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Abstract 
This paper addresses the question of prevalence of COVID vaccine-associated myocarditis, as well as known mechanisms 
of spike protein-induced myocarditis, considering the epidemiological consequences of mass vaccination with spike 
protein-generating COVID vaccines, such as are being deployed throughout the world at present.  The cardiac impacts of 
spike protein distribution have risen to particular concern, due to the recent extraordinary increase in new cases of 
myocarditis and pericarditis, including among populations that typically have vanishingly rare incidence of this disease, 
especially young men, with particularly anomalous occurrence in young male athletes.  
 
Introduction 
 
The US Centers for Disease Control and Prevention (CDC) finds increased reported cases of myocarditis and pericarditis 
following mRNA COVID-19 vaccination, most notably in adolescents and young adults, [1] including in the absence of 
COVID-19 infection. [2]  Myocarditis was only rarely found post-vaccination prior to the COVID mRNA vaccines, and then 
mostly associated with the smallpox vaccine. [3]  Typically and historically, myocarditis patients are older with high 
prevalence of diabetes, hypertension, atrial fibrillation, coronary artery disease and heart failure. [4]  Myocarditis is an 
extremely concerning condition.  
 At five years post-diagnosis, myocardial injury, which is a clinically indistinguishable condition from myocarditis, and 
often discussed interchangeably and synonymously, is correlated with a 72.4% mortality rate, and is therefore 
correlated with higher mortality than even Type 1 myocardial infarction (rupture of coronary artery plaque with 
thrombus) or Type 2 myocardial infarction (vasospasm generally), which have 36.7% and 62.5% five-year mortality rates 
respectively. [5]  So myocarditis is likely even more concerning than myocardial infarction.  This may be due to the 
generalized cytotoxic injury, due to external cause, throughout the heart in the myocarditis event, compared to the 
localized watershed damage affecting a portion of the heart, which is associated with myocardial infarction.  
 
Heart function is mostly regulated by cardiomyocytes and vascular endothelial cells.  Cardiomyocytes have no potential 
for self-renewal, as they are terminally differentiated cells.  When they die, they necrose and are replaced by 
proliferating fibroblasts, which form fibrotic tissue.  This tissue reduces systolic function, and is associated with a poor 
prognosis. [6] 
 
Due to the generally much higher activity level of a young athlete than of the historical prototype myocarditis patient, 
are we simply noticing greater contrast in activity level before and after the COVID vaccines in the former, and missing 
this contrast, and hence the myocarditis diagnosis, in more sedentary individuals?  This paper will examine the possible 
mechanisms of the mRNA COVID vaccine association with myocarditis, in order to assess how common this association 
might be. 
 
When asked in June 2021 about the risk of myocarditis following the COVID vaccines, Dr. Roger Hodkinson, pathologist, 
replied: 
 
â€œMyocarditis is never mild, particularly in young healthy males.  Itâ€™s an inflammation of the heart muscle, the 
pump of the body.   And we donâ€™t know what percent of the heart muscle cells would have died in any one attack 
of myocarditis.  The big thing about heart muscle, heart muscle fibers, is that they do not regenerate, . . . so youâ€™re 
stuck with an unknown percentage of your heart muscle cells having died.   
We canâ€™t estimate the number, and therefore the long-term results are utterly unpredictable.  We do know .  .  . 
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that myocarditis can present decades later, with premature onset of heart failure that would otherwise not have been 
expected.  So itâ€™s a terrible worry for these people to know whatâ€™s going to happen to them in the future. . . . 

Itâ€™s not trivial.â€�  
 
In diagnosing myocarditis, cardiac magnetic resonance studies (CMR) have shown specific sites of inflammation or 
fibrosis, and help to evaluate functional impairment of heart muscle.  Myocardial edema and late gadolinium 
enhancement are seen on CMR in cases of myocarditis.  In all cases reporting chest pain post-COVID vaccine in one study 
these abnormal findings were present on CMR in each subject.  Past or current COVID-19 disease had been excluded in 
all subjects. [7]  However, the more widely accepted criterion of myocardial injury is a threshold of serum troponin levels 
at or above 99th percentile of upper reference range. [8]  Elevated troponin is considered to be both sensitive and 
specific for myocardial damage.  Troponin is a protein normally confined to the cytosol of cardiomyocytes, as well as 
other muscle cells, and is not normally found in the blood; however, it is released in the circulation when heart muscles 
become damaged. 
At the time of this writing, in the current post-peak-COVID era, it has been 15 months since peak COVID mortality in the 
US and the world, which occurred in mid-April 2020, as shown by CDC data. [9]  Now, a year later, COVID vaccines have 
been aggressively introduced in most countries, and Our World In Data, which is funded by the Bill and Melinda Gates 
Foundation, estimates that 2.5 billion people or one quarter of the earthâ€™s population, have already taken one of the 
new COVID vaccines, although they have only been available for about six months. [10]  As morbidity and mortality from 
SARS-CoV-2 and COVID-19 and its variants have diminished, and the worldâ€™s death rate per 1000 people is still at a 
relative low in 2020 and 2021 compared to the last seven decades, without evidence of any recent pandemic by 
mortality data, [11] we now can turn our attention to the health effects of the new COVID vaccines.  None of the new 
vaccines attempts to introduce the entire coronavirus into the body, but rather a spike protein generating 
mechanism.  Therefore, letâ€™s focus on only the spike proteinâ€™s effects on the myocardium and its cells. 
 
