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Abstract

Irrational use of health resources hinders regular patient care. In retrospect, the
resulting rise in mortality may be attributed to COVID-19, and the subsequent decline - to
Anti-Epidemic measures including vaccinations. Mass vaccination with new vaccines carries
potential risks. It can be reasonably assumed that effects of the Spike Protein (SP), observed
in COVID-19 patients, would occur to a certain degree also after inoculation of vaccines
containing SP or inducing its synthesis by cells. SP can injure endothelial cells, downregulate
the Angiotensin Converting Enzyme 2 (ACE2) and bind to ACE2 receptors on platelets. The
endothelial and platelet alteration would result in Thrombosis and Thrombocytopenia.
Adenoviral vectors in vaccines may also contribute to blood clotting derangements, trigger
immune responses, bind to platelets and induce their aggregation. Vaccines may contain
various substances of human and viral origin depending on the manufacturing standards.
Endothelial cells bearing SP or other antigens may be attacked by the immune system.
Among potential consequences are Vasculitis, Perivascular Encephalitis and Myocarditis.
Moreover, it has been shown in vitro that SP enters cell nuclei and impairs DNA repair.
Reports on side effects of renowned vaccines do not imply an association with higher risks
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but indicate that they are generally better studied and objectively characterized.
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It has been argued that COVID-19 as a cause of death is
overestimated, the role of co-morbidities being undervalued [1].
“Died with COVID-19” is not the same thing as “died of COVID-19”.
In terms of years of life lost, the current pandemic will presumably
score similarly to the 1957 and 1968 influenza pandemics in
view of the advanced mean age of COVID-19 fatalities [2].
Excessive anti-epidemic measures and lockdowns are harmful
for the economy as well as for public health. The irrational use
of health resources interferes with the regular patient care. In
retrospect, the increase in mortality from different causes will
probably be ascribed to COVID-19, and subsequent mortality
decrease - to “successful” anti-epidemic measures including
vaccinations. The topic is inflated and mixed with politics [3].
The effectiveness of travel restrictions, quarantines, and contact
tracing is questionable because SARS-CoV-2 is already spreading
worldwide like influenza did in the past. Historical data suggest
no change in the speed of flu spread despite the proliferation
of travel and human contacts. Travel restrictions can curb the
international spread only if immediate and total [4]. Numerous
mild and asymptomatic cases are inevitably missed.

Compulsory vaccination with new vaccines entails known and
unknown risks. Although SARS-CoV-2 vaccinations are usually
presented as safe, concerns are backed by increasing numbers
of reports on moderate-to-severe side effects [5]. Recent studies
have suggested that some COVID-19 vaccines induce thrombotic

thrombocytopenia. Cases of facial palsy, Guillain-Barre syndrome
and transverse myelitis have been documented [5, 6, 7]. Statistics
are of questionable reliability; adverse effects may be missed,
ascribed to other causes or obfuscated to comply with actual or
presumed unofficial directives - a known phenomenon e.g. in the
former Soviet Union [8, 9, 10, 11]. For want of reliable data, the
role of theoretic argumentation increases. An area of overlap
between COVID-19 and the action of vaccines is related to the
spike protein (SP). Theoretically, the downregulation by SP of
angiotensin-converting enzyme 2 (ACE2) can lead to endothelial
damage and hence to cardiovascular derangements [12, 13].
It can be reasonably assumed that effects of SP observed in
COVID-19 would occur to some degree also after administration
of vaccines containing SP or inducing synthesis of SP by cells. The
SARS-CoV-2 virus uses ACE2 as a receptor, which may lead to the
ACE2 degradation and angiotensin-lI-mediated tissue injury [14].
SP binds to ACE2 receptors on platelets and is presented to the
immune system potentially triggering autoimmunity [14]. The
endothelial damage together with platelet activation provokes
coagulopathy culminating in vaccine-induced Thrombotic
Thrombocytopenia [15].

Blood clotting derangements may be caused not only by SP
but also by adenoviral vectors in vaccines [16]. The vectors elicit
cellular and humoral immune responses, bind to circulating
platelets, induce their activation and aggregation. Adenoviral-
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Table 1: Side Effects after COVID-19 Vaccination: Preferential Associations with Vaccine Types.

