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Abstract

In early 2021, the European Commission authorized the use of the Pfizer COVID-19 vaccine,

based on an assessment report by the EMA. This report dismissed the vaccine’s inherent

risk of genotoxicity. In the meantime, new evidence has come to light which unambiguously

proves the genotoxic risk to be real and urgent. The vaccine’s ongoing use must therefore

be halted immediately.

1 EMA dismissed the genotoxicity risks of the Pfizer COVID-19 vaccine based on outdated

science

In the EMA assessment report on the Pfizer COVID-19 vaccine, we find the following succinct

statement [1, p. 50]:

No genotoxicity studies have been provided. This is acceptable as the components of the

vaccine formulation are lipids and RNA that are not expected to have genotoxic potential.

Apparently, EMA’s experts were assuming that RNA in general will not affect the integrity

of the host cell genome. The first exception to this rule has been known since 1970, when

oncogenic retroviruses were found to carry a reverse transcriptase activity that could copy

the viral RNA genome into DNA, which could then insert into the host genome [2, 3]. The

realization that eukaryotic cells themselves have similar reverse transcriptase activities came

one and a half decades later [4], but it could hardly be considered a novelty in 2020.

1.1 Genomic insertion of RNA viruses through cellular reverse transcriptase activities. The

first studies to demonstrate the existence of mammalian (mouse) DNA sequences that were

derived from an RNA virus which was not a retrovirus were reported by Klenerman et al. [5]

in 1997. The virus in question was Lymphocytic Choriomeningitis Virus. Since this virus does

not itself encode a reverse transcriptase enzyme, it followed that the observed partial DNA

copies of the viral RNA genome had to have been created through reverse transcription by

cellular enzymes. The molecular mechanism was later elucidated in detail by scientists from

the same laboratory [6]. It turned out that a retrotransposon had accomplished both the reverse

transcription of the viral RNA and the insertion of the DNA copy into the cellular genome.
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Figure 1 Reverse transcription and genomic insertion of an mRNA molecule by a retrotransposon

(graphic adapted from Wikipedia). A retrotransposon, which is part of the cellular DNA, is initially

transcribed and translated by the cellular machinery. It encodes two proteins that usually mediate the

reverse transcription of the transposon’s own mRNA into DNA, and the subsequent insertion of this

DNA copy into the cellular DNA. However, occasionally the mRNA template may be replaced by another

RNA molecule, e.g. an mRNA vaccine, which will then end up as a DNA copy in the genome.

1.2 The biological role of cellular retrotransposons. Retrotransposons are mobile genetic

elements in the cellular genome that encode the protein apparatus for generating additional

copies of themselves. Most of the time, it is the mRNA of the retrotransposon itself that ends

up being copied back into DNA and inserted. However, the retrotransposon proteins may occa-

sionally ‘lose’ their own mRNA template and pick up another RNA molecule instead, which will

then undergo reverse transcription into DNA and insertion into the cellular genome (Figure 1).

There are several homologous families of retrotransposons, of which in humans the most

active and important one is the LINE-1 family [7–9]. Since the location of new insertions within

the genome is largely random [10], the biological outcomes are quite varied. If the insertion

occurs within a functional gene, that gene may be disrupted; if insertion occurs in the vicinity

of a functional gene, then the activity of the latter may be regulated upward or downward.

Depending on the specific role of the affected gene, the behaviour of the cell may be changed,

and cancer or other diseases may result [11, 12].

While retrotransposon activity differs between the types and functional states of our body

cells, it is noteworthy that retrotransposons are active in both dividing and non-dividing cells

[13] and also in oocytes [14]. We must therefore expect that viral or other foreign RNAs may be

inserted by retrotransposons not only into somatic cells, and thereby potentially cause cancer,

but also into germline cells, and therefore propagate within the human population.

