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1 Background and Introduction

This expert opinion discusses the safety and efficacy of Johnson & Johnson’s (J & J’s)
adenovirus-based Ad26.COV2.S vaccine against COVID-19 (the J & J vaccine). It refers to
the open assessment report by the European Medicines Agency (EMA) on this vaccine, as
well as to peer-reviewed scientific publications and several other data sources. The EMA
report [3] is used as the primary reference because it is the most thorough document of
its kind. A similar but shorter document was prepared by the American Food and Drug
Administration (FDA) in connection with the FDA’s emergency use authorization of the
J & J vaccine [4]. Most other regulators, including in particular the South African Health
Products Regulatory Authority (SAHPRA), have not published any similarly detailed doc-
uments.

1.1 the J & J vaccine is not a traditional vaccine but rather a form of gene therapy.
In principle, the use of the word “vaccine” for the J & J vaccine is misleading and pro-
motes unjustified expectations in the public’s mind of a protective effect with low risk.
According to the scientific definition, the technique employed by this vaccine—namely,
of introducing DNA into human cells—constitutes gene therapy, and the J & J vaccine is
therefore a gene therapy product. This view is adopted by the FDA in its short guide
“What is Gene Therapy?” [5]:

Gene therapies can work by several mechanisms: . . . Introducing a new or modified
gene into the body to help treat a disease

The FDA definition also explicitly references the use of viral vectors as one method for
introducing the foreign DNA:

Viral vectors: Viruses have a natural ability to deliver genetic material into cells,
and therefore some gene therapy products are derived from viruses. Once viruses
have been modified to remove their ability to cause infectious disease, these modi-
fied viruses can be used as vectors (vehicles) to carry therapeutic genes into human
cells.

This definition by the FDA describes the J & J vaccine to a “T.” In this case, a modified
adenovirus is used as a vector (vehicle) to carry the foreign, synthetic genetic material
(DNA) into human cells. This foreign DNA encodes the SARS-CoV-2 spike protein, causing
the cells to synthesize this protein.
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1.2 The gene delivery system used by the J & J vaccine causes risk of delayed, grave
disease. In addition, the introduction into human cells of this foreign DNA raises the
possibility of its stable, irreversible incorporation into the human genome. This, in turn,
creates the potential for dangerous side effects, some of which could be confirmed or
ruled out only by long-term observation. These side effects must be considered with any
such gene therapy product, but in the case of this vaccine they have not even been re-
searched in the most preliminary manner—no long-term studies of any kind are currently
available.

It is therefore inappropriate to refer to the J & J vaccine as a protective vaccine in
the classical style. For the sake of simplicity as well as for consistency of this expert
opinion with the original report of EMA, the term “vaccine” will be used in the following.
Nevertheless, the reader should keep in mind that this injectable is not a proper vaccine
but a gene therapy product that may irreversibly alter human cells.

2 Content of the J & J vaccine

2.1 The recombinant adenovirus construct. Adenoviruses are non-encapsulated, ico-
sahedral infectious particles (virions) between 80 and 100 nm in diameter. Each virion
contains a single copy of the double-stranded DNA genome.

The active substance of the J & J vaccine consists of a recombinant human adenovirus
type 26 that contains a synthetic gene encoding the SARS-CoV-2 spike glycoprotein. This
gene has been codon-optimized in order to increase the efficiency of protein synthesis
inside human cells, and it also carries several amino acid substitutions that stabilize
the protein’s structure. In particular, the recognition site for the protease furin, which
cleaves the spike protein into its S1 and S2 fragments within the host cell, has been
abolished by replacing several crucial amino acids. Furthermore, two proline residues
have been introduced into the spike protein’s hinge region; these cause the spike protein
remains in the so-called “prefusion” conformation [3, p. 43].

After this modified virus infects a cell, each gene of the altered viral genome is tran-
scribed to messenger-RNA (mRNA), which is then translated to the encoded protein mo-
lecule by cellular ribosomes. The translation of the SARS-CoV-2 spike protein begins
with the formation of a leader sequence. This leader sequence causes the spike protein
to enter the cell’s secretory pathway and ultimately become incorporated into the cell
membrane and be exposed to other cells. Some of the spike protein molecules will re-
main on the cell, which may cause it to be attacked by the immune system (see Section
6.8.2); other spike protein molecules may undergo cleave, and the detached S1 fragments
may bind to receptors on other cells, causing damage to the latter (see Section 6.8.1).