Vaccine Types Side Effects

All approved vaccines especially
adenoviral vector-based

Headache, IMT, Guillain-Barre syndrome,
cerebral venous sinus thrombosis, transverse

Supposed Mechanisms Reference

Immune reactions against SP, activation
of platelets and endothelial cells, [5]

myelitis hemorrhages, vasospasm
Vector (n=8); ) ]
mRNA (n=13) IMT, central and pgnphera! peuropathles, Immune reactions, autoimmunity [6]
myositis, arthritis
Cerebral venous sinus thrombosis,
Vector encephalitis, transverse myelitis, Guillain- . .
Immune reactions, molecular mimicry [7]
Barre syndrome
mRNA Bell’s palsy, reactivation of herpes zoster
Vector . . . . .
IMT Autoimmunity with autoantibodies to PF4 [12]
Vector or unspecified IMT Autoantibodies to PF4, activation of [15]
platelets
Vector .
Coagulopathy Interplay of SP and adenoviral vector [16]
Vector IMT, cerebral Venous sinus thrombosw, deep Cross-reactivity of SP antibodies with PF4 [17]
vein thrombosis
IMT, cerebral and splanchnic vein Interactions between the vaccine, platelets
Vector . . [18]
thrombosis, pulmonary embolism and PF4
Vector Cerebral venous sinus thrombosis, May be associated with platelet-activating [19]
thrombocytopenia antibodies against PF4
Vector 79 cases in 99.3 million Autoimmunity, inflammatory cytokines
doses; mRNA 20 in 110.6 Encephalitis Y yey [22]
and, T cell response
(p<0.001)
. . . Unclear; in genetic predisposed, SP-coding
mRNA Myocarditis, pericarditis mRNA may act as antigen [23]
mRNA Myocarditis Not specified [24]
mRNA Myocarditis, pericarditis Not specified [26]
mRNA Anaphylaxis 2.5-11.1 cases per million doses largely in mdlv':ﬁ:lrsgylth a history of [29,30]

Annotations: Brand names and manufacturers of vaccines are not mentioned; of importance for potential side effects are the vaccine
types. IMT - immune-mediated thrombocytopenia; SP - spike protein; PF4 - Platelet Factor-4.

vectored vaccines may cause autoimmunity with autoantibodies
to the Platelet Factor-4 (PF4). The chain of events includes
microvascular damage, platelet activation with PF4 release,
adenoviral vector dispersal and DNA-PF4 engagement leading
to PF4-directed autoimmunity and vaccine-associated immune-
thrombosis, rarely diagnosed at the present time [12]. There
is evidence of synergism between SP and adenoviral vectors
[16]. The above mechanisms provide an explanation for the
association of adenoviral vector-based COVID-19 vaccines with
cerebral events such as venous sinus thrombosis, ischemic
and hemorrhagic stroke as well as splanchnic vein thrombosis,
pulmonary embolism and disseminated intravascular coagulation
(Table-1) [5,7,16,17]. Among cases with post-vicinal thrombi-
embolic events predominated younger women known to be
more susceptible to certain autoimmune conditions [12,18,19].
Moreover, SP binds to T cell receptors thus enhancing immune
reactions [20,21]. Endothelial cells bearing SP or other viral
antigens would be attacked by the host immune system. In the
brain it may result in vasculitis and perivascular encephalitis.
Neurological side effects of SARS-CoV-2 vaccinations are usually
mild; however, some cases were severe, required hospitalization
and admission to intensive care units [5]. Cases of encephalitis
afterthe use of adenoviral vector vaccines have been documented;
subclinical cases must be more frequent considering headache as
a typical post-vicinal symptom. Of note, encephalitis developed

significantly (p,<0.001) more frequently after the use of adenoviral
vector than after mRNA vaccines: 79 cases in 99.3 million doses
vs. 20 cases in 110.6 [22].