1.3 Genomic DNA sequences derived from non-retroviral RNA viruses. A multitude of RNA

viruses other than retroviruses have given rise to partial copies inserted into the genomes of

mammals and other vertebrates [15–18]. Similar findings have been made in other eukaryotic

organisms such as fungi, plants and protozoa [19–21]. All of these virus-derived sequences

must have arisen through some kind of retrotransposition mechanism, which clearly substanti-

ates the above point that retrotransposition can occur in the germline cells of all these species.
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Figure 2 Detection of copies of the Pfizer COVID-19 vaccine mRNA within the cellular DNA of a human

liver cell line (taken from Figure 5 in [23]). The cells were exposed to the vaccine for the lengths of time

indicated. Cellular DNA was then isolated, and inserted DNA copies of the vaccine mRNA detected by

PCR amplification of a fragment 444 base pairs (bp) in length. All samples labelled with ‘BNT’ had been

treated with the vaccine, and they all show a PCR product of the expected length, as is evident from

comparison to a DNA fragment length standard (‘L’). Samples labelled with ‘Ctrl n’ were controls: Ctrl 1–

4 contained DNA from cells not incubated with vaccine, Ctrl 5 contained RNA (not DNA) from vaccine-

treated cells, and Ctrl 6 the same but additionally treated with RNAse, which step was also performed in

the purification of DNA samples. As expected, none of the control samples contain the PCR product.

While all of the observations cited here pertain to sequences derived from RNA viruses,

retrotransposition by LINE-1 is not sequence-specific [22], and there is no reason to exclude

the possibility that other RNA sequences, such as for example those of the Pfizer or Moderna

mRNA vaccines, would be subject to the same mechanism.

1.4 Summary. Even though this had not yet been experimentally demonstrated when EMA

released its assessment report [1], there was ample precedent to suggest the strong possibility

that DNA copies of the vaccine mRNA would be produced and inserted into the cellular genome.

Rather than waving away this risk as it did, EMA should have obligated Pfizer to carry out the

necessary studies for excluding this risk before green-lighting authorization.

2 The current state of the evidence

As of this writing, substantial new evidence has accumulated regarding the genetic risks posed

by the Pfizer COVID-19 vaccine.

2.1 DNA copies of the Pfizer COVID-19 vaccine mRNA are inserted into the host cell genome.

Already in 2021, it was demonstrated that partial DNA copies of the genomic RNA of the SARS-

CoV-2 virus can insert into the cellular DNA of infected cells [24]. Even though this does not

directly relate to the mRNA vaccines, it does show that SARS-CoV-2-derived RNA sequences are

not exempt from the general mechanism. Moreover, this study demonstrated that the insertion

was mediated LINE-1 retrotransposons.

Of even greater and more immediate relevance is the recent demonstration that the mRNA

contained in the Pfizer COVID-19 vaccine itself can integrate into the cells of a human-derived
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liver cell line [23]. Even though in this initial study the participation of LINE-1 was not rigorously

demonstrated, the evidence of the vaccine mRNA’s integration into the DNA as such is solid (see

Figure 2).

2.2 Long-term expression of the spike protein. While it had initially been assumed that ex-

pression of the spike protein after vaccination would be of short duration and largely limited

to the injection site, it has since become clear that it is neither. A recent study by Röltgen et al.

[25] detected both the spike protein and mRNA encoding it within lymph nodes of vaccinated

people at 60 days after the most recent injection. Bansal et al. [26] detected the spike protein

on exosomes (small cell-derived membrane vesicles) in the circulation even at four months after

the most recent injection.

This surprisingly long persistence is difficult to reconcile with the notion that the expres-

sion is only driven directly by the injected recombinant mRNA. Of note, the Pfizer COVID-19

vaccine mRNA is modified with 1-methylpseudouridine [1]. It is sometimes asserted that RNA

containing 1-methylpseudouridine will be more stable than that which contains regular uridine

[27]. However, while the substitution very strongly increases the level of protein expression

from the mRNA, its effect on RNA lifetime is rather modest, so that the half-life of both the

modified and the unmodified mRNA is on the order of no more than a few days [28, 29]. We

must therefore take the possibility very seriously that the gene encoding the spike protein is

perpetuated and continuously expressed in vivo by way of DNA insertion.