2.2 The J & J vaccine virus is replication-deficient. In addition to endowing it with the
synthetic SARS-CoV-2 spike protein, the genome of the J & J vaccine virus has also been
modified so as to ensure that the virions, while remaining able to enter human cells
and initiate the synthesis of viral proteins, cannot form functional progeny virions that
could infect other cells in turn. This should in principle prevent the vaccine virus from
spreading in the human population.

In order to accomplish this purpose, the E1 gene, which encodes an essential part of
the viral protein shell (the capsid), was deleted. The place vacated by this deletion has
been filled with the gene encoding the modified SARS-CoV-2 spike protein (see Figure
1). Since the E1 protein remains necessary for generating the vaccine virus particles, the
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Figure 1 Schematic Representation of the J & J vaccine Vector Genome. The expression cassette
for the SARS-CoV-2 spike protein replaces the E1 gene, which was deleted from the viral genome
in order to disable viral replication in human host cells. Graphic adapted from [3].

gene encoding it has been engineered into genome of the cell line (PER.C6 TetR) which is
used for producing the vaccine.

A further optimization concerns the expression of the SARS-CoV-2 spike protein,
which is switched on in the cells of the human vaccinees but is suppressed in the produc-
ing cell line, freeing the latter from a considerable biosynthetic burden. This is achieved
by placing the spike protein gene under the control of a highly effective promoter (hu-
man tetracycline-regulated long cytomegalovirus, CMV), which contains binding sites for
the Tet repressor protein. The transcription of the spike protein is mostly suppressed
when the Tet repressor protein is present, as it is within the PER.C6 TetR cell line. The
repressor protein is absent, however, in human cells, which means that transcription will
be switched on.

The recombinant viral genome contains several other minor modifications which are
summarized in the EMA report [3, p. 43].

2.3 Other ingredients. Aside from the viral particles just described, the vaccine also
contains the following ingredients: 2-hydroxypropyl-β-cyclodextrin (HBCD), citric acid
monohydrate, ethanol, hydrochloric acid, polysorbate-80, sodium chloride, sodium hy-
droxide, trisodium citrate dihydrate, and water for injection.

3 Dose and route of vaccination

The vaccine is administered intramuscularly (IM) in a single dose of 5 × 1010 viral par-
ticles per dose of 0.5 mL. The product is available in a 2.5 mL (5 doses) multidose vial
presentation in packs of 10 vials each [3, p. 19].

4 Manufacture of the J & J vaccine

4.1 Production sites. There are three sites for the manufacture of the J & J vaccine
(Janssen Vaccines & Prevention B.V., Leiden, NL; Janssen Biologics B.V., Leiden, NL; Emer-
gent Manufacturing Operations Baltimore LLC, Baltimore, USA). Certificates of good man-
ufacturing practice (GMP) compliance are available for all sites [3, p. 21-22].

4.2 The manufacturing process. The description of the manufacturing process given
in the EMA report is unclear. The text describes that the viral recombinant DNA was
taken from viruses previously produced in cells. The authors describe how they disrupt
these cells and then isolate the viruses from the cell lysate. However, virus particles are
not isolated from cell lysates, but rather from the (liquid) growth medium. Further on
in the report, however, the authors mention what substances they have added to the
fermentation process in bacterial cells. These two statements contradict each other.
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It is common practice to produce large amounts of recombinant viral DNA in bacteria
using bioreactors. After the bacterial cells are lysed, their chromosomal DNA is degraded
using nucleases, and the recombinant viral DNA (active substance) is separated from this
degraded bacterial DNA and from other process-related impurities. We can assume that
this was done here as well, since in the end the authors mention that the recombinant
DNA is passed through 0.2µm pore filters in order to remove any remaining bacterial
cells or debris before being stored at -40◦C. That such an elementary error in the docu-
mentation should have been committed or overlooked by the EMA raises grave doubts
about the integrity of the review and approval process.

After its isolation from bacteria, the viral DNA is introduced (transfected) into PER.C6
Tet cells, which then express the viral proteins from it. Some of these proteins combine
with the DNA to form the finished virus particles, which are then released from the cells
into the growth medium. The produced virions are finally isolated from the medium.