Furthermore, significantly more cases of myo- and pericarditis
than expected have been recorded after COVID-19 vaccinations
(Table-1). The supposed mechanism is immune response with
inflammatory reactions to SP or SP-coding nucleic acids [7, 23].
In a population-based cohort study (vaccinated by mRNA-based
vaccinevs. control~885,000 peopleineach cohort), thevaccination
was associated with an elevated risk of myocarditis: the risk ratio
3.24, 95% confidence interval (Cl) 1.55 to 12.44 [24]. In a group
of individuals aged 12-39 years, who had recently received a
second dose of mRNA-based COVID-19 vaccine, the rate ratio for
myocarditis was 10.8 compared to the general population (95% ClI
3.2 to0 49.0) [25]. Symptoms of myocarditis usually start 2-4 days
post-vaccination being more frequent after the second dose of
MRNA vaccines. Chest pain was present in all patients; 67% of
them had fever. Arrhythmias or heart failure were encountered in
more severe cases [26]. In addition, myalgia was observed in 21%
of athletes following the first dose of an mRNA-based vaccine,
rising to 37% following the second dose [27]. Finally, SP has been
shown in vitro to penetrate the cell nucleus and inhibit DNA
repair [28] which needs to be further investigated. It might be
speculated about long-term consequences: increased incidence
of malignancies, impaired immune defense, genetic defects in the
offspring, etc.
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Discussion and Conclusion:

The benefit-harm ratio is not always clear. Children, young
adults and many other people can mount their own immune
response to SARS-CoV2 undergoing acceptably low risk. There
is an opinion that it is unethical to impede the access to natural
immunity [31]. A recent systematic review demonstrated that
natural immunity in COVID-recovered individuals is at least
equivalent to the protection by complete vaccination of COVID-
naive populations, with the possibility of enhanced durability of
protection from natural immunity [32]; see also [33]. In future,
the countries implementing strictest measures might find
themselves with a weaker protection by natural immunity. The
vaccine quality e.g. undeclared components are of importance for
the risk of side effects. In addition to adenoviral vectors, vaccines
may contain various substances of human and viral origin, protein
and other contaminants [12,16]. Officially tested preparations
are not necessarily always the same as those administered to the
broad public. Political pressures for rapid approval of vaccines can
result in distribution of preparations of unstable quality [34]. A
winner of “the race for a vaccine against SARS-CoV-2” [35] may
end up in a mass vaccination of citizens with suboptimal vaccines.
There have been few reports from Russia about blood clotting-
related, cardiovascular and other adverse events after injections
of Gam-COVID-Vac and other vaccines [8,9,36]. The number of
unreported/undetected cases is unknown. It remains unclear,
which agency is responsible for the registration of adverse events
after COVID-19 vaccinations [37]. The documentation reliability
of side effects remains questionable, as it has been the case with
some other medical statistics [8, 9, 10, 11]. This letter discusses
predominantly adenovirus vector and mRNA vaccines. Sizable
numbers of reports on side effects of the most renowned vaccines
do not imply an association with higher risks but indicate that
they are better studied and more objectively characterized than
those coming from less open societies with traditions of scientific
misconduct [11,38]. Theoretically, all the above considerations
may pertain to some extent different vaccine types: inactivated,
recombinant protein, DNA and others. There are perspectives to
eliminate some side effects by development of synthetic mono-
antigenic vaccines [35].

In conclusion, effects of SP, observed in COVID-19 patients,
can to some extent appear also after administration of vaccines
containing SP or inducing its synthesis by the host. In addition,
adverse events after vaccinations may be caused by adenoviral
vectors, other components and contaminants in vaccines,
which may depend on the manufacturing quality. Blood clotting
disorders are of particular importance [39]. A promising research
direction would be experiments in animal models [40] and human
volunteers using various vaccines, comparing with controls the
levels of blood clotting (e.g. D-dimer) and other relevant markers.
It would be interesting to carry out a survey among individuals who
first experienced COVID-19 infection and later the vaccination,
with the question, when the symptoms were more severe. In the
author’s case (65 years old; the infection diagnosed in May 2020,
Gam-COVID-Vac vaccination in November 2021), the symptoms
were clearly more pronounced after the vaccination, the leading
manifestation being headache. Other similar cases are known.
However, results of such survey will be probably biased because
some people would write in the questionnaire what they perceive
as officially or unofficially prescribed [41]. Apparently, some

scientific writers conform to the same principle: the rarity of
reports ontheside effects of COVID-19 vaccinations may be caused
by local policies discouraging such reporting [42]. In conclusion,
healthcare providers should be vigilant for cardiovascular and
other side events after COVID-19 vaccinations; further research
especially of long-term risks is needed [43].

Abbreviations:
SP: spike protein;
ACE2: angiotensin converting enzyme 2;
PF4: platelet factor-4; Cl: confidence interval;
mRNA: messenger ribonucleic acid.
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