2.3 Distribution of injected vaccine to interior organs via the bloodstream. While the phar-

macokinetics of the vaccine was covered only rather briefly in the EMA assessment report

[1, p. 46-47], a fuller and more illuminating description of Pfizer’s own animal studies on this

question was obtained and shared by the Japanese regulators [30].1 The key data on the dis-

tribution of the vaccine in vivo are shown in Figure 3. The experiments used a model vaccine

which had the same lipid composition as the Pfizer COVID-19 vaccine but contained a different

mRNA. It is likely that the distribution in the organism is mostly controlled by the lipid com-

position, although we cannot rule out the possibility that expression of the spike protein may

modify the distribution, for example by way of increasing capillary leakiness.

We note that the vaccine appears in the blood plasma after a very short time. The highest

plasma level is reached at two hours after the injection; however, already at 15 minutes the

level already reaches almost half of that maximal value. As the blood plasma level drops off,

the concentration rises in several other organs. The fastest and highest rise is observed in

the liver and the spleen. Both of these organs are rich in phagocytes, that is, cells that are in

charge of clearing particles such as microbes or the fragments of decayed body cells from the

bloodstream. Phagocytes are also numerous in the bone marrow, where the vaccine reaches

somewhat lower but still substantial levels (not shown).

While the phagocytes are likely responsible for most of the uptake in the spleen, this may

not be the case in the liver. Here, the vaccine likely ends up mostly in the organ-specific ep-

ithelial cells, which are in direct contact with the blood plasma and very rich in receptors

for lipoproteins, that is, carrier particles that mediate the transport of lipids (fats and fat-like

molecules) between organs. Artificial lipid nanoparticles (LNPs) such as those used in the Pfizer

1The text of the cited document is in Japanese, but an English translation is available [31].
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Figure 3 Organ distribution in rats of a model mRNA vaccine with the same lipid composition as the

Pfizer COVID-19 vaccine. Plot generated from data in Table 2.6.5.5B of [30]. The blood level rises

quickly and then falls as the vaccine accumulates in various organs. The vaccine was measured using a

radioactively labelled cholesterol derivative (unlabelled cholesterol is a regular ingredient of the vaccine

lipid nanoparticles). The data represent vaccine content in µg of vaccine lipid per gram of tissue or blood

plasma. Note the high concentrations in liver, spleen, adrenal glands, and ovaries.

COVID-19 vaccine are known to acquire a shell—a “corona”—of apolipoprotein molecules, which

normally decorate the body’s own lipoproteins [32]. It is this effect that directs such synthetic

LNPs to the same cell types that can take up regular lipoproteins.

As with the liver, uptake into the ovaries and into the adrenal glands is likely also medi-

ated by lipoprotein receptors. Both organs normally take up lipoproteins to obtain cholesterol,

which they use as a precursor for producing steroid hormones—corticosteroids in the adrenal

glands, and female sexual hormones (estrogens and progestins) in the ovaries. The testes,

too, produce sexual hormones (in particular testosterone) from cholesterol, but here the accu-

mulation of vaccine lipid is remarkably much lower. The scientific literature does not offer a

full, straightforward explanation for the restricted uptake into the testes, but it may be related

to the so-called blood-testes-barrier. Another organ that synthesizes steroid hormones (pro-

gestins) in large amounts is the placenta. Here, too, we must expect substantial accumulation

of the vaccine particles, even though the Pfizer study does not report any data on this question.

In most other organs examined the levels were similarly low as in the testes. We note,

however, that at least the blood vessels will be exposed to the circulating vaccine in every organ

and in every tissue.