Mechanisms 
Recent introduction of mRNA vaccines that program human cellsâ€™ genetic mechanisms to generate spike proteins 
have led to an increased interface generally between spike proteins and bodily tissues.  These recently increased venues 
of interaction have apparently exceeded, both in human populations and in human tissues, the levels that mRNA vaccine 
developers had expected.  For unknown reasons, mRNA vaccine researchers had expected spike proteins to remain 
entirely in the deltoid muscle at the vaccination site of the vaccinated person, as reported in the media, [12] and it was 
apparently imagined that these spike proteins could somehow evade release into the general circulation.  However, it 
has recently been determined that the delivery of spike proteins and / or their generating mechanisms, as with all 
known injected substances, do indeed diffuse and travel in an organism, away from the site of injection, in accordance 
with well-established principles of circulation, throughout the body, including to internal organs.  Organs that have been 
affected by this body-wide distribution have included the heart, brain, spleen and liver, with especially high 
concentrations found in the ovaries and the plasma. [13] 
The spike protein is the part of coronaviruses in general, and SARS-CoV-2 in particular, that attaches to and interacts 
with human cell membranes.  I examine the role of the SARS-CoV-2 spike protein on the myocardium, and mechanisms 
by which the cardiomyocytes and vascular endothelial cells, which predominate there, may be threatened by such 
exposure.  It is possible that other elements of the SARS-CoV-2 virus, besides spike proteins, have deleterious effects on 
cells, including risk for myocarditis. [14]  It has been observed also that mRNA interventions are fragile and 
unpredictable in their effect, [15] and have been seen to damage mitochondria by a number of known mechanisms. 
[16]  Of patients hospitalized for COVID-19, myocarditis-pattern injury was observed in 4.5% [17]  to 27% of cases. 
[18]  Moreover, in the event of SARS-CoV-2 infection, it was found that the associated cytotoxic and pro-apoptotic 
effects were sufficient to abolish cardiomyocyte beating (contraction-relaxation cycles). [19]   However, direct virus 
replication was not found on examination of the myocardium, [20] [21]  and SARS-CoV-2 RNA was not found in the 
cardiomyocytes. [22]   Therefore, it is worthwhile to examine if post-vaccine myocarditis is likely to be caused by spike 
proteins generated by the vaccines, and to result from either the cytokine storm or from the endothelial damage caused 
by spike proteins.  Considering a wider set of possible causes, we know that fulminant SARS-CoV-2 infection is 
characterized by hypoxia, systemic inflammation, thrombosis and / or cardiomyopathy, as well as myocarditis.  
 All of these have been observed in vitro in the presence of spike proteins, and all of these can result in higher levels of 
measured troponin, which in turn establishes diagnosis of myocarditis, or at least clinical awareness of signs of 
myocarditis. [23] 
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At this time, there is not any other part of the SARS-CoV-2 virus that is known to attach to human cells.  The binding of 
the spike protein to cell membranes initiates a cascade of events that result in fusion of the viral and cellular 
membranes and entry of the virus into the human cytoplasm. [24]  Most of this activity in most human cells seems to 
involve one or both of the S1 subunits of the spike protein, but for human brain endothelial cells, it seems the S2 subunit 
of the spike protein is involved. [25]  Human host cell proteases participate in this fusion and entry. [26] 
 
The spike proteins that are generated by the mRNA COVID vaccines are said to be identical to those attached to SARS-
CoV-2. [27]  The spike protein in SARS-CoV-2 is a trimeric, or three-part protein, composed of two functional S1 subunits, 
as well as a structural S2 subunit.  Each of those three units are, incidentally, bound and inactivated by the drug 
ivermectin. [28]  In the absence of ivermectin or hydroxychloroquine, the two drugs most thoroughly studied and most 
widely used in early and late cases of COVID-19, [29] the spike protein remains in a conformation that enables it to 
attach to the ACE2 receptor on human cells, and to enter by that portal.  Conversely, either of those drugs are able to 
change the conformation of the spike protein in such a way that prevents entry to the human cell. [30]  ACE2 receptors 
are found in cells throughout the human body, and have been shown to have varying effects on different organs.  ACE2 
receptors have been found to be highly concentrated in cardiac pericytes, [31] even more so than in the lungs. [32]  But 
the presence of ACE2 has been observed to have a seemingly paradoxical protective effect in the cardiovascular system, 
such as preserving ATP production. [33]  Spike proteins have been found to down-regulate ACE2. [34]  Human 
cardiomyocytes have been observed to express the ACE2 receptor, and that is the main portal by which the spike 
protein of SARS-CoV-2 is observed to attach.  In addition to the ACE2 receptor, the CD-147 receptor is also used by the 
spike protein to enter host cells. [35] 
 