According to EMA, there is no risk of contamination with extraneous infectious agents
(viruses or other microbes).

4.3 Validation of the assay for replication-competent adenovirus particles. While in
principle the design of the J & J vaccine recombinant virus renders the cell culture-gener-
ated virions unable to replicate in vivo, there is a possibility of recombination events in
cell culture, which might mobilize the gene encoding the viral E1 protein from the cellu-
lar genome and reinsert it into the viral genome. This would result in the emergence of a
replication-competent adenovirus (RCA). Such a virus could then establish an infection in
the vaccinated persons and potentially also be transmitted and spread in the population.

The safety test for the absence of such replication-competent adenovirus (RCA) was
only carried out for the active substance (the recombinant virions) but not for the fin-
ished pharmaceutical product. The EMA report states that “the results complied with the
acceptance criteria specifications” but does not specify these criteria. The report does
not state that RCA particles were absent; presumably, they were present at low abun-
dance. Still, the presence of any RCA at all in a vaccine product raises the possibility of
adenovirus propagation and exacerbation of host response.

Because it is extremely difficult to completely avoid the emergence of RCA in aden-
ovirus vector products in the current production process, examining the level of RCA in
each lot of adenovirus vector product is important. It is not clear from the EMA report
that this test is applied on every production batch of the vaccine. In addition, testing for
the presence of RCA in patients who have been injected adenovirus vectors should have
been mandated during the clinical study. The latter was not done [3, p. 33, 53].

4.4 Lack of animal testing for adventitious agents. Since the J & J vaccine is produced
with biological materials, there is a need to guard against possible contamination with
adventitious pathogenic agents. The World Health Organization (WHO) defines adventi-
tious agents as microorganisms that may have been unintentionally introduced into the
manufacturing process of a biopharmaceutical product [6]. These agents can include
bacteria, fungi, mycoplasma/spiroplasma, mycobacteria, rickettsia, protozoa, parasites,
transmissible spongiform encephalopathy (TSE) agents (prions), and viruses.

Adventitious pathogens could be inadvertently introduced into a vaccine with the
starting materials used for production. While any vaccine production process will in-
clude some purification steps, with live viral vaccines such procedures must necessar-
ily be rather gentle and cannot guarantee the comprehensive, reliable elimination of all
other live microbes. Therefore, to ascertain the absence of adventitious agents, exten-
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sive testing during vaccine production is necessary, not only in vitro but also in animal
models.

Prior experience shows that in the manufacture of biological products this danger
must be taken very seriously. In a number of cases, adventitious agents went undetected
during production and made their way into a marketed vaccine product. Examples of
such contaminants are the monkey virus SV40, which was found in polio vaccine; bacte-
riophages, which were found in measles and polio vaccines; reverse transcriptase activity,
which arose from contamination by an unidentified avian retrovirus, in measles, mumps
and rubella (MMR) vaccine; and finally porcine circovirus particles or DNA sequences,
which were found in rotavirus vaccine [7].

With respect to the J & J vaccine, the EMA report cites numerous documents concern-
ing the quality of raw materials and excipients, and it describes various intermediate
steps of purification. It also does discuss some tests which were carried out in cell
cultures [3, p. 37]. Crucially, however, the report does not contain any information on
animal experiments to test for adventitious agents. We must therefore assume that no
such animal tests were performed in the production of the J & J vaccine. These tests are
vital in order to safeguard human health, and it is therefore unacceptable to omit the
important animal tests.

4.5 Stability and shelf life specification of the active substance. Until conditional ap-
proval was granted, no data produced had been provided by J & J to EMA which would
demonstrate the efficacy of the current vaccine doses or acceptable immunogenicity of
the commercial batches at the end of their shelf life [3, p. 28].

J & J has evaluated representative batches of the active substance for stability during
storage (real-time at -60◦C and accelerated at 5◦C). These included clinical and small-
scale manufacturing batches from the Janssen Vaccine and Prevention B.V. site (Leiden,
NL) and large-scale batches from the Janssen Biologics B.V. site (Leiden, NL). A stability
testing program was established with appropriate readout parameters. All batches are
tested at all time points for pH, infectious units, transgene expression, viral particles,
and ratio of viral particles to infectious unit.