2.4 Summary. The reverse transcription of the Pfizer COVID-19 vaccine mRNA into DNA and

the integration of the DNA copy into the genome of host cells has been directly demonstrated

in vitro, and the spike protein’s documented long-term persistence in the bodies of vaccinated

persons suggests that DNA integration may occur in vivo and perpetuate the expression of the

spike protein. Moreover, the ovaries accumulate high levels of the vaccine, which implies that

oocytes may be exposed to significant amounts of the recombinant mRNA. Accumulation in the

ovaries and likely also the placenta raises concerns regarding female fertility.
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3 Known and plausible risks that arise from the recently established genomic insertion of

Pfizer COVID-19 vaccine

The results reported by Aldén et al. [23], even though preliminary in some respects, pose some

very serious questions that can no longer be ignored by the EMA and other regulatory authori-

ties.

3.1 Likelihood of DNA insertion occurring in vivo. One remarkable feature in Figure 2 is

that the PCR product which signals genomic insertion is observed in each of the DNA samples

isolated from vaccine-treated cells. This indicates that one or more insertion events have oc-

curred in each experiment. As noted above, the Pfizer COVID-19 vaccine mRNA is modified with

1-methylpseudouridine, which will protect the mRNA from certain degradative pathways [27,

33–35], which may conceivably increase the likelihood of reverse transcription and insertion.

This question has apparently not been experimentally elucidated; not having compelled Pfizer

to carry out such experiments is another glaring oversight committed by the EMA.

In the depicted experiments, the concentration of vaccine was higher than that which can be

expected to occur in vivo. However, in the absence of evidence to the contrary, it is reasonable

to surmise that the likelihood of insertion will be the same for each individual mRNA molecule

and independent of the number of such molecules within a given cell. Thus, the number of

insertion events in vivo would be limited simply by the total amount of mRNA injected; and

that amount exceeds the combined amount used in all samples shown in Figure 2.

Even though we do not know how the efficiency of genomic insertion compares between

the particular human cell line used by Alden et al. and the various cell types found in the

human body, we must expect, at least until proof positive of the opposite is obtained, that

some insertion events will occur in many or even all vaccinated persons.

Retrotransposition is particularly common in actively dividing cells, because during cell

division the membrane barrier which separates the nucleus from the cytoplasm transiently

breaks down; this facilitates the entry of the DNA copy that was generated from the mRNA in

question into the nucleus. While most tissues inside the body have lower proliferation rates

than cell cultures in vitro, some, e.g. the bone marrow and the intestinal mucous membranes,

do proliferate at comparable rates. Moreover, we reiterate that retrotransposition (i.e., genomic

insertion) events may occur in non-dividing cells also [13].

3.2 Biological consequences of DNA insertion. With the LINE-1 retrotransposon at least, DNA

insertions are apparently distributed in a random fashion [10], but they will occur preferentially

within or near transcriptionally active genes, since the DNA of inactive genes will be tightly

packed into complexes with histone proteins and therefore poorly accessible. The genotoxic

effect of an insertion on an active gene can be manifested in several ways.

3.2.1 Gene inactivation. Insertion may occur within a gene and disrupt it. This can lead to the

loss of important cellular gene products (i.e., proteins) and thus, potentially, to the development

of disease including cancer [11, 12]. Insertion may be accompanied by the deletion of large gene

fragments [36].

3.2.2 Gene regulation. Transcriptional and epigenetic regulation mechanisms may be affected,

thus modulating protein expression levels upward or downward with unpredictable and un-
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desirable results. Indirect regulatory effects may affect even distant genes located on other

chromosomes.

3.2.3 Activation of oncogenes. This is a special case of the preceding point, but it is important

enough to be highlighted separately. The occurrence of malignancies through DNA integration

and activation of cancer-promoting genes (oncogenes) has been demonstrated in clinical trials

with a retroviral vector for the genetic treatment of children with SCID-X1 (severe combined

immune deficiency) [37]. These malignancies will typically become manifest only several years

after the completion of treatment [38]. Therefore, thorough long-term investigations concern-

ing possible genotoxic effects of chromosomal integration are absolutely necessary, in both the

pre-clinical and the clinical trial stages, for a valid benefit-risk analysis. This does not apply

just with retroviral vectors, but with any recombinant nucleic acid that can end up inserting

into the chromosomes of the cell. With both the adenovector- and the mRNA-based COVID-19

vaccines, the risk of insertion into the chromosomal DNA must be taken seriously [39].

