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Coronavirus disease 2019 (COVID-19) is a global public health crisis. Its antiviral and
immunomodulatory treatments are adapted for symptomatic relief, but it is vaccination
that is needed to significantly impact the disease’s spread. However, after the extensive
usage of SARS-CoV-2 vaccination, various adverse effects and complications have been
described. This Special Issue, “Safety and Autoimmune Response to SARS-CoV-2 Vaccina-
tion”, provides a comprehensive compilation of research articles that delve into various
aspects of vaccine safety and autoimmune response, offering an in-depth understanding of
such critical fields. The collection of papers sheds light on the latest trends, challenges, and
advancements in the domain.

Notably, several articles evaluate vaccine safety, leveraging large-scale vaccination
data to discern potential correlations between vaccine administration and adverse events.
Through rigorous analysis, these evidence-based approaches may help to inform the public
that the benefits of immunization far outweigh the potential risks. Furthermore, research is
included that focuses on the safety of vaccine administration within specific populations,
including immunocompromised individuals and pregnant women, highlighting tailored
strategies that optimize safety while maximizing the protective effects of vaccines.

Vaccine safety has been studied. The four COVID-19 vaccines (AstraZeneca, Pfizer,
Moderna, and Janssen) have shown some common local and systemic reactions, such
as fever, chills, fatigue, headache, and muscle pain, that have frequently been seen after
vaccinations. Data have suggested that the vaccines’ efficacy against COVID-19 infection
is above 60% and have also aided evidence-based decision-making [1]. It has been re-
ported that antibodies against platelet factor 4 (anti-PF4) are pathogenic and are induced
after receiving vaccinations [2]. However, Zhang and coworkers reported that pathogenic
platelet-activating antibodies were not frequently found after the administration of vaccina-
tions [3]. In fact, the frequency of positively detecting anti-PF4 antibodies after receiving the
first dose of the ChAdOx1 nCoV-19 vaccination was low, and the second dose of the vaccina-
tion also did not increase the antibody level. It was relatively safe for individuals to receive
a booster dose, even asymptomatic people with previously positive anti-PF4 antibodies [3].
Thus, positive PF4 results should be interpreted with caution in clinically asymptomatic
individuals who have recently been vaccinated against SARS-CoV-2 [4]. The effects of
heterologous immunization against SARS-CoV-2 were also investigated. Compared with
participants having homologous vaccination, serious adverse events in individuals with
ChAdOx1/BNT162b2, ChAdOx1-S/mRNA-1273, or BNT162b2/ChAdOx1-S were not re-
ported. In addition, participants with the above heterologous regimen, compared with
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those with two doses of ChAdOx1-S, showed stronger immune responses against SARS-
CoV-2, including higher levels of responsive antibodies or elevation of the spike-specific
T-cell quantity [5]. The safety profiles of authorized vaccines were inspected. Pain at the
injection site, fever, headache, fatigue, and muscle and joint pain were the common side
effects. Intriguingly, females perceived more side effects compared with males, and subjects
under sixty were more likely to experience side effects than the participants in other age
groups [6]. When monitoring adverse events following immunization (AEFI) with four
COVID-19 vaccines (AstraZeneca, Pfizer, Moderna, and Novavax) across a four-dose sched-
ule (primary doses 1, 2, and 3, and booster), the Moderna vaccinations were associated with
higher proportions of AEFI compared with the others. Interestingly, Novavax was reported
to have a higher proportion of AEFI when newly introduced. Thus, a nocebo effect may be
observed if short-term surveillance is utilized [7]. COVID-19 vaccine modalities had poor
effectiveness for subjects with hematological conditions since more than half of the subjects
only produced a limited antibody response to the vaccine. However, for patients with
myelodysplastic syndrome (MDS), specific vaccine treatments may be selected since the
patients’ stronger immune responses have been found to be brand-dependent [8]. Hence,
the benefit of vaccination can still outweigh the risk of side effects.