Crucially, however, at the time of approval, EMA had only 6 months worth of stability
data for the active substance and 3 months worth for the small commercial batch (manu-
factured at the Janssen Vaccine and Prevention B.V. site) as well as for a large commercial
batch (manufactured at the Janssen Biologics B.V. site). It is unacceptable that studies
under both the real-time and the accelerated stability storage conditions had not been
completed, and that data for all batches—especially commercial batches—had not been
submitted before approval was granted. In the absence of any study results, appropriate
shelf life of the product and storage condition were arbitrarily stipulated. Shelf life was
estimated from long-term (below -40◦C) and accelerated (2-8◦C) stability data of other
vaccines based on viral Ad26 vectors that had been produced using the same technology
platform.

It is irresponsible to accept uncertainties in batch shelf life, since EMA or other reg-
ulators cannot know for how long each batch will be used. Extended storage obviously
might reduce the concentration of infectious virus particles to such an extent that vacci-
nation would result in little or no immune response.

4.6 Stability of the finished vaccine product. The hold time for the finished vaccine—
that is, the time period for which the vaccine can be stored and used without loss of
infectiousness—is currently still being determined, since the vaccine is simply too new
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for observation of the complete time course of loss of activity; currently, only some
early time points of the J & J vaccine stability studies on clinical batches are available.
The currently used preliminary value for the shelf-life is therefore based on a statistical
model and on data from similar Ad26 products, not on this specific vaccine.

Once the maximum hold time will have been experimentally validated, it must be com-
pared to the assumed preliminary value on which the use of the vaccine in the ongoing
vaccination campaign is based. The shorter the accepted hold time, the more unstable
the virus is.

Based on the above statistical model used to predict the time course of the decline
in vaccine potency, it was tentatively agreed that the unopened vaccine vials could be
stored 24 months at -25◦C to -15◦C and 3 months when refrigerated at 2◦C to 8◦C, in
both cases protected from light [3, p. 35].

Sensitivity of the finished product the J & J vaccine to light stress has not been deter-
mined and will need to be investigated separately using a further study post-approval.
In this study, the vaccine should be tested for potency, turbidity, radius and aggregation.
All cases of significant negative deviation should be immediately reported to EMA.

Verification of the hold time is important to ensure consistent infectiousness of the
virus particles. A decrease in infectiousness would reduce the cellular uptake of the
vaccine, which in turn would cause diminished spike protein production, resulting in
little or no immune response. The vaccine dose would then have no effect. At the time
of approval, no verified data on the hold times were available.

4.7 Chemical and biochemical impurities. Quality risk management principles (ICH
Q9) were used to identify critical process-related impurities. According to the EMA re-
port, there were 81 different impurities in the active substance, only two of which were
classified as critical: Host Cell DNA and Host Cell Protein [3, p. 36]. J & J has determined
certain specification limits, conformance with which they verify during the manufactur-
ing process. According to EMA, the present data show that specific purification steps
resulted in efficient minimization but not elimination of impurities. The EMA deemed
the achieved degree of purity sufficient.

4.7.1 Product-related impurities. These include empty or incomplete adenovirus parti-
cles not containing any DNA, aggregated particles, and adenovirus protein molecules as
well as fragments or post-translationally modified forms thereof. Such impurities were
analyzed by J & J and reported to EMA. The latter determined that the impurities were
present in small amounts and consistent between batches. The stated impurities have
been present in the product that was used in clinical trials.

4.7.2 Elemental impurities. The International Council for Harmonisation, of which the
European Community is a founding member and with which SAHPRA is affiliated as an
observer, has issued the ICH Q3D guideline on elemental impurities in pharmaceutical
products. Both the European and South African regulators should therefore demand
that J & J ensures compliance of its vaccine with this guideline. A summary of this risk
assessment and a control strategy for elemental impurities in compliance with ICH Q3D
should be developed. However, data on elemental impurities are being collected and
analyzed only after approval. This is unacceptable.
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5 Non-clinical aspects

5.1 Animal studies on vaccine efficacy in animals. Studies were performed on several
animal models [3, p. 44-50]: 1. mice [8] 2. Syrian hamster [9, 10] 3. challenge studies in
rhesus macaques [9] These studies are summarized in the following.