3.2.4 Autoimmune-like disease. Integration of the spike protein gene into the host cell could

lead to permanent expression of this antigen and thus induce chronic autoimmune-like disease.

3.2.5 Germline integration. We noticed above that Pfizer’s own experiments indicate a high

level of vaccine accumulation in the ovaries. Furthermore, LINE-1 and other retrotransposons

are active and cause genomic insertion events in human oocytes [14]. In combination, these

findings indicate that the Pfizer COVID-19 vaccine gene sequence may be integrated into the

DNA of oocytes, and hence into the human germline. Insertion into male germline cells cannot

be ruled out either, even though according to the animal studies the tissue levels of the Pfizer

COVID-19 vaccine in the testes are significantly lower than in the ovaries.

Should this indeed come to pass—should the germline cells of vaccinated individuals be

rendered transgenic—then the risk of spawning or conceiving transgenic children will not be

limited to these individuals only, but it will necessarily be shared by their current or future

spouses. In effect, an entire generation of future parents will be exposed to this risk.

3.3 Summary. Integration of the mRNA sequences into somatic cells is likely and implies a

risk of cancer and of autoimmune disease. Moreover, the risk of germline integration, resulting

in transgenic offspring, cannot be denied. These risks must urgently be addressed through in-

depth animal studies. Meanwhile, the authorizations based on EMA’s demonstrably inadequate

scientific assessment must urgently be revoked.

4 Genotoxic potential of lipid nanoparticles

While any adverse consequences of genomic insertion would take some time to become mani-

fest as clinical disease, very many severe adverse events have occurred shortly after vaccination

and must therefore be ascribed to other pathogenetic mechanisms. The toxicity of the spike

protein, as well as the consequences of immune attack on the cells producing it, were already

discussed in detail in our previous submission to the court, and they will therefore not be re-

iterated here. We will only note that the death toll continues to mount, with the latest figures

from EudraVigilance having surpassed 43,000 dead [40]. In the following, we will briefly discuss

the potential toxicity of the major synthetic lipid contained in the Pfizer COVID-19 vaccine.
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Figure 4 Molecular structures of the proprietary cationic lipids contained in the mRNA vaccines pro-

duced by Pfizer and by Moderna, respectively. The nitrogen (N) atoms will be partially protonated under

intracellular conditions and thereby acquire a positive charge. Oxygen (O) atoms are indicated; unla-

belled atoms are carbon, saturated with hydrogen.

The quote from the EMA assessment report given at the beginning of Section 1 dismissed

not only RNA, but also lipids as possible causes of genotoxicity. With respect to the latter, such

a statement is rather curious, since lipids are a very large and somewhat vaguely defined class of

compounds, which invalidates any general claims as to their toxicity or the absence thereof. But

since we do know the specific lipids contained in the lipid nanoparticles of the Pfizer COVID-19

vaccine, we can consider whether or not they pose a risk of genotoxicity. There are four lipids

overall, two of which occur naturally (cholesterol and distearoyl-phosphatidylcholine), whereas

the other two are synthetic and had not previously been approved for use in humans. We will

focus here on the more abundant one of these synthetic lipids, which is known by the short

name ALC-315 (see Figure 4).

4.1 Cytotoxic effect of cationic lipids. The first step in the process of vaccine particle uptake

is endocytosis—the particle enters the cell, but it is initially still trapped within a membrane vesi-

cle that budded off the cell membrane. The crucial step of releasing the mRNA from this vesicle

(the endosome) into the cytosol is mediated by a synthetic cationic (positively charged) lipid. In

the Pfizer vaccine, that lipid is ALC-315. After their escape into the cytosol, the cationic lipid

molecules will continue to disrupt intracellular membranes, including those of the mitochon-

dria. These are little organelles within our cells that carry out cell respiration—they generate

hydrogen (in the form of NADH) and react it with molecular oxygen in order to produce ATP,

the most important energy-rich metabolite of the cell. Disruption of mitochondrial metabolism

will cause reactive oxygen species (ROS) to form. These ROS, in turn, can wreak all kinds havoc

inside the cell, including damage to the DNA—hence, they cause genotoxicity.

