
118 Journal of American Physicians and Surgeons  Volume 29  Number 4  Winter 2024

Introduction

Independent scientists and medical doctors jointly with the 
Public Health and Medical Professionals for Transparency filed a 
Freedom of Information Act (FOIA) request for data and reports 
reviewed by the U.S. Food and Drug Administration (FDA) to 
license Pfizer/BioNTech’s COVID-19 modified mRNA (modRNA) 
vaccine (BNT162b2). This resulted in a court order to release a 
trove of documents that Pfizer/BioNTech submitted to the FDA 
for regulatory approval to be released in 8 months rather than 75 
years.1,2 Pfizer/BioNTech’s regulatory submission must be reviewed 
independently to determine whether the COVID-19 modRNA 
vaccines were established as safe and effective products, as the 
public is led to believe by mainstream media and governmental 
authorities. This commentary provides a brief overview of the 
safety and efficacy of the Pfizer/BioNTech COVID-19 modRNA 
vaccines.

Regulatory Guidelines for RNA Therapeutics

The recent rise of mRNA therapeutics has resulted in a 
breakdown of the regulatory framework, where even definitions 
are vague. For example, the COVID-19 modRNA vaccines are not 
classified as gene therapy products, whereas an mRNA vaccine 
against a non-infectious disease such as cancer is not classified as a 
mRNA vaccine, but as a gene therapy product.3 Therefore, nucleic 
acid vaccines against infectious diseases were specifically excluded 
from regulatory guidelines for gene therapy products.4  This has 
caused the WHO 2005 guidelines to be used for the nonclinical 
assessment of the COVID-19 modRNA vaccines.5 It is a regulatory 
requirement for manufacturers of a gene therapy product to 
determine the structure, concentration, and biodistribution of 
the protein that has been coded for produced in-vivo.6 However, 
that was not the case for Pfizer/BioNTech’s BNT162b2, as it was 
misclassified as a traditional vaccine.

How much spike protein antigen is being produced by the 
BNT162b2? Does the amount vary between individuals? What 
is the full mechanism of how these modRNA vaccines work 
within the human body? Both the immunization process and the 
pathogenesis of vaccine injury syndromes must be delineated. The 
spike protein is toxic and can have serious immune consequences.7  

However, the modRNA and spike protein pharmacokinetics and 
pharmacodynamics need to be fully understood to analyze off-
target effects. For example, in the case of BNT162b2, the spike 
protein is produced in human cells transfected by the modRNA 
encapsulated in lipid nanoparticles (LNPs). The modRNA then 
instructs the ribosomes how to create the spike protein. This 
spike protein then subsequently binds to the cell membrane, 
and is released into the bloodstream.8 Pfizer/BioNTech BNT162b2 
was misclassified as a traditional vaccine, and therefore these 
assessments were never performed or submitted as part of the 
regulatory submission.

To determine what should have been the regulatory 
requirements for safety and efficacy for these modRNA vaccines, 
we need to understand the fundamental differences between 
the traditional vaccines, i.e. the inactivated and/or attenuated 
vaccines that have been used for more than 100 years, and the 

new COVID-19 modRNA vaccines using gene transfer technology 
that have received emergency use, and subsequent authorization 
by the FDA and other national regulatory agencies.

Pfizer/BioNTech's COVID-19 Vaccine

Traditional vaccines contain a target antigen at known 
concentrations from the pathogen (which can be live attenuated, 
inactivated, or a subunit of the pathogen) in conjunction with an 
adjuvant. Together the antigen and adjuvant produce an immune 
response. This is not the case with the COVID-19 modRNA (e.g. 
Pfizer/BioNTech and Moderna), and the adenovirus vector (e.g. 
Astra Zeneca) vaccines. These newer “vaccines” are similar to a 
“prodrug” as they use the body’s own cells to produce the viral 
spike protein in vivo at levels that vary greatly.9 

Prodrugs have no intrinsic activity to elicit a pharmacological 
response (in this case formation of antibodies) on their own, but 
give instructions to the ribosomes on how to produce the “active 
drug” (i.e., spike protein). Pfizer/BioNTech’s modRNA vaccines 
have a pronounced pharmacological phase that is then followed 
by an immunological phase to produce the immune response. 
This difference has been ignored when assessing the safety and 
pharmacokinetics of Pfizer/BioNTech’s BNT162b2 COVID-19 
modRNA vaccine and its components. Injected individuals may 
produce variable amounts of spike protein for variable durations of 
time based on their genetics, age, hormonal and nutritional state, 
athletic condition, and batch of vaccine they receive.10 Studies to 
investigate these factors were never performed in the preclinical 
and clinical phases of development. Therefore, BNT162b2 is not 
like any other vaccine that has ever been used successfully. The 
innate immune response is initially targeted against the spike 
protein, which is bound to the vaccinee’s own cells rather than 
to the invading pathogen. The fundamental differences are 
summarized in Table 1.
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Dangerous Genetic Mechanism of Action 
Released before Sufficient Preclinical Testing
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Table 1. Fundamental Differences Between Traditional and 
modRNA Vaccines

*Lipid nanoparticles have intrinsic adjuvant properties, as do impurities such 
as endotoxin or dsRNA

The characterization and structure of the resultant spike protein 
or its trimerized state in the prefusion conformation was never 
determined in any of Pfizer/BioNTech’s studies. The distribution 
of the encoded spike protein, the protein sequence itself, and the 
safety of BNT162b2 was based purely upon assumptions from 
traditional vaccine regulatory reviews.
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A Review of Pfizer/BioNTech COVID-19 modRNA Vaccine 
Submission Data

Nonclinical Safety / Toxicology Studies
By not performing pharmacokinetic and pharmacodynamic 

studies of the encoded spike protein produced from the modRNA, 
which was already known to be toxic via natural SARS-CoV-2 
infection,11,12 the regulatory submission is incomplete. Pfizer/
BioNTech’s BNT162b2 Module 2.4. Nonclinical Overview,8, p 17 states: 

Pharmacokinetic studies have not been conducted with 
BNT162b2 and are generally not considered necessary 
to support the development and licensure of vaccine 
products for infectious diseases (WHO, 2005; WHO, 
2014).5,13 
Thus, the nonclinical safety studies were designed to provide 

data that was insufficient for such a new type of “vaccine.” 
The World Health Organisation (WHO) guidance documents 
were only applicable to traditional vaccines, and as a result the 
pharmacological, pharmacodynamic characteristics, and safety 
risks unique to nucleic acid medicinal products were not assessed.4  
In brief, the WHO’s regulatory body guidelines allowance for DNA 
in the vaccines is 10 ng/dose.14 These guidelines are for naked 
DNA fragments that are smaller than 200 bp and not for DNA 
being transfected inside LNPs. The guidelines also do not account 
for multiple dosing of the same vaccine or platform, the risk of 
regulatory sequences, integration of small DNA fragments (7 bp to 
200 bp), or nuclear entry/integration.

The mRNA in the vaccine is extensively modified to improve 
its stability and efficiency at producing spike protein,15 as well as 
making the modRNA “immunologically silent.”16 The modRNA used 
in the LNPs is not naturally occurring mRNA but bioengineered 
modRNA in which all the uridines have been replaced with 
synthetic N1-methylpseudouridine.17 In addition, the mRNA is also 
codon optimized and contains human sequences in the 5-UTR and 
3-UTR as well as a bioengineered segmented poly(A) tail. 

 The problem with modifying mRNA by replacing all the 
uridines with N1-methylpseudouridine is that it produces a 
“slippery sequence” (UUUs or ΨΨΨs) that causes problems 
for the tRNA binding to the modRNA during translation from 
RNA to amino acid production in the ribosome. This slippery 
sequence causes the ribosomes to “skip” during translation (i.e., 
ribosomal frameshifting) and produces a wide range of aberrant 
and degenerate spike proteins. This is a safety concern as the 
production of various-sized spike protein can cause variable, 
underperforming, and/or altered immune responses as well as the 
potential for prion-like illness, especially if the spike proteins are 
not attached to a cell membrane.18 The “error prone” code is also a 
safety concern with a significant potential to be harmful leading to 
autoimmune responses and other unknown toxicological effects.19 

The Pfizer/BioNTech toxicology studies are listed in Table 2.

the standard procedure for toxicology studies is to use two 
species (one rodent and one non-rodent species); in this case the 
second species would have been Macaques primates. Secondly, 
although not as obvious, the selection of the species used for 
these studies does not correlate with human physiology. Rats in 
the wild are associated with at least 55 different pathogens that 
can pass onto humans; SARS-CoV-2 is not one of them. Therefore, 
like mice to which they are closely related genetically, their ACE2 
receptor does not bind to the SARS-CoV-2 spike protein.20 While 
rats would be expected to produce neutralizing antibodies against 
the encoded spike protein, any potential toxicity effects noted 
would likely be due primarily to the LNPs only, not to unbound 
spike protein. Specifically, they would not be expected to exhibit 
adverse effects associated with the spike protein, as it does not 
bind to its ACE2 target. The most relevant rodent species would 
have been the Chinese golden hamster.21,22 Studies following 
the 2003-2004 SARS-CoV-1 outbreak determined that the viral 
spike protein binding to the ACE2 receptor is toxic to humans.11,12  
However, as studies performed on the SARS-CoV-2 spike protein 
used the incorrect animal model, toxicity due to the spike proteins 
off-target effects could not be determined.