5.1.1 Mice studies.

Study 9346-20004

• Mice 8-12 weeks of age were injected with a single dose of the J & J vaccine, which
contained 108, 109 or 1010 virus particles, respectively

• Analysis was carried out 4 weeks after vaccination

• Antibodies that bound spike protein specifically were detectable, and the amount
(titres) of such antibodies correlated with the dose of vaccine administered

• The antibodies produced had neutralizing activity against wild-type SARS-CoV-2 virus

• The authors compared two doses of the J & J vaccine (108 and 1010 virus particles,
respectively) and elicited T cells that produced IFN-γ. No differences were observed
between the two doses.

Study 9346-20007

• A single dose of the J & J vaccine (1010 virus particles, 20% of a human dose) was
used. This was compared to a single dose of purified 50µg of spike protein, used in
combination with µg Adjuphos (an aluminium phosphate vaccine adjuvant)

• Immunogenicity of the two regimens was compared two weeks after vaccination

• the J & J vaccine was shown to induce the T cell-associated cytokine IFN-γ, whereas
the alum-adjuvanted spike protein did not

• The ratios of IFN-γ/IL-4, IFN-γ/IL-5, and IFN-γ/IL-10 were high with the J & J vaccine, indicating
a Th1 response

• High IgG2a levels were observed only after the J & J vaccine vaccination, which the EMA
report interpreted as another indication of a Th1-directed response

5.1.2 Rabbits (Study TOX14369).

• According to EMA, immunisation with a dose corresponding to one tenth of a full
human dose induced a humoral and cellular immune response

• Raw data were not available to EMA

5.1.3 Syrian hamster.

Study TKO707

• Syrian hamsters 10-12 weeks of age were used

• The immunogenicity and protection by the J & J vaccine was compared with other
Ad26-based candidate SARS-CoV-2 vaccines, and with placebo (an Ad26 vector virus
not containing any spike protein gene)

• One- and two-dose schedules were compared

• Animals were challenged (experimentally infected with SARS-CoV-2) 4 weeks after the
last vaccination and followed for 4 days after infection

• A single immunisation with 109 or 1010 of the J & J vaccine virus particles—2% or
20%, respectively, of a human dose—induced spike protein-binding antibodies in a
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dose-independent manner. Neutralising antibody titres were higher at 4 weeks after
a second dose than at 4 weeks after a single dose.

We note that this experimental design does not prove that a booster dose increases
the antibody response. The antibody titre might have increased further with time
even without a second dose of vaccine; therefore, antibody titres should have been
measured and compared at the same time points after the first injection throughout
in animals that did and did not receive the second dose, respectively.

• Immunisation with the J & J vaccine reduced the viral load within the lungs after chal-
lenge with the SARS-CoV-2 virus, compared with placebo. The reduction in viral load
was not, however, apparent in the upper respiratory tract, as infectious virus particles
were also detected in vaccinated animals after challenge. This occurred regardless of
the one- or two-dose vaccination schedule.

• Due to a technical error, only limited histopathological data are available for the one-
dose schedule, hampering any conclusion as to the potential benefits of a two-dose
(raw data not available).

Study TKO766

• The immunogenicity and efficacy of the J & J vaccine in a single-dose regimen was de-
termined in Syrian hamsters at different doses of 107, 108, 109 or 1010 virus particles
of the J & J vaccine, with the highest dose corresponding to 20% of a human dose

• Placebo consisted of 1010 virus particles of an Ad26 vector not encoding any SARS-
CoV-2 antigen

• Viral load and histopathology of the lungs were evaluated after challenge

• A single immunisation with the J & J vaccine induced spike protein-binding and neu-
tralising antibodies, and it reduced median lung viral load as well as lower respiratory
tract histopathology scores after inoculation with SARS-CoV-2. All effects were dose-
dependent

• A dose of 108 virus particles or below of the J & J vaccine resulted in a breakthrough
SARS-CoV-2 infection upon challenge, as determined by the viral load in lung tissue. If
breakthrough infection occurred, no increase of viral load was noted compared with
the infection in the control group. There was no indication of increased lung pathol-
ogy in the vaccinated animals even at lower doses, and no presence of eosinophils
was noted in histopathological analyses, showing that the presence of low levels of
neutralising antibodies elicited by sub-optimal the J & J vaccine vaccine doses do not
aggravate lung disease in challenged Syrian hamsters compared to controls