Spike protein was found to enter cardiomyocytes in vitro, and cytotoxicity was detected at 24 hours post exposure, and 

â€œprofound cytopathogenic effectsâ€� were visible at 96 hours in cardiomyocytes. [36] 
The spike protein alone of SARS-CoV-2 has been found to have damaging effects on endothelial function. [37]  In fact, 
the spike protein alone was found to produce pro-apoptotic factors that were determined by researchers to be 
responsible for endothelial cell death. [38]  Endothelial cells that were treated with the spike protein showed 
mitochondrial fragmentation and dysmorphic changes, as well as reduced mitochondrial respiration with redox stress, 
but increased glycolysis, and it was shown that the S protein alone damaged endothelial cells by this mechanism. 
[39]  Interestingly, in those in vitro studies, cell function was found to be restored by adding N-acetyl-L-cysteine, which is 
a reactive oxygen species inhibitor. 
The spike protein has been found, without other viral elements, to stimulate cell signaling in human cardiac pericytes 
that has been associated with cardiac cell dysfunction.  Some of this dysfunction includes findings of increased amounts 
of the following pro-inflammatory cytokines (those involved in cytokine storms) in cardiac pericytes on in vitro exposure 
to S protein:  MCP1, IL-6, IL-1B and TNF-alpha. [40]  TNF-alpha is specifically associated with heart failure and 
myocarditis. [41] 
 
Caspase-3 is associated with apoptosis.  When coronary artery endothelial cells were exposed to spike protein, they 
were found to have increased Caspase 3/7 activity, which was correlated with pro-apoptotic effect.  Some of the above 
activity was through the ACE-2 receptor, but more data showed involvement of the CD-147 receptor on those cells, [42] 
and we have seen above that both pathways are used by spike proteins for cell entry.  The cell death experienced in 
myocarditis seems likely to be at least partly due to this activity. 
 
Electrocardiogram (EKG) abnormalities have also been found following COVID vaccine administration.  This includes 
diffuse ST elevation and an inverted T-wave in lead III, as well as sinus tachycardia. [43] 
A summary of expected effects after COVID vaccination is in Figure 1. 
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Figure 1:  Summary of cardiovascular events following COVID vaccination 
 
Discussion 
 
The pathways discussed herein are inevitable routes of spike protein transit in the body and in the cells.  ACE2 receptors 
are abundant in every known cell type.  When spike proteins have been introduced to the body, either through the 
SARS-CoV-2 virus or by means of the mRNA COVID vaccines, is there any realistic way possible to block their interaction 
with ACE2 receptors in any individual?  In the case of acute infection with SARS-CoV-2, infected individuals have a self-
limiting encounter with spike proteins, which may be thwarted by some of the therapeutics mentioned 
above.  However, in the case of the mRNA-vaccinated, no endpoint of spike protein production is yet known.  Nor is it 
yet known if it is safe to use any of the spike protein blocking therapeutics in vaccinated individuals. 
 
In the absence of extraordinary and deliberate measures to block ACE2 receptors and CD147 receptors and/or Caspase 
3/7 activity, is it then possible to expect that cardiac pericytes and endothelial cells could escape the pro-inflammatory 
and pro-apoptotic effects of the spike protein, especially considering that proteinâ€™s perpetual regeneration in 
vaccinated people?  Could a therapeutic be invented for vaccinated people to protect their cardiomyocytes and 
pericytes from spike protein damage, and to be dosed frequently enough to combat the bodyâ€™s ongoing spike protein 
production?   
 
If such an expectation is not realistic, then mRNA vaccines that prepare human cells to generate an unknown supply of 
spike proteins for an unknown amount of time are to be treated with extreme caution and avoidance until better 
understood.  It is also necessary to defer further vaccination until there are known methods of both discharge of such 
proteins and the mechanism to turn off or attenuate mRNA-induced spike proteins, and/or to safely thwart the 
destructive effects of spike proteins in host cells.  
 
We must also urgently learn the answer to the following question:  Is the human recipient of a spike protein-generating 
mRNA vaccine reasonably expected to continue to generate spike proteins for an indefinite amount of time?  Or even 
permanently?   
 
We need to know this, because the spike protein has been shown to have deleterious effects, and because myocarditis, 
which seems to be one of those effects, is now being observed in some vaccinated individuals, the mechanisms of which 
are discussed in this paper.   
 
There is observed precedent for mRNA medical treatments to have lasting effect on DNA, [44] which impacts future as 
well as present generations.  Questions involving such serious potential consequences for human health must be 
answered, and standards of safety and informed consent must be met, before an ambitious and experimental procedure 
on the massive scale we are witnessing is deployed on populations.   
 
As a result, vaccines of this type must be avoided until these questions are thoroughly resolved, in order to prevent 
further harm to human health. 
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