Biodistribution Studies
Pfizer/BioNTech’s BNT162b2 Module 2.5 Clinical Overview, 

section 2.5.2.2, Biopharmaceutical Studies,23, p 27 states: 
Bioavailability and bioequivalence assessments are 
not relevant to vaccine antigenicity and have not been 
measured. The major pharmacodynamic effect of a 
vaccine, unlike a drug, is to elicit an immune response to 
the antigens included in the vaccine. Vaccine induced 
activation of antigen presenting cells takes place at the 
site of injection (i.e., muscle) which is rapidly followed by 
antigen-presenting cell migration via lymphatic vessels 
towards the draining lymph node where vaccine antigens 
activate specific B and T cells. There is no specific vaccine 
antigen blood level required to elicit the immune response.
Since the antigen (encoded spike protein) is not included 

in the modRNA vaccine, the statements made in this clinical 
overview are misleading. Pfizer/BioNTech had no idea how much 
of the spike protein is generated in vivo, or where it subsequently 
distributes within the human body. Moreover, Pfizer/BioNTech 
assumed that the modRNA vaccine resides at the injection site, 
concluding there is no need to measure the spike protein in the 
blood. This conclusion is incorrect based upon Pfizer/BioNTech’s 
own biodistribution study data that appeared following the FDA 
emergency use authorization, in which it was demonstrated that 
LNPs were distributed to a variety of tissues likely mediated via 
LNPs entering the blood stream.8, p 17 

Although no traditional pharmacokinetic or biodistribution 
studies were performed with BNT162b2 specifically, or the final 
modRNA/LNP formulation used clinically, Pfizer/BioNTech did 
conduct a nonclinical study in which biodistribution was assessed 
using luciferase as a surrogate marker protein, since it was assumed 
that changing the coding sequence of the mRNA was unlikely to 
affect its biodistribution or physicochemical properties. However, 
differences between the luciferase reporter RNA and BNT162b2 
nucleosides (i.e., modRNA) could potentially affect stability or 
persistence of the measured signal since spike protein has a longer 
half-life than luciferase.24 Furthermore, no duration was specified for 
biodistribution studies for vaccines.5 Using RNA encoding luciferase 
formulated like the BNT162b2 “pro-vaccine,” with an identical 
lipid composition, the Pfizer/BioNTech’s BNT162b2 Module 2.4. 
Nonclinical Overview, Section 2.4.3.4., Distribution,8, p 17 states:

In an in-vivo study (R-20-0072; Tabulated Summary 
2.6.5.5A), biodistribution was assessed using luciferase as 

Table 2. Toxicology Studies Extracted from Pfizer/BioNTech’s 
BNT162b2 Module 2.4. Nonclinical Overview.8, p 9 

Pfizer/BioNTech’s toxicology studies were performed using 
Wistar Han™ rats. This approach is unusual for two reasons. First, 
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a surrogate marker protein, with RNA encoding luciferase 
formulated like BNT162b2, with the identical lipid 
composition. The LNP-formulated luciferase-encoding 
modRNA was administered to BALB/c mice by IM injection 
of 1μg each in the right and left hind leg (for a total of 2μg). 
Using in vivo bioluminescence after injection of luciferin 
substrate, luciferase protein expression was detected at 
different timepoints at the site of injection and to a lesser 
extent, and more transiently, in the liver (Figure 2.4.3-2). 
Distribution to the liver is likely mediated by LNPs entering 
the blood stream. The luciferase expression at the injection 
sites dropped to background levels after 9 days….

The biodistribution of the antigen encoded by the RNA 
component of BNT162b2 is expected to be dependent on 
the LNP distribution and the results presented should be 
representative for the vaccine RNA platform, as the LNP-
formulated luciferase-encoding modRNA had the same 
lipid composition.
Note that in the nonclinical overview it is stated that: “Distribution 

to the liver is likely mediated by LNPs entering the blood stream.” 
Therefore, both Pfizer/BioNTech and the FDA knew in advance that 
it was incorrect to assume that in vivo generation of spike protein 
would be restricted to the deltoid muscle. This was confirmed in a 
subsequent tissue distribution study in Wistar Han™ rats using an 
LNP-formulated luciferase-encoding modRNA with the exact same 
lipid composition as BNT162b2 (Study 185350; Tabulated Summary 
2.6.5.5B).25,26 The cholesterol in the LNP was radiolabelled and the 
signal measured by Quantitative Whole-Body Autoradiography 
(QWBA), considered the industry standard for RNA therapeutics.3 

Based upon the biodistribution results above, it can be concluded 
that if BNT162b2 instead of the surrogate were to be administered, 
in vivo production of spike protein would also likely occur in the 
liver, adrenal glands, spleen, ovaries, and elsewhere. Although 
the distribution of the spike protein itself was not examined, it is 
expected to be extensive since the spike protein has easy access 
to the blood stream. LNPs have selectivity for certain tissue types 
and transportation into the cell, which necessitates measuring the 
actions of the LNPs, the modRNA, and the spike protein separately. 
Therefore, biodistribution studies should measure the distribution 
of each of these components separately and simultaneously since 
there is not always a correlation between where the LNPs are found 
in the body and where and how much spike protein is produced.3 
These studies were not done.

Since the LNPs have adjuvant-like activities,27 a thorough safety 
and immunological assessment and a potentially longer follow-up 
for adverse events was indicated compared to what was required 
under the WHO 2005 vaccine guidelines. Furthermore, only about 
1–2% of the LNPs result in successful transfection leading to spike 
protein production, and the disposition of the remaining LNPs is not 
fully known.28 Because the rate-limiting step for protein production 
is release from endosomes after transfection, toxicity from stored 
LNPs in endosomes has been proposed.29 No assessments of these 
risks from LNPs have been performed.

Other Toxicology Studies
Pfizer/BioNTech’s Nonclinical Overview document, section 

2.4.4.4., Genotoxicity,8, p 29 states:
No genotoxicity studies are planned for BNT162b2 as the 
components of the vaccine construct are lipids and RNA 
and are not expected to have genotoxic potential.
And again, in section 2.4.4.5. Carcinogenicity, the document 

states: 
Carcinogenicity studies with BNT162b2 have not been 
conducted as the components of the vaccine construct are 
lipids and RNA and are not expected to have carcinogenic or 

tumorigenic potential. Carcinogenicity testing is generally 
not considered necessary to support the development and 
licensure of vaccine products for infectious diseases.
Although BNT162b2 might not expected to have genotoxic or 

carcinogenic potential, the encoded spike protein that is produced 
does.30 Therefore, these studies should have been performed. They 
were not. Also, Section 2.4.4.6. Reproductive and Developmental 
Toxicity shows that these studies were performed using Wistar 
Han™ rats, a rodent species that is totally inappropriate for 
toxicology studies. A more relevant species should have been 
chosen for the toxicity studies on the developing pups. In addition, 
the distribution of the spike protein in the tissues of both the 
mother and pups would have provided much needed information 
as to whether BNT162b2 is suitable to administer to pregnant 
women and mothers who are breast feeding. Furthermore, male 
rats were not studied, and data on male fertility is unknown. 
Moreover, it has recently been documented that the modRNA may 
predispose otherwise healthy individuals to cancer.31 

Clinical Studies
Pfizer/BioNTech’s BNT162b2 Module 2.5, Clinical Overview 

section 2.5.3, Overview of Clinical Pharmacology,23, p 27 states: 
“Pharmacokinetic studies are not usually required for vaccines. 
Measurement of the plasma concentration of the vaccine over 
time is not feasible.”