Tostanoski et al. [11]:

• A single administration of 2% (109 virus particles) or 20% (1010 virus particles) of a
human dose of the J & J vaccine protects Syrian hamsters against severe disease and
mortality after challenge with a high dose of 5 × 105 TCID50 (median tissue culture
infectious dose)

• The vaccinated animals showed a minimal interstitial pneumonia, whereas the con-
trol animals displayed moderate to severe multifocal pneumonia characterised by
consolidation, affecting 30 to 60% of lung parenchyma

• Antibody responses correlate inversely with lung viral load after challenge

• In this model an inverse correlation of the antibody response with upper respiratory
tract viral load was also identified
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• Immunisation with the J & J vaccine decreased the number of virus RNA copies, and
the time period of their persistence in lung, nose, trachea, heart, gastrointestinal
tract, brain, spleen, liver and kidney compared to sham-vaccinated animals

Based on the data presented in hamster immunogenicity and challenge studies, one
can conclude that vaccination with one or two doses of the J & J vaccine at 109 and 1010

virus particles 4 weeks prior to challenge protects the animals from moderate to severe
disease, as evidenced by reduction of viral load and histopathology in the lower respi-
ratory tract. The extent of this protection correlates with antibody titres. In contrast,
benefits of the vaccine in terms of upper respiratory tract protection are not clearly ap-
parent, as measured by viral load (infective and viral RNA material), histopathological
scores and immunohistochemistry. A correlation of upper respiratory tract protection
with antibody titres is not clearly established.

5.1.4 Rhesus macaques. Many data in this section are taken from EMA’s report (pages
47-50 and 54-55) and cannot be independently verified.

Study NHP 20-09

• Animals (n=4 to 6) were vaccinated IM with a single dose that amounts to twice the
human dose (1011 virus particles) or with placebo (saline)

• The challenge occurred 6 weeks later, using pseudovirus or SARS-CoV-2 strain USA-
WA1/2020 (105 TCID50)

• All of the animals remained healthy throughout the study; no differences between
groups or changes in time of clinical scores, pulmonary X-ray images, laboratory
parameters of inflammation, or histopathology were reported

• A decrease in viral load in both the upper and the lower respiratory tract was shown

• A single immunisation with the J & J vaccine was found to induce antibodies against
the spike protein as well as neutralising antibodies against pseudovirus

• The T-cell response, as judged by IFN-γ production, is rather low and variable; no IL-4
response is detectable

• Some limited data were presented on the immune response to the challenge itself,
which was evaluated 2 weeks afterwards (at week 8 post immunisation). These data
showed that levels of neutralising antibodies after challenge seem to remain stable,
whereas binding antibodies seem to increase after challenge. The cause for this dis-
crepancy is unknown

Study NHP 20-14

• Dose level titration study with the J & J vaccine applying 1011, 5× 1010, 1.125× 1010,
and 2× 109 virus particles administered as a single dose each (n=5 per dose level)

• A single immunisation with the J & J vaccine induced protection from SARS-CoV-2
infection in the lower and the upper respiratory tract. This was observed in all dose
groups, but protection was strongest with highest with the two highest doses

• the J & J vaccine induced neutralising (measured by pseudovirus neutralization) and
binding (whole spike protein or receptor binding domain ELISA) antibodies; the titres
correlated with the dose levels

• T cell response, as measured by IFN-γ expression, was also dose-dependent but rather
low and variable overall
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• Since a higher number of breakthrough infections was observed in the nose compared
to the lung, these data suggest that protection in the upper respiratory tract may
require higher vaccine doses, which induce a stronger systemic immune response

For correlate of protection analysis, the data of the above two studies, as well as of a
third one (NHP 20-07) were pooled, and the following findings were reported:

• Non-human primates were vaccinated with a single dose of Ad26-based SARS-CoV-2
vaccine candidates (2×109 to 1011 virus particles), followed by challenge via intranasal
and intratracheal route with SARS-CoV-2 (USA-WA1/2020, dose: 105 TCID50) at week
6 or week 7

