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Editorial on the Research Topic


The relationship between COVID-19 severity and cancer immunity and immunotherapy


The relationship between COVID-19 severity and cancer immunity and immunotherapy is not fully understood. While there is evidence suggesting that COVID-19 may have an impact on the immune system of cancer patients (1), the exact mechanism and the implications for treatment with immunotherapy are not well known. Importantly, cancer patients may have an increased risk for more severe COVID-19 disease due to their weakened immune system (2). In fact, patients undergoing anti-cancer treatment, especially immunotherapy, that also have baseline underlying immunosuppression, have particularly poor COVID-19 outcomes (3). In addition, vaccination against COVID-19 has not resulted in long lasting immunity in cancer patients necessitating boosters for best response (4). Therefore, dedicated research to determine the mechanism in which COVID-19 affects cancer immunity and immunotherapy is needed. In this Research Topic (RT), several authors investigated pivotal aspects of COVID-19 severity in the context of cancer immunotherapy.

The first important topic discussed includes the risk of using anti-CD20 antibodies for B-cell lymphomas (Furlan et al.). It is well known that CD8+ T cells are involved in the early control of viral infections, particularly in the context of COVID-19 (5). These cells are known for their ability to recognize and eliminate virus-infected cells, which is essential for controlling viral replication and limiting the spread of the infection. However, the importance of B cells and CD4+ T cells are also highlighted in enabling viral clearance and promoting recovery from COVID-19 (6). B cells are responsible for producing antibodies that can neutralize the virus before infecting cells, while CD4+ T cells play a key role in activating and coordinating the T and B cell immune response. Together, these different components of the immune system work in concert to eliminate the virus and promote recovery from COVID-19. Anti-CD20 drugs deplete most B cells including those involved in antiviral immunity, generating a major concern in clearing COVID-19 during the pandemic. In addition, most vaccine strategies intend to induce blocking antibodies to prevent early phase of viral infection. Anti-CD20 treatment could limit vaccine efficiency. Also of interest, given that CD20 depleting therapies may prevent long-lasting B cell mediated immunity, that more frequent testing is required to detect relapse. These anti-CD20 antibodies could also recognize CD20-expressing T cell subsets (7). In their review, Furlan et al. conclude “effects of adaptive immunity deficiency in patients treated with B cell-depleting agents should be taken into account for the proper selection and interpretation of SARS-CoV-2 diagnostics and to guide appropriate therapeutic approaches and protective measures”.

Immunotherapy such as immune checkpoint blockade (ICB) strongly restimulates anti-tumor immunity and could stimulate the global immune response. In fact, stimulation of the T cell response, and subsequent boost of immunogenicity occurs after influenza vaccination (8). However, the immune response to SARS-CoV-2 in vaccinated patients receiving ICB immunotherapy for cancer is not yet fully understood. The analysis of a cohort of 41 patients (29 vaccinated vs. 12 unvaccinated) with diverse cancer types receiving anti-PD-1/L1 ICB therapy has not clearly demonstrated a potential benefit or a loss in this specific immune response (Piening et al.). However, it would be interesting to investigate in larger cohorts where COVID-19 vaccination appears to be efficacious (9) and to deeply study some case reports (10).

The remaining original research articles included in this RT are dedicated to SARS-CoV-2 vaccination in solid tumor patients (Piubelli et al.; Benitez Fuentes et al.; Song et al.). The short-term safety and immunogenicity of inactivated and peptide-based SARS-CoV-2 vaccines in patients with endocrine-related cancer is still under investigation. These vaccines appear to be safe but with reduced immunogenicity in this population (Song et al.). However, further clinical trials are needed to assess the full safety and immunogenicity profile in patients with endocrine-related cancer. There is limited evidence available about the effects of the third dose of anti-SARS-CoV-2 mRNA vaccine on lymphocytes in cancer patients. Benitez Fuentes et al. note that this third dose appears to be beneficial in patients with a suboptimal vaccine-induced seroconversion. The humoral effect of SARS-CoV-2 mRNA vaccination with booster dose in solid tumor patients with different anticancer treatments has not been well documented. However, some studies have reported that the mRNA vaccination with a booster dose can induce strong humoral responses in healthy adults (Almendro-Vázque et al.), suggesting that it may have a similar effect in solid tumor patients. Piubelli et al. show that the SARS-CoV-2 mRNA vaccination with a booster dose could induce a robust humoral response in solid tumor patients independently of cancer type or anticancer treatment.

In conclusion, as SARS-CoV-2 spreads, the virus can change, which results in new variants. Some variants may spread more easily than others or be more resistant to vaccines or treatments. Analyzing the relationship between COVID-19 severity and cancer immunity and immunotherapy remains an important point in clinical research through viral infections and cancers.
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