Since BNT162b2 is not a traditional vaccine, the pharmacokinet-
ics of the encoded spike protein (i.e., the viral antigen) should have 
been determined as part of an ascending dose Phase I clinical trials. 
This was never studied. A full pharmacokinetic profile would show 
the variability in levels of spike protein produced between individu-
als. Unfortunately, the variability remains unknown. Furthermore, 
adverse effects could have been collated with the spike protein con-
centrations in the blood. In a meeting on June 15, 2022, Dr. Portnoy, 
a member of the FDA’s Vaccines and Related Biologics Advisory Com-
mittee (VRBAC) asked Dr. W. Gruber from Pfizer what cells produce 
spike protein, how much do they produce, and for how long? Dr. Gru-
ber dismissed this question as academic.32 Understanding these ba-
sic questions is essential to understanding modRNA vaccine safety. 
To date these questions have yet to be answered. In fact, a study by 
Stanford researchers demonstrated persistence of both the modRNA 
and the spike protein for up to 60 days.33 

Safety Profile 
Pfizer/BioNTech’s Module Section 5.3.6 Cumulative Analysis of 

Post-authorization Adverse Event Reports,34 Table 1 on page 7 of 
their report (included here as Table 3 below), shows 1,223 deaths 

Table 3. General Overview: Selected Characteristics of All 
Cases Received During the Reporting Interval

Extracted from: https://phmpt.org/wp-content/uploads/2022/04/reissue_ 
5.3.6-postmarketing-experience.pdf
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over a 3-month period (Dec 1, 2020, to Feb 28, 2021). Such a high 
mortality rate following medical intervention would have resulted 
in having any other medicinal product taken off the market 
immediately. Therefore, the question must be asked: Why were the 
modRNA vaccines allowed to remain in use?

The case outcomes of 9,400 people are classified as “unknown.” 
How many of them died? Also, from Table 3 there were 6,876 
people whose age could not be determined. Of the 11,361 that had 
not recovered at the time of this initial report, how many of them 
subsequently died? Was this simply poor documentation or is there 
another explanation? Either way, such flaws in documentation of 
a regulated study should have been further investigated and the 
findings documented.

Implications of Approving Pfizer/BioNTech’s COVID-19 
modRNA Vaccine Based on Flawed and Incomplete Data

Safety
The VAERS (Vaccine Adverse Event Reporting System) is a 

database maintained by the FDA/CDC of reports of injury post 
vaccination designed for signal detection of a potential safety 
problem with a vaccine. OpenVAERS is a publicly available overlay 
that allows browsing and searching of VAERS reports without the 
need to compose an advanced search.35 It is quite laborious and 

time-consuming to submit a report to VAERS, but a report can be 
submitted by either a medical professional or a member of the 
public with detailed information about the injury. Physicians and 
other medical professionals usually submit reports when they 
have suspected the vaccine has caused the adverse event. Filing a 
false claim risks hefty federal fines or imprisonment. The reporting 
system itself is transparent and highly detailed, and as a result, 
many professionals do not file reports, even for serious adverse 
events, because of the time required, the fact that reporting may be 
discouraged, or other systemic factors.36 This lack of reporting has 
resulted in VAERS underestimating the actual numbers of adverse 
events,37 as is typical for passive pharmacovigilance systems.38  
Since the rollout of the COVID-19 modRNA vaccines, there has 
been a huge jump in the number of serious adverse events, 
including deaths (Figure 1). There is a stark contrast between the 
response to rotavirus vaccine (Rotashield®), in which 15 cases of 
intussusception led to the rapid removal of this vaccine from the 
market,39  and that to Pfizer/BioNTech BNT162b2. Due to the huge 
increase in serious adverse events and death, one must ask: What 
does it take before corrective action is taken?

To answer that question, if this level of injury had occurred in 
the aviation industry, every aircraft of that make and model would 
be grounded until the fault was located and fixed.40  However, 
for the BNT162b2 vaccines no such action was taken. Apart from 

Figure 1. Red Box Summaries from the VAERS database, showing reported COVID-19 vaccine adverse events up to Feb 23, 2024 
(U.S./domestic only), from openVAERS.com
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Florida Health,41 the COVID-19 modRNA vaccines continue to be 
aggressively promoted by government officials to the population 
as being “safe and effective” despite “the science” showing the 
complete opposite.

By February 2021, both Pfizer/BioNTech and the FDA were 
already aware that the product carried significant hazards. Vaccine-
related adverse effects were being documented in VAERS. However, 
COVID-19 modRNA vaccines are still touted as highly effective by 
government authorities, who are promoting vaccination with the 
latest booster shots for as many people as possible. Meanwhile, 
these authorities accept a higher death toll than would otherwise 
be tolerated by another vaccine or medication. This death rate is 
accepted as “collateral damage” for the greater good. However, is 
the assumption that the COVID-19 modRNA vaccines are highly 
effective even accurate? There are two points to consider.

1.	 Is there definitive proof that the COVID-19 modRNA 
vaccines stopped the spread of infection and saved lives, 
i.e., do the potential benefits outweigh the known risks?

2.	 Were there alternative medications that are safe and 
effective, and readily available for the treatment of patients 
infected with COVID-19?

Effectiveness
The initial trials were all stopped early and severely flawed by 

offering the control group the vaccine after only a few months.42  
The unblinding of placebo patients to receive the vaccine was criti-
cized by researchers due to the loss of future reliable data, espe-
cially in the elderly. This unblinding “will set a de facto standard for 
all vaccine trials to come.”43 Therefore, in the absence of properly 
powered randomized clinical trials, it is impossible to definitively 
demonstrate that the COVID-19 modRNA vaccines are effective in 
reducing the binary endpoint of mild COVID-19 illness. There has 
been no prospective double-blind randomized placebo-controlled 
trial of COVID-19 vaccination that demonstrated reductions in hos-
pitalization and death. Likewise, no valid non-randomized study 
controlling for early multidrug therapy, natural immunity, and pro-
gressively milder strains of SARS-CoV-2 demonstrated that vaccina-
tion was associated with reductions in hard endpoints. Additionally, 
how can the effectiveness be demonstrated, since it is now known 
that these vaccines do not prevent transmission or occurrence of 
the disease?44 Finally, the available studies showed that any theo-
retical protective effect of vaccination lasted less than six months.45 

In the place of actual data, models have been used to predict 
what would have happened if the COVID-19 pandemic had 
occurred in the absence of vaccines. One such study46 predicted 
that the COVID-19 modRNA vaccines and public health measures 
were responsible for saving up to 800,000 lives in Canada. This 
model used data collected from Feb 7, 2020, to Mar 31, 2022. 
The Canadian population during that time was approximately 
38 million,47 and the average death rate for the Wuhan strain was 
suggested to be 2.3%.48 It is only by assuming that the subsequent 
less lethal/more contagious variants had the same death rate as 
the original Wuhan strain, that naturally acquired immunity did not 
exist, and that everyone got infected, do we get a number close to 
that in the predicted model publication, i.e., 38,000,000 (Canadian 
population) X 2.3% (death rate) = 874,000 lives saved. 

As of May 22, 2020, before the roll-out of the COVID-19 modRNA 
vaccine, the number of deaths in Canada was 2,305 “with” COVID 
(i.e., COVID might not have been the cause of death).49  By the same 
date, the reported number of cases was 80,142,50 giving a calculated 
infection fatality rate of 2.9%. Thus, a 2.3% death rate for the Wuhan 
strain was considered reasonable and was used in the calculation.48 

Therefore, to say that the publication of this model is biased 
would be an understatement. The assumptions used were 
obviously unrealistic. 

Furthermore, subsequent dominant variants during that 
period, ending with Omicron, had greater infectivity but much less 
lethality. In another study, investigators studied the relationship 
between the percentage of population fully vaccinated and new 
COVID-19 cases across 68 countries and across 2,947 counties 
in the U.S. No correlation between the vaccination rate and new 
cases of COVID-19 was found.51 Until a proper randomized clinical 
trial is conducted, any conclusions based upon predictive models 
are nothing more than conjecture. Therefore, with predictive 
modelling and population analyses alike, it must be concluded 
that the potential benefits of the BNT162b2 vaccines are associ
ated with considerable known and unknown risks.35 

Alternative Safe and Effective Treatments for COVID-19
On Dec 11, 2020, the FDA issued emergency use authorization 

(EUA) for Pfizer-BioNTech’s COVID-19 vaccine to be distributed 
in the U.S.52 “For FDA to issue an EUA, there must be no 
adequate, approved, and available alternative to the candidate 
product for diagnosing, preventing, or treating the disease or 
condition.”53 However, early in the COVID-19 pandemic, there was 
overwhelming evidence indicating that ivermectin (IVM),54‑60 and 
hydroxychloroquine (HCQ)61-based multidrug protocols were 
active agents when used early against COVID-19. Yet governmental 
and medical literature demonized the off-label drug treatment of 
patients with COVID-19 in favor of the COVID-19 modRNA vaccines. 