• the J & J vaccine was not evaluated in study NHP 20-07 but 7 other Ad26 SARS-CoV-2
vaccine candidates were tested under comparable conditions

• All three studies used the same immunogenicity assays: two pseudovirus neutralisa-
tion assays, two ELISAs for binding antibodies, and a T cell assay (IFN-γ ELISpot)

• All studies also used the same assay to determine viral load in broncho-alveolar
lavages and in nasal swabs: RT-qPCR of SARS-CoV-2 E gene subgenomic ribonucleic
acid (sgRNA)

• Two logistic regression analyses were made independently: one dataset consisted of
all vaccine candidates combined (N=51) and a second dataset containing only the J & J
vaccine candidate (N=26).

• Based on the data generated with the final vaccine candidate, derived from studies
NHP 20-09 and 20-14, the dose-dependent increase in the humoral immune response
correlates with protection from infection, especially in the upper respiratory tract

• While protection from infection in the lower respiratory tract was observed with few
breakthrough cases even in the low-dose groups, viral load in the upper respiratory
tract was dose-dependent

According to the data listed in the EMA report, vaccination of rhesus monkeys with
the J & J vaccine at all dose levels followed by challenge with SARS-CoV-2, was associ-
ated with considerably lower average lung pathology scores than with unvaccinated or
sham-vaccinated animals, and with the absence of virus-induced lung pathology after
challenge. In the control animals in general, but especially in the age-matched control
group, pneumonia induced after challenge was very mild and without clinical signs.

5.1.5 Appraisal of animal studies. An animal model without clear clinical findings is
not suitable to study immunogenicity and viral clearance, and most importantly is not a
valid disease model for studying this vaccine. If even unvaccinated animals don’t show
disease symptoms, how can vaccine efficacy against the clinical disease be demonstrated?
Note also that the animal trials did not attempt to determine the vaccine’s ability to stop
the transmission of a disease. Thus, the animal trials do not prove any substantive
benefit of the vaccine.

The studies in rhesus monkeys and Syrian hamsters showed only a partial protective
effect of the vaccine against an experimental SARS-CoV-2 challenge based on pathologi-
cal analyses. Information on the cellular immune response induced by the vaccine is very
sparse. Data on Th1 or Th2 bias in the immune response response and T cell subtyping
after vaccination and challenge was rather limited and, in some studies, completely ab-
sent. Based on the vaccine-induced IFN-γ production, cellular immune responses were
rather weak and variable.
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It must also be noted that the animals in these studies were young and healthy. They
could only be infected with SARS-CoV-2 by application of a high viral load directly into
the respiratory tract (trachea). Translating this to humans, it is important to remember
that the most vulnerable individuals are older and have underlying diseases that make
them more susceptible to severe COVID-19 disease. The inconsistent results of the ani-
mal studies leave in doubt the real extent of the protection from COVID-19 disease even
in these young, healthy animals. In elderly humans with many comorbidities and gen-
erally less vigorous responses to vaccination, the protective effect of the vaccine seems
even more doubtful.

5.2 Pharmocokinetics (PK). Pharmacokinetics comprises the absorption, distribution,
metabolism, and excretion of a drug (ADME for short). These parameters control the
availability and utilization of the drug—or here, the vaccine—in the organism. All four
parameters will affect the strength and the timing of the vaccine’s effect on cells and
tissues. It is not acceptable for EMA to claim that ADME studies are not relevant to the
development and licensing of a novel vaccine, particularly in the present case, since the
agent in question does not possess the characteristics of a proper vaccine.

With the exception of some experiments concerning distribution, no ADME studies
have been performed; and these distribution studies did not use the Ad26.COV2.S vac-
cine itself but some related recombinant virus constructs (see below). A vaccine which
uses completely new technology needs to be closely monitored in every direction, and a
key aspect is how the components of the vaccine are distributed, metabolised and broken
down by the body. It must also be examined whether any residues are excreted which
can contaminate the environment and pollute supplies such as drinking water.

5.2.1 Distribution. Two studies in rabbits were carried out to examine the biodistribu-
tion of recombinant viral particles [3, p. 50-51]. The vaccines in question were derived
from the same Ad26 vector but encoded antigens other than the SARS-CoV-2 spike pro-
tein. In one study, the viruses were administered intramuscularly at doses of 5 × 1010

viral particles. Tissue samples were collected at days 11, 61, or 91 after injection. In the
second study, the Ad26-based vaccine was given at a dose of 1011 virus particles, and the
animals were sacrificed on days 11, 90, 120 or 180 after injection.