Nonetheless, concerns of autoimmune responses following SARS-CoV-2 vaccination
have been raised. Autoimmune encephalitis is one of the reported neurological adverse
effects following COVID-19 vaccination, and its treatment is different from autoimmune
dementia. The possibility of rare autoimmune reactions following this novel vaccination
should be noted [9]. Compared with other systemic autoimmune and inflammatory disor-
ders and healthy individuals, patients with systemic sclerosis do not have higher risks of
delayed post-COVID-19 vaccine-related delayed adverse events. However, diffuse cuta-
neous phenotypes and those concomitant with autoimmune diseases (e.g., myositis and
thyroid disease) may raise the risk of delayed adverse events to a slight degree [10]. A con-
cern is that people with multiple sclerosis may have a relapse post-COVID-19 vaccination.
Nabizadeh and coworkers found that most of the patients they studied did not experience
post-vaccination relapses. Moreover, disease progression and medication before or during
the vaccination could play a more vital role in relapse incidence than vaccination itself [11].
Incidences of autoantibody seroconversion after COVID-19 vaccination are low and their
number may become negligible. In addition, no new-onset autoimmune inflammatory
rheumatic diseases have been detected [12]. COVID-19 vaccination is relatively safe for
autoimmune inflammatory rheumatic disease patients. For zoster virus reactivation, com-
pared with healthy controls, autoimmune inflammatory rheumatic diseases by themselves
do not increase the risk of reactivation following COVID-19 vaccination [13]. Nevertheless,
being concomitant with diabetes mellitus, chronic hepatitis B virus infection, and the usage
of immunosuppressants (mycophenolate mofetil) were independent risk factors for vari-
cella zoster virus reactivation [13]. The reactivation of herpes zoster following COVID-19
vaccination has occurred in a very small percentage of patients with autoimmune inflam-
matory rheumatic diseases (AIIRDs) [14]. However, the relationship between COVID-19
vaccination and the reactivation of zoster needs to be clarified. In addition, severe adverse
events for cardiovascular, renal, and autoimmune diseases and reproductive health issues
have been reported regardless of the causality. Accordingly, individuals with pre-existing
conditions need to be cautious of COVID-19 vaccination [15]. The development of autoim-
mune skin diseases after COVID-19 vaccination, such as the development, worsening, or
recurrence of alopecia areata, has been reported. When properly treated, three-fourths of
these patients showed hair regrowth [16]. Environmental exposure, such as from novel
vaccines, may trigger autoimmune endocrine diseases (AIEDs), including Graves’ disease
(GD). It has also been found that an individual’s predisposition may be influential for the
development of AIEDs [17]. Although post-vaccine optic neuritis occurring in patients
with autoimmune disease is rare, individuals who are predisposed to immune-mediated
disorders need to be carefully assessed before COVID-19 vaccination. However, the mecha-
nism for this is unclear and the linkage is not proved [18]. As an example of a study on
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vaccination-induced autoimmunity, Guo and co-workers outlined possible mechanisms,
such as molecular mimicry/immune cross-reaction, activation by bystanders, and the
effects of adjuvants [19]. COVID-19 vaccine-associated lymphadenopathy is influenced
by age and gender, and reactive changes within lymph nodes significantly contribute to
its development. Notably, shorter duration post-vaccination and robust B cell germinal
center response are linked to reduced C19-VAL incidence [20]. Table 1 shows the possible
pathomechanisms of adverse effects.

Table 1. Adverse effects following COVID-19 vaccination.

Adverse Effects Major Finding Pathomechanisms Reference
Higher frequency .Of systematlc reactions in Unknown [5]
heterologous vaccination.
Higher frequency of local reactions after the 1st ~ Cytokines induced by the https:
dose of vaccination. presence of ps:
X . . . //doi.org/10.3390/
Higher frequency of systematic reactions after  already-synthesized vaccines] 1020281
Local and systematic the 3rd dose of mRNA vaccine. immune cells C
reactions High percentage of local and systematic https:
reactions was found in Moderna vaccination Unknown //doi.org/10.3390/
after 2nd and 3rd doses and booster. vaccines10122017
Moderna and AstraZeneca cause local and https:
systematic reactions more frequently than the =~ Unknown //doi.org/10.3390/
Pfizer-BioNTech vaccine. vaccines11020231
High relation between reactive change and
lyrr}phadepopathy development. Suspected strong vaccine
Lymphadenopathy Incidence is negative between day - [20]
A . immune response
post-vaccination and B cell germinal
center response.
Adjuvant-induced .
New diagnoses and recurrences of Grave’s autoimmune or htps:
Graves’ disease . ) o ) //doi.org/10.3390/
disease are raised after vaccination. inflammatory syndrome. L
.. . i, vaccines10091445
Individual predisposition.
Description of the occurrence of alopecia areata htps:
Alopecia areata followIi)n vaccination p Unknown //doi.org/10.3390/
& ' vaccines10091467
Non-communicable Vaccination-related disease: cardiovascular https:
disease disease, acute kidney disease, neurological Unknown //doi.org/10.3390/
disorders, psychiatric and mental disorders. vaccines11020208
Autoimmune encephalitis Cognitive deficits frequently occurred in Unknown [9]

autoimmune encephalitis after vaccination.

Interestingly, recent studies have revealed the additional benefits of vaccination. A
study, involving more than one million COVID-19 and three million non-COVID-19 subjects,
showed that COVID-19 vaccination decreased the risk of pemphigoid, Graves’ disease,
anti-phospholipid antibody syndrome, immune-mediated thrombocytopenia, systemic
lupus erythematosus, and other autoimmune arthritis types [21]. In addition, Chen and
coworkers reported that COVID-19 vaccines induced a hepatoprotective effect in non-
alcoholic fatty liver disease patients during SARS-CoV-2 infection, in which vaccines might
have played a role in maintaining hepatic homeostasis during SARS-CoV-2 infection [22].
It was found that for the vaccinated non-alcoholic fatty liver disease patients, liver function
abnormality was less frequent, the incidence of abnormal bilirubin levels was lowered, and
the viral shedding duration was shorter during the infection.

In summary, SARS-CoV-2 vaccines have played a pivotal role in controlling the COVID-
19 pandemic. While they are generally safe and effective, concerns about vaccine-induced
autoimmune responses persist. An extensive overview of vaccine safety profiles, vaccine-
related autoimmune responses, adverse effects, underlying molecular mechanisms, and
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strategies for mitigating risks have been discussed. These findings contribute essential
knowledge for guiding vaccination policies, enhancing monitoring strategies, and address-
ing potential challenges. In addition, recent studies have revealed the additional benefits of
vaccination. The insights gained are invaluable for healthcare professionals and researchers,
ensuring a well-informed and proactive approach to vaccination safety in the ongoing fight
against the COVID-19 pandemic.
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