There were several randomized control trials (RCTs) that 
were poorly designed and executed, and yet, these results were 
extensively referenced by the media and government policy 
recommendations as proof that IVM was ineffective against 
COVID-19. Notably, the TOGETHER Trial62 was a high-profile RCT 
that concluded that IVM was not effective for treating patients with 
COVID-19. This RCT had several critical shortcomings that effectively 
invalidated the study.63 In contrast, a clinical observational study at 
a long-term care facility in France64 definitively showed that IVM 
used to treat patients was safe and effective against COVID-19. 
The integrity of the data can be easily verified and was never 
questioned. If the COVID-19 vaccines instead of IVM had given 
such clear-cut results, the observational study would have gotten 
worldwide media coverage. Instead, what happened at the long-
term care facility in France remains hidden in plain sight. As proof 
that IVM has saved at least one life is a compelling case study in 
which a patient was close to death.65 

IVM has been on the market for more than 40 years with more 
than 4 billion treatments administered and has been proven to be 
safe (see Table 4).66 However, treatments using repurposed drug 
such as IVM were even banned by governmental authorities for 
treatment for COVID-19, with more toxic and unproven treatments, 
such as remdesivir and COVID-19 modRNA vaccines employed 
under EUA, being promoted instead. There was one notable 
exception, in which the governmental authorities actually listened 
to the health professionals on the front-line. Doctors in Zimbabwe 
formally appealed to the government to use IVM to treat patients 
with COVID-19, asserting the drug has proved to be “a game-
changer” on the ground.67 In a notice to the Medicines Control 
Authority of Zimbabwe (MCAZ), Dr. Mudyirandima, Secretary in 
the Health Ministry, stated:68 

In these difficult times of Covid-19 treatment, we have 
to be careful to protect the patients as well as not to deny 
them effective treatment regimes. It is in this regard that 
authority is hereby granted for you to proceed under 
Section 75 of the Medicines and Allied Substances Control 
Act to allow importation and use of these medicines under 
the supervision and guidance you outlined.

Ivermectin can be evaluated for both treatment and 
prophylaxis.
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Subsequently, the MCAZ issued a circular permitting the use of 
IVM for the prevention and/or treatment of COVID-19.69 

the entire spike protein sequence.
The Pfizer-BioNTech COVID-19 modRNA vaccines used a gene 

therapy plasmid,92 which contained an SV40 enhancer-promoter-
ori cassette83 that was not disclosed to the regulators,93,94  contrary 
to regulatory guidelines.95, p 95-96 

The fact that the SV40 enhancer regulatory element promotes 
nuclear localization and host genomic integration when fragments 
containing the SV40 enhancer are inserted cytoplasmically is not 
new. A 1999 study by David Dean et al. showed that as few as 3 to 
10 copies of DNA fragments with a 72 bp SV40 enhancer injected 
cytoplasmically into non-dividing cells greatly increases their abil-
ity to be transported into the nucleus.96 (This is how the DNA frag-
ments inside the LNPs in the COVID modRNA vaccines are inserted 
into the cells.) This is not merely speculation. Preliminary work con-
ducted in Germany has found evidence of genomic integration of 
the whole COVID-19 vaccine spike DNA open reading frame. After 
human ovarian cancer cells (OVCAR-3) were exposed in cell culture 
overnight to the Pfizer modRNA vaccine, the whole SARS-CoV-2 
spike DNA as sequenced in the Pfizer vaccine was found to have 
integrated into the genome at chromosomes 9 and 12.97 Therefore, 
integration into the human genome is possible, and integration 
may well be found in the primary cells of a vaccinated person. Fur-
thermore, the SV40 promoter can bind to the p53 tumor suppressor 
gene (i.e., the guardian of the genome), and potentially inactivate 
the p53, providing another mechanism to drive oncogenesis.96,98,99 

Some scientific publications are now linking cancer and other 
diseases to COVID-19 infection only.100,101 In these publications, the 
authors had not considered the possibility that the vaccines could 
also be responsible for these pathologies, since the presence of 
spike protein is common to both. Because of incomplete data from 
randomized studies and reliance on data from observational stud-
ies lacking good comparators, it can be difficult to differentiate be-
tween adverse effects of the COVID-19 modRNA vaccines and the 
complications and comorbidities of a disease whose natural history 
is not yet fully understood. However, since it is possible the spike 
protein produced by both the virus and the vaccine is responsible 
for these pathologies, it is prudent to accept that both SARS-CoV-2 
and the spike proteins generated from the COVID-19 modRNA vac-
cines are potentially responsible for these increases in cancer.102 

In order to determine the extent to which the modRNA 
vaccines may contribute to the risk of cancer, epidemiological 
studies should include a full medical history, considering not 
only the infection, but also the modRNA vaccine status and the 
number of boosters administered. Moreover, certain variants of 
SARS-CoV-2 seem to have caused serious disease in the younger 
population.103-105 Immune tolerance to SARS-CoV-2 infection 
occurs when an individual has been exposed to the spike protein 
over an extended period following several COVID-19 modRNA 
vaccine booster shots.106 The consequences of this are repeated 
and more serious SARS-CoV-2 infections. Moreover, because the 
modRNA employed in these vaccines is modified to enhance 
mRNA stability,107 this allows the spike protein to be generated 
over an extended period of time,108 with serious consequences, 
especially if a person is immune-compromised or immune tolerant. 

Circulating vaccine-generated spike protein could cause 
a variety of vaccine-related injuries. These well-documented 
injuries35,37 are consistent with the spike protein’s mode of action 
as previously referenced. A recent review delineates the unique 
concerns with the modRNA vaccines including both immune 
stimulating and inhibiting effects.109 

Discussion

The studies provided by Pfizer/BioNTech to the FDA and other 
regulatory authorities were fundamentally flawed and insufficient 

* From www.Vigiaccess.org accessed March 2024 (Worldwide)
** From VAERS Feb 23, 2024 (only U.S./Territories/Unknown)

Table 4. Safety Track Record of Medications Used to Treat 
COVID-19

The Current Situation 

SARS-CoV-2 and COVID-19 will be with us for years to come with 
the virus likely appearing seasonally. The lethality of COVID-19 has 
greatly diminished since the Omicron variant replaced the Delta 
variant. Nevertheless, people are still being encouraged to keep 
up to date with their COVID-19 modRNA vaccine booster shots. 
Another problem is that “long COVID” and “vaccine injuries” have 
very similar clinical appearances, and the adverse effects of the 
COVID-19 modRNA vaccines continue to accumulate. Short-term 
adverse effects associated with the spike protein include but are 
not limited to: myocarditis and other inflammatory conditions,70-74  
autoimmune disease,75 blood clots and thrombosis,76-78  
neurological disease,79,80 multi-organ failure, and vaccine-related 
cases of long COVID.81,82 

While the spike protein itself and the LNPs are toxic, they are 
not the only problem with Pfizer/BioNTech’s COVID-19 modRNA 
vaccine. This vaccine also contains high amounts of residual, frag-
mented plasmid DNA from the process-2, bait-and-switch manu-
facturing process.83-85 While the regulatory bodies allow up to 10 
ng/dose in residual DNA,14,86,87 these guidelines are for naked DNA 
fragments ≤200 bp and not for protected plasmid DNA inside lipid 
nanoparticles (LNPs). Data have shown that LNPs are capable of sig-
nificantly increasing RNA or DNA cell entry.88 The guidelines also do 
not account for multiple dosing of the same vaccine or platform, 
the risk of regulatory sequences, possible integration of small DNA 
fragments (7 bp to 200 bp), or nuclear entry/integration. In a Cana-
dian study, Speicher et al. found that while the quantity of residual 
plasmid DNA in the Pfizer vaccines as determined by qPCR was 
below 10 ng/dose, the total DNA when tested by fluorometry was 
1,896 to 3,720 ng/dose.83 A published German study showed that 
the total DNA following Triton-X-100 lysis of the LNPs was 3,600 to 
5,340 ng/dose.89 