It should be noted that with any agent that causes genetic damage—this includes ionizing

radiation, but also cytotoxic anticancer drugs—there is a risk of cancer and leukæmia, and

moreover there is a lifetime limit on the overall dose that can be tolerated. Thus, the prospect

of frequently repeated COVID “booster shots,” and also that of extending mRNA technology to

vaccines against other pathogens or non-infectious diseases, conjures up a very grave public

health risk.

4.2 Indications of genetic damage due to cationic lipids in Moderna’s mRNA vaccine. Ac-

cording to the EMA assessment report on the Pfizer COVID-19 vaccine, this manufacturer did

not provide any experimental data on the potential cytotoxicity of their lipid mixture (and the

8



EMA committed a grave error in letting them get away with it). In contrast, Moderna, in its

own application to the EMA, did supply some experimental data. While Moderna uses a differ-

ent proprietary cationic lipid named SMA-102, the two lipids are very similar in structure (see

Figure 4), and there is no reason to expect a major difference in cytotoxic activity.

In Moderna’s animal experiments, polychromatic erythrocytes (red blood cells, RBC) were

counted, as were those with micronuclei. Polychromatic RBC are those which have only just

finished their differentiation inside the bone marrow and disposed of their nuclei. At this

stage, they still retain their ribosomal RNA, which causes them to appear bluish rather than

red in the Giemsa stain. Changes in the percentage of RBC with this characteristic indicate

changes in erythrocyte maturation kinetics. Genotoxic agents can cause both decreases [41]

and increases [42] in this parameter. Differences between sexes are expected to be small. Using

a luciferase-encoding mRNA packaged into a lipid mixture which contained SM-102, Moderna

found a significantly decreased level of erythrocyte polychromasia, but only in male rats. The

reported gender difference raises questions about the statistical power of this study.

Using another model mRNA and again a lipid mixture containing SM-102, Moderna found

“statistically significant increases in micronucleated erythrocytes . . . in both sexes.” A so-called

micronucleus is a chromosome fragment which was produced by chromosome damage [42, 43]

and then left behind in the cytoplasm when the main nucleus was expelled. The micronucleus

assay is widely used to assess genotoxicity in vivo [43].

The EMA report on the Moderna vaccine [44] quotes a study done by the company to the

effect that the increased abundance of micronucleated RBC might have been due not to genotox-

icity, but rather to the impeded clearance of these cells from the bloodstream as a consequence

of the vaccine’s spleen toxicity. However, no proof of this contention is shown; and the EMA

report further states that “a strong increase in Molecular initiating event (MIE) was observed 48

hours after the final administration in the highest dose group in male rats.” While no details

are given as to the exact nature of the observed MIE, an “increase in molecular initiating events”

clearly suggests an actual increase in the rate of formation of genetically damaged cells rather

than merely a decrease in their clearance. Certainly, a report as sketchy and opaque as this

one does not provide a sound basis for dismissing the risk of genotoxicity and proceeding with

approval.

In conclusion, while the data provided by Moderna are incomplete, they strongly suggest

that their SM-102 lipid is indeed genotoxic. This agrees with prior observations of genotoxicity

associated with similar cationic lipids in liposomes, reviewed for example by Inglut et al. [45].

Unless proof positive to the opposite is provided, it must be assumed that the same also applies

to Pfizer’s ALC-315 lipid.

4.3 Sensitivity of lymphocytes to cytotoxic agents. As noted above, reactive oxygen species

also mediate to a large extent the cytotoxic effects of ionizing radiation. A cell type that is

particularly sensitive to radiation, but also to metabolically inflicted genetic damage, are the

lymphocytes.2 Since the lymphocytes are the backbone of the adaptive immune system, we

must expect that cationic lipid toxicity will cause immunosuppression.

