and this decreased ATP-mediated invasion 

[14], as proposed in the review by Pfaffenzeller, Franciosi, and Cardoso 

(2020) [1]. The main contribution of this article was the correlation 

between the purinergic system and inflammatory pathways, in addition to 

observing the action of purinergic receptors with the use of antagonists 

[14]. 

The other publication related to the theme addressed is “Detection of 

CD39 and a highly glycosylated isoform of CD73 soluble in the plasma 

of patients with cervical cancer: correlation with disease progression”, 

Muñóz-Godínez et al. (2020). This study aimed to determine whether 

ectonucleotidases CD39 and CD73, which contribute to the production of 

adenosine from ATP dephosphorylation, are involved in the progression 

of cervical cancer. For this purpose, platelet-free plasma was compared 
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between groups of patients with: low-grade intraepithelial lesions (n = 

18); high-grade squamous intraepithelial lesions (n = 12); cervical cancer 

(n = 19); and normal donors (n = 15). The concentration of CD39 and 

CD73 increased concomitantly with the progression of the disease, which 

means that the increased expression of these ectonucleotidases and the 

concentration of adenosine no tumor microenvironment can be related to 

the progression of cervical cancer [15]. Figure 1 compiles the updates 

related to the theme of cervical cancer and purinergic system. 

 

 
 

Figure 1: Uptodates in cervical cancer and purinergic signaling. The HPV infection promotes the high levels of ATP in the tumor microenvironment 

of cervical cancer. This process stimulates COX2, which leads to metastasis. The ectonucleotidases CD39 and CD79 are at high levels and lead to 

the degradation of ATP in adenosine, which performs tumor progression. HPV: Human Papilomavirus. 

Purinergic Signaling and COVID-19 Pandemic 

The coronavirus disease (COVID-19), caused by SARS-CoV-2 infection, 

accounts for more than 2.4 million deaths worldwide, making it the main 

public health problem in 2020 and 2021 [16]. Some reviews suggest the 

possible role of purinergic signaling in COVID -19 infection. During the 

viral infections, the ATP could be released, and this molecule initiates a 

cascade that activates purinergic receptors, such as P2X7 (like in cervical 

cancer). The receptor activation enhances the proinflammatory state in the 

respiratory cells. Besides, ATP is involved in the stimulation of the 

immune cells, such as macrophages and neutrophils. In this way, some 

researchers wrote about possibility of purinergic receptors in the COVID-

19 treatment [17, 18, 19, 20]. 

Cervical Cancer and COVID-19 Pandemic 

The COVID-19 pandemic can affect cervical cancer prevention (through 

the application of vaccines), screening (Pap smear), and treatment [21]. 

This type of cancer is the fourth most prevalent in the world female 

population and there is concern about its evolution during the pandemic 

[22]. The radiotherapy operation is the main of the articles which 

addressed the theme. Radiotherapy can be safely administered during this 

time. The hypofractionated radiotherapy use can reduce the number of 

visits to the service. These rearrangements make the radiotherapy work 

would avoid potentially fatal delays in the provision of cancer care. 

Besides, this treatment also does not compete with the resources 

associated with the care of COVID-19, such as the use of respirators or 

beds in the intensive care unit (ICU). Also, there are stagings of cervical 

cancer that the best indication would be radiotherapy. The use of personal 

protective equipment (PPE) ensures a safe provision of care, both for the 

patient and the health team. During the pandemic, it is important to 

balance the risks of infection with the increased risks of cancer mortality 

from postponing treatment [21, 23-25]. 

Regarding screening and diagnosis, the American Society of Colposcopy 

and Cervical Pathology has published guidance for the management of 

screening tests for cervical cancer during the pandemic and the general 

suspension of elective procedures. This includes: postponing colposcopy 

for patients with low-grade intraepithelial lesions for up to 6 to 12 months; 

potential postponement of diagnostic or excision procedures for patients 

with suspected high-grade intraepithelial lesions for up to 3 months; and 

attempted evaluation of those suspected of having invasive disease within 

4 weeks of the initial results of the pathology [21, 23-25]. 

 

The service's priorities are for the treatment of cervical cancer: patients 

with cervical cancer in the initial stage of surgery and radiotherapy are 

therapeutic therapy; for locally advanced cervical cancer, treatment is 

definitive chemoradiation; for patients with metastatic cervical cancer, 

first-line chemotherapy (such as bevacizumab) should also be considered 
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a priority treatment. It is important to note that cancer treatment may 

represent an urgency rather than an elective procedure [25]. 
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