Since the 2021 COVID-19 vaccine rollout there has been a large 
increase in morbidity and mortality to malignant neoplasms.90,91  
There are several mechanisms that may account for the observed 
association of the pro-vaccine and risk for oncogenesis,30  including 
the SV40 promoter-enhancer-ori found in the Pfizer/BioNTech 
COVID-19 modRNA vaccines. This sequence was first identified by 
McKernan et al. in April 2023, after sequencing the residual DNA in 
both the Pfizer/BioNTech and Moderna pro-vaccine in the final drug 
product found in the vials.84 Shockingly, the analysis identified the 
SV40 promoter/enhancer/ori sequences, sometimes as an intact 
317 base pair sequence. There were no SV40 sequences identified 
in the Moderna pro-vaccine. Other sequences were also identified 
including an SV40 poly (A) signal, an AmpR promoter, an HSV-TK 
poly (A) signal, and a reverse open reading frame (ORF) spanning 
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to prove safety and efficacy. Pfizer/BioNTech failed to determine 
the concentrations and structure of the encoded spike protein in 
their nonclinical and clinical studies. Such studies are fundamental 
to determine the pharmacology, pharmacodynamics and 
pharmacokinetics of a “pro-drug” as represented by the Pfizer/
BioNTech vaccines. Pfizer/BioNTech did perform a biodistribution 
study using a surrogate mRNA coding for luciferase instead of 
the spike protein. The study demonstrated that the LNPs were 
distributed to a variety of different tissues including the liver, spleen, 
adrenals, reproductive organs, and the brain. The assumption that 
the modRNA vaccine would reside at the injection site, i.e., the 
deltoid muscle, was known to be false. Pfizer/BioNTech’s own data 
showed the spike protein would also be expressed in these distal 
tissues. This data helps to explain the extent and variety of serious 
adverse effects to the modRNA vaccine observed in humans.7,35,110 

Pfizer/BioNTech also failed to perform adequate Phase 1 
ascending dose clinical studies, which would have provided 
important information regarding the amount of encoded 
spike protein produced and how widespread it varies between 
individuals. The cumulative effect of continued dosing beyond the 
primary series of up to 12 injections for the immunocompromised 
has not been studied. Given that the spike protein was known 
to be toxic, using Pfizer/BioNTech’s own data, the claim that the 
modRNA vaccine is safe is dubious. Additionally, the modRNA 
vaccine’s short-term safety, genotoxicity, carcinogenicity or 
excretion characteristics were not ascertained since vaccine 
regulatory guidance’s did not require it, and the long-term adverse 
effects such as cancer, neurological, or autoimmune diseases have 
yet to be determined.

Finally, Pfizer/BioNTech could not adequately establish the 
short-term or long-term safety of the modRNA vaccines. The 
rolling review process used by regulatory authorities worldwide, 
including the FDA, the European Medical Agency, and Health 
Canada, revealed issues of concern, which were either ignored 
or downgraded in the published assessments of the COVID-19 
vaccines, raising questions of effectiveness, veracity, and reliability 
of our regulatory agencies.111 

Conclusion

For any other medicinal product, the regulatory submission 
would have been considered incomplete and most probably 
rejected. Therefore, a moratorium on the use of Pfizer/BioNTech 
COVID-19 vaccines and boosters should be enacted at minimum, 
but ideally, they should be removed from the market and their 
use in humans should be stopped. It should be the responsibility 
of the pharmaceutical industry, not independent scientists, to 
determine whether a medical intervention is safe. Based upon 
Pfizer/BioNTech’s data, safety of their COVID-19 modRNA vaccine 
has not been proven.

Philip R. Oldfield, D.Phil., recently retired as a scientific and regulatory 
consultant, Dragon, Quebec, Canada. L. Maria Gutschi, B.Sc.Phm, Pharm.D., 
is a pharmacy consultant, Ottawa, Ontario, Canada. Peter A. McCullough, 
M.D., M.P.H., is an internist, cardiologist, epidemiologist, and the chief 
scientific officer of The Wellness Company and president of the McCullough 
Foundation, U.S. David J. Speicher, Ph.D., is a senior research associate in the 
Department of Pathobiology, University of Guelph, Guelph, Ontario, Canada. 
Contact: phillyraccoon@gmail.com. 

REFERENCES
1.	 Pittman MT. Order. Public Health and Medical Professionals for Transparency v. 

FDA; Jan 6, 2022. Available at: https://phmpt.org/wp-content/uploads/2022/01/
ORDER_2022_01_06.pdf. Accessed Apr 12, 2024.

2.	 Deese K. Judge scraps 75-year FDA timeline to release Pfizer vaccine safety 
data, giving agency eight months. Washington Examiner, Jan 7, 2022. Available 
at: https://www.washingtonexaminer.com/news/2381224/judge-scraps-75-
year-fda-timeline-to-release-pfizer-vaccine-safety-data-giving-agency-eight-
months/. Accessed Apr 12, 2024.

3.	 Vervaeke P, Borgos SE, Sanders NN, Combes F. Regulatory guidelines and 
preclinical tools to study the biodistribution of RNA therapeutics. Adv Drug 
Deliv Rev 2022;184:114236. doi: 10.1016/j.addr.2022.114236.

4.	 Banoun H. mRNA: Vaccine or gene therapy? The safety regulatory issues. Int J 
Mol Sci 2023;24(13):10514. doi: 10.3390/ijms241310514.

5.	 WHO. WHO Guidelines on Nonclinical Evaluation of Vaccines. Annex 1; 
2005. Available at: https://www.who.int/publications/m/item/nonclinical-
evaluation-of-vaccines-annex-1-trs-no-927. Accessed Mar 5, 2022.

6.	 FDA. Guidance for Industry: Preclinical Assessment of Investigational Cellular 
and Gene Therapy Products; November 2013. Available at: https://www.fda.
gov/media/87564/download. Accessed Nov 7, 2021.

7.	 Parry PI, Lefringhausen A, Turni C, et al. ‘Spikeopathy’: COVID-19 spike protein is 
pathogenic, from both virus and vaccine mRNA. Biomedicines 2023;11(8):2287. 
doi: 10.3390/biomedicines11082287.

8.	 Pfizer/BioNTech. BNT162b2 Module 2.4. Nonclinical Overview; Feb 8, 2021. 
Available at: https://phmpt.org/wp-content/uploads/2022/03/125742_S1_
M2_24_nonclinical-overview.pdf. Accessed Mar 2, 2022.

9.	 Cosentino M, Marino F. Understanding the pharmacology of COVID-19 mRNA 
vaccines: playing dice with the spike? Int J Mol Sci 2022;23(18):10881. doi: 
10.3390/ijms231810881.

10.	 Manniche V, Schmeling M, Gilthorpe JD, Hansen PR. Reports of batch-
dependent suspected adverse events of the BNT162b2 mRNA COVID-19 
vaccine: comparison of results from Denmark and Sweden. Medicina (Mex) 
2024;60(8):1343. doi:10.3390/medicina60081343.

11.	 To K, Lo AW. Exploring the pathogenesis of severe acute respiratory syndrome 
(SARS): the tissue distribution of the coronavirus (SARS‐CoV) and its putative 
receptor, angiotensin‐converting enzyme 2 (ACE2). J Pathol 2004;203(3):740-
743. doi: 10.1002/path.1597.

12.	 Imai Y, Kuba K, Ohto-Nakanishi T, Penninger JM. Angiotensin-converting 
enzyme 2 (ACE2) in disease pathogenesis. Circ J 2010;74(3):405-410. doi: 
10.1253/circj.CJ-10-0045.

13.	 WHO. Guidelines on the Nonclinical Evaluation of Vaccine Adjuvants and 
Adjuvanted Vaccines. Annex 2; 2014. Available at: https://cdn.who.int/media/
docs/default-source/biologicals/vaccine-standardization/trs_987_annex2.pdf
?sfvrsn=ea91caca_3&download=true. Accessed Mar 5, 2022.

14.	 Shin J, Wood D, Robertson J, Minor P, Peden K. WHO informal consultation on 
the application of molecular methods to assure the quality, safety and efficacy 
of vaccines, Geneva, Switzerland, April 7-8, 2005. Biologicals 2007;35(1):63-71. 
doi: 10.1016/j.biologicals.2005.12.005.

15.	 Kim SC, Sekhon SS, Shin WR, et al. Modifications of mRNA vaccine structural 
elements for improving mRNA stability and translation efficiency. Mol Cell 
Toxicol 2022;18(1):1-8. doi: 10.1007/s13273-021-00171-4.

16.	 Nelson J, Sorensen EW, Mintri S, et al. Impact of mRNA chemistry 
and manufacturing process on innate immune activation. Sci Adv 
2020;6(26):eaaz6893. doi: 10.1126/sciadv.aaz6893.

