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The global vaccination campaign against SARS-CoV-2, the virus responsible for
COVID-19, has been a monumental endeavor, marked by unprecedented collaboration
between scientific researchers and pharmaceutical companies. One of the most promising
tools in this fight is vaccination. As billions around the world receive COVID-19 vaccines,
understanding the immune response elicited by these vaccines is crucial for optimizing
public health strategies and refining vaccine development. In this Special Issue, thirteen
publications shed light on the evolving landscape of immunity post-COVID-19 vaccination.

COVID-19 vaccines primarily aim to induce an immune response that protects against
severe illness and reduces the transmission of the virus. A single vaccine dose may suffice
for previously infected individuals. It takes at least a couple of weeks for the body to mount
an effective immune response after any COVID-19 vaccination. Most vaccines achieve this
by presenting a harmless part of the virus, often the spike protein, to the immune system.
This presentation stimulates the production of antibodies and activates T cells. T cells can
recognize and destroy cells infected with the virus. COVID-19 vaccines, particularly mRNA
vaccines, have been shown to elicit strong T-cell responses [1,2]. CD4+ T lymphocytes, also
known as helper T cells, remained at significantly higher levels six months after vaccination
with mRNA-based COVID-19 vaccines [3]. This cellular immunity is vital for long-term
protection and may contribute to preventing severe disease, even if antibody levels wane
over time.

Understanding the duration of immunity conferred by COVID-19 vaccines is essential
for determining the necessity of booster shots. Factors such as the emergence of SARS-
CoV-2 variants have raised questions about the effectiveness of existing vaccines. Studies
suggest that vaccines, particularly mRNA vaccines, remain effective against severe disease
caused by variants, although there may be a modest reduction in efficacy against some
variants [4]. Continuous surveillance and research are crucial for adapting vaccines to new
variants and optimizing their efficacy.

COVID-19 vaccines may also provide a certain level of cross-protection against related
coronaviruses [5]. Additionally, studies are exploring the feasibility and efficacy of het-
erologous vaccination, where different types of vaccines are administered in a mixed-dose
schedule [6]. These approaches could offer flexibility in vaccination campaigns and address
supply chain challenges.

While some regions have made significant progress in vaccination efforts, global
disparities persist. Access to vaccines, especially in low-income countries, remains a critical
challenge. Addressing these disparities is not only an ethical imperative but also essential
for achieving global herd immunity and preventing the emergence of new variants.

Ensuring the safety of COVID-19 vaccines is paramount for building public trust
and achieving widespread vaccination. Monitoring systems, such as the Vaccine Adverse
Event Reporting System (VAERS), play a crucial role in assessing and addressing potential
side effects. The overwhelming evidence supports the safety of COVID-19 vaccines, with
reported side effects generally mild and temporary.
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In conclusion, the current understanding of the immune response after COVID-19
vaccination provides a foundation for shaping future vaccine development, booster strate-
gies, and global vaccination campaigns. As we navigate these uncertainties, continued
collaboration among scientists, policymakers, and the public is essential to overcoming the
COVID-19 pandemic and preparing for future challenges in global health.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

Woldemeskel, B.A.; Garliss, C.C.; Blankson, ].N. SARS-CoV-2 mRNA vaccines induce broad CD4" T cell responses that recognize
SARS-CoV-2 variants and HCoV-NL63. J. Clin. Investig. 2021, 131, €149335. [CrossRef] [PubMed]

Painter, M.M.; Mathew, D.; Goel, R.R.; Apostolidis, S.A.; Pattekar, A.; Kuthuru, O.; Baxter, A.E.; Herati, R.S.; Oldridge, D.A;
Gouma, S.; et al. Rapid induction of antigen-specific CD4* T cells is associated with coordinated humoral and cellular immunity
to SARS-CoV-2 mRNA vaccination. Immunity 2021, 54, 2133-2142.e3. [CrossRef] [PubMed]

Goel, R.R;; Painter, M.M.; Apostolidis, S.A.; Mathew, D.; Meng, W.; Rosenfeld, A.M.; Lundgreen, K.A.; Reynaldi, A.; Khoury, D.S.;
Pattekar, A.; et al. mRNA vaccines induce durable immune memory to SARS-CoV-2 and variants of concern. Science 2021, 374,
abm0829. [CrossRef] [PubMed]

Andrews, N.; Stowe, J.; Kirsebom, F.; Toffa, S.; Rickeard, T.; Gallagher, E.; Gower, C.; Kall, M.; Groves, N.; O’Connell, A.-M.;
et al. COVID-19 Vaccine Effectiveness against the Omicron (B.1.1.529) Variant. N. Engl. ]. Med. 2022, 386, 1532-1546. [CrossRef]
[PubMed]

Dangi, T,; Palacio, N.; Sanchez, S.; Park, M.; Class, J.; Visvabharathy, L.; Ciucci, T.; Koralnik, L].; Richner, ] M.; Penaloza-MacMaster,
P. Cross-protective immunity following coronavirus vaccination and coronavirus infection. J. Clin. Investig. 2021, 131, e151969.
[CrossRef] [PubMed]

Leung, N.H.L.; Cheng, SM.S; Cohen, C.A.; Martin-Sanchez, M.; Au, N.YM,; Luk, L.L.H.; Tsang, L.C.H.; Kwan, K K.H.; Chaothai,
S.; Fung, LW.C,; et al. Comparative antibody and cell-mediated immune responses, reactogenicity, and efficacy of homologous
and heterologous boosting with CoronaVac and BNT162b2 (Cobovax): An open-label, randomised trial. Lancet Microbe 2023, 4,
e670-e682. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1172/JCI149335
https://www.ncbi.nlm.nih.gov/pubmed/33822770
https://doi.org/10.1016/j.immuni.2021.08.001
https://www.ncbi.nlm.nih.gov/pubmed/34453880
https://doi.org/10.1126/science.abm0829
https://www.ncbi.nlm.nih.gov/pubmed/34648302
https://doi.org/10.1056/NEJMoa2119451
https://www.ncbi.nlm.nih.gov/pubmed/35249272
https://doi.org/10.1172/JCI151969
https://www.ncbi.nlm.nih.gov/pubmed/34623973
https://doi.org/10.1016/S2666-5247(23)00216-1
https://www.ncbi.nlm.nih.gov/pubmed/37549680

	References