2See in particular the example of adenosine deaminase deficiency, a metabolic disease that causes genotoxic
stress to all body cells yet selectively eradicates the lymphocytes, which causes severe combined immunodeficiency
(SCID) [46].

9



4.4 Summary. Apart from the mRNA, the cationic lipid contained in the Pfizer COVID-19 vac-

cine also poses a risk of genotoxicity. The EMA erred in neglecting this risk and not insisting

on its rigorous experimental assessment by the manufacturer.

5 EMA’s evaluation of the Pfizer COVID-19 vaccine did not comply with EU regulations

EMA’s evaluation process, as documented in the EMA assessment report [1], fell short of the

rules set out in various EU directives and regulations.

5.1 Failure to enforce the submission of mutagenicity studies. The most comprehensive

EU directive on the evaluation and approval of new medicines is Directive 2001/83/EC of the

European Parliament and of the Council of 2001 [47]. While it has been superseded in parts

by later directives, most of its provisions remain in force. This includes in particular Part 3

on toxicological and pharmacological tests. Under the subheading II. Performance of Tests,

paragraph D. Mutagenic potential specifies that studies on mutagenicity are obligatory with

any new substance. This provision is general and not limited to any particular category of

medicines.

Both of the synthetic lipids and the mRNA contained in the Pfizer COVID-19 vaccine are

novel compounds that so far had not been approved for use as part of any other medicine. Thus,

in waiving Pfizer’s obligation to subject such studies, the EMA failed to enforce compliance with

this binding and specific regulation.

5.2 Gene-based vaccines are a form of “advanced therapy.” The above-mentioned directive

was updated and partly superseded by EC regulation No 1394 in 2007 [48]. This regulation

introduces the concept of “advanced therapies” (emphasis added):

(1) New scientific progress in cellular and molecular biotechnology has led to the devel-

opment of advanced therapies, such as gene therapy . . .

(2) Insofar as advanced therapy products are presented as having properties for treating

or preventing diseases in human beings, or that they may be used in or administered

to human beings with a view to restoring, correcting or modifying physiological func-

tions by exerting principally a pharmacological, immunological or metabolic action

. . .

The relevance of this definition of “advanced therapies” is that, by virtue of the terms high-

lighted in the quote, it unequivocally includes gene-based vaccines, even though the subse-

quently issued directive 2009/120/EC [49] explicitly excludes “vaccines against infectious dis-

eases” from its definition of “gene therapy medicinal products.”

5.3 Failure to enforce evaluation of risk of genome integration. Another Commission Direc-

tive, 2009/120/EC, is concerned entirely with “advanced therapy medicinal products,” which

as just shown includes the gene-based vaccines. It states that a risk-based approach “may be

applied” to determine what kind of studies will be required for approval. In this context, the

“level of integration of nucleic acid sequences” into the genome and the risk of oncogenicity

are explicitly mentioned.

Section 4 on specific requirements regarding Module 4, subheading 4.1 on all advanced ther-

apy medicinal products, states that with pharmacological and toxicological testing, rationales
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for the choice of models and experiments must be given. This arguably implies that rationales

for not performing certain studies must also be provided—as indeed was done by the EMA in

its barren statement that “the components of the vaccine formulation are lipids and RNA that

are not expected to have genotoxic potential.” Of course, as is clear from both earlier evidence

and the experimental demonstration of the vaccine’s genome integration, the EMA’s reasoning

was flawed.

5.4 Summary. The EMA has failed in its duty to protect the EU population from the inherent

genotoxic risks of the Pfizer COVID-19 vaccine. Even without understanding the relevant sci-

ence at the depth we should expect of it, the EMA could easily have avoided this grave mistake

by adhering to the letter of existing EU regulations on medicinal products in general and on

“advanced therapies” in particular.
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