17.	 Mulroney TE, Pöyry T, Yam-Puc JC, et al. N1-methylpseudouridylation of mRNA 
causes +1 ribosomal frameshifting. Nature 2024;625(7993):189-194. doi: 
10.1038/s41586-023-06800-3.

18.	 Demongeot J, Fougère C. mRNA COVID-19 vaccines—facts and hypotheses 
on fragmentation and encapsulation. Vaccines 2022;11(1):40. doi: 10.3390/
vaccines11010040.

19.	 University of Cambridge. Researchers redesign future mRNA therapeutics to 
prevent potentially harmful immune responses. Research News; Dec 6, 2023. 
Available at: https://www.cam.ac.uk/research/news/researchers-redesign-
future-mrna-therapeutics-to-prevent-potentially-harmful-immune-responses. 
Accessed Jul 26, 2024.

20.	 Lubbe L, Cozier GE, Oosthuizen D, Acharya KR, Sturrock ED. ACE2 and ACE: 
structure-based insights into mechanism, regulation and receptor recognition 
by SARS-CoV. Clin Sci 2020;134(21):2851-2871. doi: 10.1042/CS20200899.

21.	 Sia SF, Yan LM, Chin AWH, et al. Pathogenesis and transmission of SARS-CoV-2 
in golden hamsters. Nature 2020;583(7818):834-838. doi: 10.1038/s41586-020-
2342-5.

22.	 Satyanarayana M. COVID relay. Sci Am 2022;327(5):22. doi: 10.1038/
scientificamerican1122-22.

23.	 Pfizer/BioNTech. BNT162b2 Module 2.5. Clinical Overview; Apr 30, 2021. 
Available at: https://phmpt.org/wp-content/uploads/2021/12/STN-
125742_0_0-Section-2.5-Clinical-Overview.pdf. Accessed Mar 4, 2022.

24.	 Pateev I, Seregina K, Ivanov R, Reshetnikov V. Biodistribution of RNA vaccines 
and of their products: evidence from human and animal studies. Biomedicines 
2023;12(1):59. doi: 10.3390/biomedicines12010059.



125Journal of American Physicians and Surgeons  Volume 29  Number 4  Winter 2024

25.	 Pfizer/BioNTech. A Tissue Distribution Study of a [3H]-Labelled Lipid 
Nanoparticle-mRNA Formulation Containing ALC-0315 and ALC-0159 
Following Intramuscular Administration in Wistar Han Rats: Test Facility 
Study 185350; Nov 9, 2020. Available at: https://phmpt.org/wp-content/
uploads/2022/03/125742_S1_M4_4223_185350.pdf. Accessed Mar 2, 2022.

26.	 Pfizer/BioNTech. BNT162b2 Module 2.6.5. Pharmacokinetics Tabulated 
Summary; Jan 21, 2021. Available at: https://phmpt.org/wp-content/
uploads/2022/03/125742_S1_M2_26_pharmkin-tabulated-summary.pdf. 
Accessed Mar 2, 2022.

27.	 Albertsen CH, Kulkarni JA, Witzigmann D, et al. The role of lipid components 
in lipid nanoparticles for vaccines and gene therapy. Adv Drug Deliv Rev 
2022;188:114416. doi: 10.1016/j.addr.2022.114416.

28.	 Bitounis D, Jacquinet E, Rogers MA, Amiji MM. Strategies to reduce the risks of 
mRNA drug and vaccine toxicity. Nat Rev Drug Discov 2024;23(4):281-300. doi: 
10.1038/s41573-023-00859-3.

29.	 Paramasivam P, Franke C, Stöter M, et al. Endosomal escape of delivered mRNA 
from endosomal recycling tubules visualized at the nanoscale. J Cell Biol 
2022;221(2):e202110137. doi: 10.1083/jcb.202110137.

30.	 Angues RV, Bustos YP. SARS-CoV-2 vaccination and the multi-hit hypothesis of 
oncogenesis. Cureus; Dec 17, 2023. doi: 10.7759/cureus.50703.

31.	 Rubio-Casillas A, Cowley D, Raszek M, Uversky VN, Redwan EM. Review: N1-
methyl-pseudouridine (m1Ψ): Friend or foe of cancer? Int J Biol Macromol 
2024;267:131427. doi: 10.1016/j.ijbiomac.2024.131427.

32.	 FDA. Vaccines and Related Biological Products Advisory Committee; 2022. 
Available at: https://www.youtube.com/watch?v=Ixm4UmldTGQ&t=11575s. 
(3h:13m:00s – 3h:15m:46s). Accessed Jun 10, 2024.

33.	 Röltgen K, Nielsen SCA, Silva O, et al. Immune imprinting, breadth of variant 
recognition, and germinal center response in human SARS-CoV-2 infection and 
vaccination. Cell 2022;185(6):1025-1040.e14. doi: 10.1016/j.cell.2022.01.018.

34.	 Pfizer/BioNTech. BNT162b2 Module 5.3.6 Cumulative analysis of post-
authorization adverse event reports; Apr 30, 2021. Available at: https://phmpt.
org/wp-content/uploads/2022/04/reissue_5.3.6-postmarketing-experience.
pdf. Accessed Sep 30, 2022.

35.	 OpenVAERS. Red Box Summaries; Mar 28, 2024. Available at: https://www.
openvaers.com/covid-data. Accessed Mar 28, 2024.

36.	 Block J. Is the US's Vaccine Adverse Event Reporting System broken? BMJ 
2023;383:2582. doi: 10.1136/bmj.p2582.

37.	 OpenVAERS. What is under reporting and why it matters; Mar 28, 2024. 
Available at: https://www.openvaers.com/faq/what-is-underreporting-and-
why-it-matters. Accessed Mar 28, 2024.

38.	 García-Abeijon P, Costa C, Taracido M, et al. Factors associated with 
underreporting of adverse drug reactions by health care professionals: a 
systematic review update. Drug Saf 2023;46(7):625-636. doi: 10.1007/s40264-
023-01302-7.

39.	 Delage G. Rotavirus vaccine withdrawal in the United States: the role 
of postmarketing surveillance. Can J Infect Dis 2000;11(1):10-12. doi: 
10.1155/2000/414396.

40.	 Lu D, McCann A, Wu J, Lai R. From 8,600 flights to zero: grounding the Boeing 
737 Max 8. NY Times, Mar 13, 2019. Available at: https://www.nytimes.com/
interactive/2019/03/11/world/boeing-737-max-which-airlines.html. Accessed 
Apr 10, 2024.

41.	 Florida Department of Health. Updated Guidance for COVID-19 Boosters 
for the Fall and Winter 2024–2025 Season; Sep 13, 2024. Available 
at: https://www.floridahealth.gov/newsroom/2024/09/20210912-
UpdatedGuidanceCOVID-19.html. Accessed Sep 16, 2024.

42.	 Thomas SJ, Moreira ED, Kitchin N, et al. Safety and efficacy of the BNT162b2 
mRNA Covid-19 vaccine through 6 months. N Engl J Med 2021;385(19):1761-
1773. doi: 10.1056/NEJMoa2110345.

43.	 Lenzer J. Covid-19: Should vaccine trials be unblinded? BMJ 2020;371:m4956. 
Published Dec 29, 2020. doi: 10.1136/bmj.m4956.

44.	 Franco-Paredes C. Transmissibility of SARS-CoV-2 among fully vaccinated 
individuals. Lancet Infect Dis 2022;22(1):16. doi: 10.1016/S1473-3099(21)00768-
4.

45.	 Cohn BA, Cirillo PM, Murphy CC, Krigbaum NY, Wallace AW. SARS-CoV-2 
vaccine protection and deaths among US veterans during 2021. Science 
2022;375(6578):331-336. doi: 10.1126/science.abm0620.

46.	 Ogden N, Turgeon P, Fazil A, et al. Counterfactuals of effects of vaccination 
and public health measures on COVID-19 cases in Canada: What could have 
happened? Can Commun Dis Rep 2022;48(7/8):292-302. doi: 10.14745/ccdr.
v48i78a01.

47.	 Worldometer. Canadian Population 2024. Available at: https://www.
worldometers.info/world-population/canada-population/. Accessed Mar 28, 
2024.

48.	 The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team. 
The epidemiological characteristics of an outbreak of 2019 novel coronavirus 
diseases (COVID-19)–China, 2020. China CDC Wkly 2020;2(8):113-122.

49.	 Ioannidis JPA, Axfors C, Contopoulos-Ioannidis DG. Population-level 
COVID-19 mortality risk for non-elderly individuals overall and for non-elderly 
individuals without underlying diseases in pandemic epicenters. Environ Res 
2020;188:109890. doi: 10.1016/j.envres.2020.109890.

