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1. Introduction

The COVID-19 pandemic has significantly impacted global health, with the continued
emergence of new SARS-CoV-2 variants presenting substantial challenges in terms of both
vaccine efficacy and public health strategies. The Special Issue “New Trends in SARS-CoV-2
Variants and Vaccines” showcases the progress in understanding the virus’s structural
evolution and vaccine-induced immunity and the introduction of innovative vaccination
strategies. This editorial summarizes the main findings of the studies featured in this
Special Issue.

2. Structural and Evolutionary Insights into SARS-CoV-2 Variants

Several studies in this Special Issue focused on the structural analysis of SARS-CoV-2
variants and their implications for the SARS-CoV-2 immune escape mechanism. Gerardi
et al. [1] conducted a deep structural analysis of Omicron sub-variants and identified
critical receptor-binding domain (RBD) mutations that enhanced viral binding affinity,
contributing to immune escape. On the other hand, Olukitibi et al. [2] conducted a review
on the importance of SARS-CoV-2 Spike (S) protein subunits for future vaccine development.
In addition, Zhang et al. [3] reported the viral characteristics of the SARS-CoV-2 BA.2.87.1
lineage. These studies emphasized the rapid evolution of the SARS-CoV-2 virus and the
challenges encountered when designing effective vaccines against emerging variants.

3. Vaccine-Induced Immunity and Booster Strategies

Previous studies have emphasized the importance of COVID-19 booster vaccinations
in maintaining immunity against SARS-CoV-2. Meurisse et al. [4] investigated the effective-
ness of homologous (MRNA-mRNA) and heterologous (viral vector-mRNA) prime-boost
vaccination strategies, finding that mRNA booster doses significantly reduced the risk
of severe disease and hospitalization. However, no differences were observed between
homologous and heterologous prime-boost vaccination strategies. These findings highlight
the critical role of mRNA-based booster doses in sustaining vaccine-induced immunity.

4. Alternative Vaccination Approaches: Intranasal and
Dual-Antigen Vaccinations

Beyond traditional intramuscular vaccination, novel, effective, and less intrusive
approaches, such as mucosal vaccines, have been explored. Ouyang et al. [5] investigated
a mucosal vaccine candidate utilizing an rVSV-based bivalent vaccine against the SARS-
CoV-2 delta variant. This vaccine demonstrated strong mucosal and systemic immune
responses in preclinical models, suggesting its potential to enhance protection against the
intranasal transmission route. Chiuppesi et al. [6] found that patients who have undergone
hematopoietic cell transplantation (HCT) and those treated with chimeric antigen receptor
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(CAR)-T cell therapy are more susceptible to SARS-CoV-2 infection and produce a weaker
immune response following COVID-19 vaccination. A new vaccine, COHO04S51, co-expresses
the spike (S) and nucleocapsid (N) antigens of SARS-CoV-2. Vaccination with COH0451
resulted in heightened levels of S- and N-specific binding antibodies in these patients.

5. Strategies for Vaccination in Individuals with Compromised
Immune Systems

Sripongpun et al. [7] studied the immune response to various vaccination regimens
in patients with cirrhosis. They found that heterologous vaccination strategies offered
better immunity than homologous regimens, especially when patients were boosted with
mRNA vaccines. These findings emphasize the importance of developing diverse vaccine
approaches tailored to different groups of patients.

6. Epidemiological and Modeling Studies on Vaccine Effectiveness

In addition to the immunological studies above, an epidemiological study can provide
valuable insights into community vaccination strategies. A study conducted in Thailand [8]
examined the seroprevalence of SARS-CoV-2 among unvaccinated individuals following
the Delta variant outbreak. The results revealed low natural immunity levels in different
regions of Thailand, highlighting the need for targeted vaccination efforts.

7. Conclusions

This Special Issue comprises studies that enhance our understanding of the evolution
of SARS-CoV-2 variants, vaccine-induced immunity, vaccination strategies, and innovative
vaccination approaches. Analyses of the structural characteristics and subtypes of SARS-
CoV-2 reveal the mechanisms behind immune escape and immunogenicity and booster
studies emphasize the importance of maintaining robust immune responses. Additionally,
alternative vaccination strategies and real-world epidemiological data provide critical
insights for optimizing vaccine deployment. As the COVID-19 pandemic evolves, these
findings offer valuable guidance for shaping future vaccination policies and improving
global preparedness against emerging SARS-CoV-2 variants.
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