50.	 Worldometer. Canada COVID-Coronavirus Statistics; Apr 13, 2024. Available at: 
https://www.worldometers.info/coronavirus/country/canada/. Accessed Apr 
13, 2024.

51.	 Subramanian SV, Kumar A. Increases in COVID-19 are unrelated to levels of 
vaccination across 68 countries and 2947 counties in the United States. Eur J 
Epidemiol 2021;36(12):1237-1240. doi: 10.1007/s10654-021-00808-7.

52.	 FDA. FDA takes key action in fight against COVID-19 by issuing emergency use 
authorization for first COVID-19 vaccine. News Release; Dec 11, 2020. Available 
at: https://www.fda.gov/news-events/press-announcements/fda-takes-key-
action-fight-against-covid-19-issuing-emergency-use-authorization-first-
covid-19. Accessed Sep 10, 2024.

53.	 FDA. Emergency Use Authorization of Medical Products and Related 
Authorities—Guidance for Industry and Other Stakeholders; January 2017. 
Available at: https://www.fda.gov/media/97321/download. Accessed Sep 10, 
2024.

54.	 Ahmed S, Karim MM, Ross AG, et al. A five-day course of ivermectin for the 
treatment of COVID-19 may reduce the duration of illness. Int J Infect Dis 
2021;103:214-216. doi: 10.1016/j.ijid.2020.11.191.

55.	 Mahmud R, Rahman MM, Alam I, et al. Ivermectin in combination with 
doxycycline for treating COVID-19 symptoms: a randomized trial. J Int Med Res 
2021;49(5):030006052110135. doi: 10.1177/03000605211013550.

56.	 Kerr L, Baldi F, Lobo R, et al. Regular use of ivermectin as prophylaxis for 
COVID-19 led up to a 92% reduction in COVID-19 mortality rate in a dose-
response manner: results of a prospective observational study of a strictly 
controlled population of 88,012 subjects. Cureus 2022;14(8):e28624. doi: 
10.7759/cureus.28624.

57.	 Shakhsi Niaee M, Namdar P, Allami A, et al. Ivermectin as an adjunct treatment 
for hospitalized adult COVID-19 patients: a randomized multi-center clinical 
trial. Asian Pac J Trop Med 2021;14(6):266. doi: 10.4103/1995-7645.318304.

58.	 Okumuş N, Demirtürk N, Çetinkaya RA, et al. Evaluation of the effectiveness 
and safety of adding ivermectin to treatment in severe COVID-19 patients. BMC 
Infect Dis 2021;21(1):411. doi: 10.1186/s12879-021-06104-9.

59.	 Shahbaznejad L, Davoudi A, Eslami G, et al. Effects of ivermectin in patients with 
COVID-19: a multicenter, double-blind, randomized, controlled clinical trial. Clin 
Ther 2021;43(6):1007-1019. doi: 10.1016/j.clinthera.2021.04.007.

60.	 COVID-19 Treatment Research. Ivermectin for COVID-19: real time analysis for 
all 261 studies; August 2024. Available at: https://c19ivm.org/. Accessed Jul 28, 
2024.

61.	 COVID-19 Treatment Research. HCQ for COVID-19: real time analysis for all 597 
studies; August 2024. Available at: https://c19hcq.org/. Accessed Jul 28, 2024.

62.	 Reis G, Silva EASM, Silva DCM, et al. Effect of early treatment with ivermectin 
among patients with Covid-19. N Engl J Med 2022;386(18):1721-1731. doi: 
10.1056/NEJMoa2115869.

63.	 COVID-19 Treatment Research. Effect of early treatment with ivermectin 
among patients with Covid-19; November 2022. Available at: https://c19ivm.
org/togetherivm.html. Accessed Apr 2, 2024.

64.	 Bernigaud C, Guillemot D, Ahmed‐Belkacem A, et al. Oral ivermectin for a 
scabies outbreak in a long‐term care facility: potential value in preventing 
COVID‐19 and associated mortality. Br J Dermatol 2021;184(6):1207-1209. doi: 
10.1111/bjd.19821.

65.	 Stone JC, Ndarukwa P, Scheim DE, et al. Changes in SpO2 on room air for 34 
severe COVID-19 patients after ivermectin-based combination treatment: 
62% normalization within 24 hours. Biologics 2022;2:196-210. doi: 10.3390/
biologics2030015.

66.	 Guzzo CA, Furtek CI, Porras AG, et al. Safety, tolerability, and pharmacokinetics 
of escalating high doses of ivermectin in healthy adult subjects. J Clinical 
Pharmacol 2002;42:1122-1133. doi: 10.1177/009127002401382731.

67.	 Ndebele L. Zim doctors push for ivermectin in Covid-19 treatment. Times Live; 
Jan 27, 2022. Available at: https://www.timeslive.co.za/news/africa/2021-01-
27-zim-doctors-push-for-ivermectin-in-covid-19-treatment/. Accessed Nov 9, 
2022.

68.	 NewsdzeZimbabwe. Govt approves ivermectin use. NewsdzeZimbabwe; Jan 
28, 2021. Available at: http://www.newsdzezimbabwe.co.uk/2021/01/govt-
approves-ivermectin-use.html. Accessed Nov 18, 2022.

69.	 MCAZ. The use of ivermectin oral formulations for prevention and/or treatment 
of COVID-19. Circular 16 of 2021; Jul 19, 2021. Available at: https://www.mcaz.
co.zw/wp-content/uploads/2022/02/Circular-16-of-2021-Use-of-Ivermectin-
human-oral-formulations-for-prevention-and-or-treatment-of-COVID-19.pdf. 
Accessed Nov 9, 2022.

70.	 Mörz M. A case report: Multifocal necrotizing encephalitis and myocarditis after 
BNT162b2 mRNA vaccination against COVID-19. Vaccines 2022;10(10):1651. 
doi: 10.3390/vaccines10101651.



126 Journal of American Physicians and Surgeons  Volume 29  Number 4  Winter 2024

71.	 Choi S, Lee S, Seo JW, et al. Myocarditis-induced sudden death after BNT162b2 
mRNA COVID-19 vaccination in Korea: case report focusing on histopathological 
findings. J Korean Med Sci 2021;36(40):e286. doi: 10.3346/jkms.2021.36.e286.

72.	 Murata K, Nakao N, Ishiuchi N, et al. Four cases of cytokine storm after COVID-19 
vaccination: case report. Front Immunol 2022;13:967226. doi: 10.3389/
fimmu.2022.967226.

73.	 Nushida H, Ito A, Kurata H, et al. A case of fatal multi-organ inflammation 
following COVID-19 vaccination. Leg Med 2023;63:102244. doi: 10.1016/j.
legalmed.2023.102244.

74.	 Yonker LM, Swank Z, Bartsch YC, et al. Circulating spike protein detected in 
post-COVID-19 mRNA vaccine myocarditis. Circulation 2023;147(11):867-876. 
doi: 10.1161/CIRCULATIONAHA.122.061025.

75.	 Chaufan C, Manwell L, Heredia C, McDonald J. COVID-19 vaccines and 
autoimmune disorders: a scoping review protocol. AIMS Medical Science 
2023;10(4):318-328. doi: 10.3934/medsci.2023025.

76.	 Zhang S, Liu Y, Wang X, et al. SARS-CoV-2 binds platelet ACE2 to enhance 
thrombosis in COVID-19. J Hematol Oncol 2020;13(1):120. doi: 10.1186/s13045-
020-00954-7.

77.	 Bilotta C, Perrone G, Adelfio V, et al. COVID-19 vaccine-related thrombosis: a 
systematic review and exploratory analysis. Front Immunol 2021;12:729251. 
doi: 10.3389/fimmu.2021.729251.

78.	 Bekal S, Husari G, Okura M, Huang CA, Bukari MS. Thrombosis development 
after mRNA COVID-19 vaccine administration: a case series. Cureus 
2023;15(7):e41371. doi: 10.7759/cureus.41371.

79.	 Oldfield PR, Hibberd J, Bridle BW. How does severe acute respiratory syndrome-
coronavirus-2 affect the brain and its implications for the vaccines currently in 
use. Vaccines 2021;10(1):1. doi: 10.3390/vaccines10010001.

80.	 Seneff S, Kyriakopoulos AM, Nigh G, McCullough PA. A potential role of 
the spike protein in neurodegenerative diseases: a narrative review. Cureus 
2023;15(2):e34872. doi: 10.7759/cureus.34872.

81.	 Couzin-Frankel J, Vogel G. Vaccines may cause rare, long Covid–like symptoms. 
Science 2022;375(6579):364-366. doi: 10.1126/science.ada0536.

82.	 Tindle R. Long COVID: Sufferers can take heart. Aust J Gen Pract 2024;53(4):238-
240. doi: 10.31128/AJGP-07-23-6896.

83.	 Speicher DJ, Rose J, Gutschi LM, Wiseman DM, McKernan K. DNA fragments 
detected in monovalent and bivalent Pfizer/BioNTech and Moderna modRNA 
COVID-19 vaccines from Ontario, Canada: Exploratory dose response 
relationship with serious adverse events. ResearchGate Preprint; Oct 19, 2023. 
doi: 10.31219/osf.io/mjc97.

84.	 McKernan K, Helbert Y, Kane LT, McLaughlin S. Sequencing of bivalent Moderna 
and Pfizer mRNA vaccines reveals nanogram to microgram quantities of 
expression vector dsDNA per dose. ResearchGate Preprint; Apr 10, 2023. doi: 
10.31219/osf.io/b9t7m.

85.	 South Carolina Senate. SC Senate Hearing—USC Professor Dr. Phillip Buckhaults; 
2023. Available at: https://rumble.com/v3kcmr4-dr.-phillip-buckhaults-
testimony-on-dna-contamination-in-pfizers-mrna-vacci.html. Accessed Sep 
18, 2024.

86.	 FDA. Guidance for Industry: Chemistry, Manufacturing, and Control (CMC) 
Information for Human Gene Therapy Investigational New Drug Applications 
(INDs); January 2020. Available at: https://www.fda.gov/media/113760/
download. Accessed Sep 10, 2024.

87.	 TGA. Guidance 18: Impurities in Drug Substances and Drug Products; August 
2013. Available at: https://www.tga.gov.au/sites/default/files/pm-argpm-
guidance-18.pdf. Accessed Sep 10, 2024.

88.	 Turnbull IC, Eltoukhy AA, Fish KM, et al. Myocardial delivery of lipidoid 
nanoparticle carrying modRNA induces rapid and transient expression. Mol 
Ther 2016;24(1):66-75. doi: 10.1038/mt.2015.193.

89.	 König B, Kirchner JO. Methodological considerations regarding the 
quantification of DNA impurities in the COVID-19 mRNA vaccine Comirnaty®. 
Methods Protoc 2024;7(3):41. doi: 10.3390/mps7030041.

90.	 Alegria , Nunes Y. Trends in death rates from neoplasms in the US for all ages and 
detailed analysis for 75-84. ResearchGate Preprint; April 2024. doi: 10.13140/
RG.2.2.16221.01760.

91.	 Alegria C, Nunes Y. UK–Death and disability trends for malignant neoplasms, 
ages 15-44. ResearchGate Preprint; February 2024. doi: 10.13140/
RG.2.2.34374.45123.

92.	 Thorn CR, Sharma D, Combs R, et al. The journey of a lifetime—development of 
Pfizer’s COVID-19 vaccine. Curr Opin Biotechnol 2022;78:102803. doi: 10.1016/j.
copbio.2022.102803.

93.	 Horwood M. Exclusive: Health Canada confirms undisclosed presence of DNA 
sequence in Pfizer shot. Epoch Times, Nov 1, 2023. Available at: https://www.
theepochtimes.com/world/exclusive-health-canada-confirms-undisclosed-
presence-of-dna-sequence-in-pfizer-shot-5513277. Accessed Sep 17, 2024.

94.	 Phillips J. FDA responds to reports of DNA contamination in COVID vaccines. 
Epoch Times, Oct 31, 2023. Available at: https://www.theepochtimes.
com/article/fda-responds-to-reports-of-dna-contamination-in-covid-
vaccines-5496717. Accessed Sep 17, 2024.

95.	 WHO. Annex 3 Evaluation of the Quality, Safety and Efficacy of Messenger RNA 
Vaccines for the Prevention of Infectious Diseases: Regulatory Considerations. 
Annex 3; 2022. Available at: https://cdn.who.int/media/docs/default-source/
biologicals/vaccine-standardization/annex-3---mrna-vaccines_who_
trs_1039_web-2.pdf?sfvrsn=6e31a112_1&download=true. Accessed Sep 17, 
2024.

96.	 Dean DA, Dean BS, Muller S, Smith LC. Sequence requirements for plasmid 
nuclear import. Exp Cell Res 1999;253(2):713-722. doi: 10.1006/excr.1999.4716.

97.	 Anandamide. Plasmid DNA replication in BNT162b2 vaccinated cell lines: 
FLCCC interview & more. Nepetalactone Newsletter; Mar 5, 2024. Available at: 
https://anandamide.substack.com/p/plasmid-dna-replication-in-bnt162b2. 
Accessed Sep 16, 2024.

98.	 Drayman N, Ben-nun-Shaul O, Butin-Israeli V, et al. p53 elevation in 
human cells halt SV40 infection by inhibiting T-ag expression. Oncotarget 
2016;7(33):52643-52660. doi: 10.18632/oncotarget.10769.

99.	 Zhang S, El-Deiry WS. Transfected SARS-CoV-2 spike DNA for mammalian 
cell expression inhibits p53 activation of p21(WAF1), TRAIL Death Receptor 
DR5 and MDM2 proteins in cancer cells and increases cancer cell viability 
after chemotherapy exposure. Oncotarget 2024;15(1):275-284. doi: 10.18632/
oncotarget.28582.

100.	 Jahankhani K, Ahangari F, Adcock IM, Mortaz E. Possible cancer-causing 
capacity of COVID-19: Is SARS-CoV-2 an oncogenic agent? Biochimie 
2023;213:130-138. doi: 10.1016/j.biochi.2023.05.014.

101.	 Lam ICH, Zhang R, Man KKC, et al. Persistence in risk and effect of COVID-19 
vaccination on long-term health consequences after SARS-CoV-2 infection. 
Nat Commun 2024;15(1):1716. doi: 10.1038/s41467-024-45953-1.

102.	 Hulscher N, Procter BC, Wynn C, McCullough PA. Clinical approach to 
post-acute sequelae after COVID-19 infection and vaccination. Cureus 
2023;15(11):e49204. doi: 10.7759/cureus.49204.

103.	 Behnood S, Newlands F, O’Mahoney L, et al. Persistent symptoms are 
associated with long term effects of COVID-19 among children and 
young people: Results from a systematic review and meta-analysis of 
controlled studies. PLoS One 2023;18(12):e0293600. doi: 10.1371/journal.
pone.0293600.

104.	 Herrera E, Pérez-Sánchez MDC, San Miguel-Abella R, et al. Cognitive 
impairment in young adults with post COVID-19 syndrome. Sci Rep 
2023;13(1):6378. doi: 10.1038/s41598-023-32939-0.

105.	 Jiang L, Li X, Nie J, Tang K, Bhutta ZA. A systematic review of persistent 
clinical features after SARS-CoV-2 in the pediatric population. Pediatrics 
2023;152(2):e2022060351. doi: 10.1542/peds.2022-060351.

106.	 Uversky V, Redwan E, Makis W, Rubio-Casillas A. IgG4 Antibodies induced by 
repeated vaccination may generate immune tolerance to the SARS-CoV-2 
spike protein. Vaccines 2023;11(5):991. doi: 10.3390/vaccines11050991.

107.	 Morais P, Adachi H, Yu YT. The critical contribution of pseudouridine to 
mRNA COVID-19 vaccines. Front Cell Dev Biol 2021;9:789427. doi: 10.3389/
fcell.2021.789427.

108.	 Castruita JAS, Schneider UV, Mollerup S, et al. SARS‐CoV‐2 spike mRNA vaccine 
sequences circulate in blood up to 28 days after COVID‐19 vaccination. APMIS 
2023;131(3):128-132. doi: 10.1111/apm.13294.

109.	 Igyártó BZ, Qin Z. The mRNA-LNP vaccines—the good, the bad and the ugly? 
Front Immunol 2024;15:1336906. doi: 10.3389/fimmu.2024.1336906.

110.	 McKernan K, Kyriakopoulos AM, McCullough PA. Differences in vaccine and 
SARS-CoV-2 replication derived mRNA: implications for cell biology and 
future disease. Semantic Scholar; Nov 25, 2021. doi: 10.31219/osf.io/bcsa6.

111.	 Tinari S. The EMA covid-19 data leak, and what it tells us about mRNA 
instability. BMJ 2021;372:n627. doi: 10.1136/bmj.n627.