Animal tissues were analysed for Ad26 vector DNA using a quantitative PCR assay.
According to the EMA report, both of the tested Ad26-based vaccines showed a similar
pattern of systemic distribution and clearance, despite carrying different transgenic in-
serts. Vector DNA was primarily detected at the site of injection, within the draining
lymph nodes, and to a lesser extent in the spleen. The amount of Ad26 DNA within
these tissues decreased slowly, with a small amount remaining in an iliac lymph node of
one animal at 180 days. In one of the two studies, the vector DNA was below limit of
detection in all other organs. No biodistribution into the gonads (ovaries and testes) was
detected.

The EMA report does not state which organs were studied and at what time points
the DNA was found. The report also claims that in only one of the two studies all organs
except the one specified were free of DNA. What should we make of the second study,
which apparently found DNA in other organs? There is no information as to whether,
for example, the central and peripheral nervous systems and bone marrow were studied.
Based on what is known about the biodistribution of adenoviruses in general, it must be
assumed, until proven otherwise, that the vaccine also penetrates the nervous tissue and
bone marrow, with unpredictable adverse effects. Also, since the two recombinant virus
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constructs did not express the SARS-CoV-2 spike protein, these studies may underesti-
mate the extent of viral penetration into the brain (see Section 6.8.1).

Even though these data are pivotal, they were not available at the time of approval.
Indeed, DNA persistence was shown in various other published preclinical studies that
demonstrated the presence of adenovector vaccine DNA for up to 2 years after IM injec-
tion, with low but detectable expression and immunogenicity in a mouse model [12].

5.3 Toxicology. The safety profile of the J & J vaccine has been assessed in two toxicol-
ogy studies in rabbits [3, p. 51-53].

5.3.1 Repeat dose toxicity. Three intramuscular injections of the J & J vaccine contain-
ing 1011 viral particles or placebo (saline) were administered on days 1, 15, and 29, and
tests were carried out for 3 weeks after the last vaccination. According to the EMA
report, the toxicological analysis revealed a slightly elevated body temperature, a de-
crease in body weight, as well as changes in blood laboratory parameters. There was
an increase in the numbers of monocytes and lymphocytes and an increase in a lev-
els of plasma proteins associated with inflammation (C-reactive protein, fibrinogen, and
globulins). Histopathology findings showed increased lymphoid cellularity of germinal
centers in popliteal and iliac lymph nodes and the spleen. These findings were partially
or completely reversible at 3-weeks after injection. The local effects at the injection site
consisted of transient skin reactions associated with minimal to slight and reversible
inflammation and haemorrhage.

The EMA assessment report does not provide any detailed information about what
exactly has or has not been investigated. Transparency regarding the results of the
possibly altered blood parameters might shed light on how the thrombosis that occurs
in some of the vaccinated people (see Section 9.3) is linked to the vaccine. Aside from
the stated increase in plasma fibrinogen, no other blood parameters related to blood
coagulation are mentioned. No such blood parameters were monitored in the subjects
during the clinical trials either. In this context, we must note that there is reason to
believe that the SARS-CoV-2 spike protein itself and the immune reaction to it can trigger
blood coagulation (see Section 6.8); therefore, we need to know whether the relevant
blood parameters have been investigated in this animal model or not.

5.3.2 Reproductive toxicity. This was studied by injecting female rabbits with a single
dose of the J & J vaccine containing 1011 either 7 days before mating, on gestational day
6, or on gestational day 20. No adverse effects were observed on maternal body weight
or fertility, nor on fetal body weight or morphology. Effects on male fertility and repeat
dose toxicity were apparently not assessed, and the number of animals tested is not
stated, so that the statistical power of this study cannot be evaluated.

6 Risks and dangers ignored by J & J and the EMA

Above, we have summarized the rather limited animal trials and other non-clinical data
which the EMA deemed sufficient for granting its emergency use authorization for J & J’s
the J & J vaccine. We maintain that in accepting this evidence the EMA acted negligently,
as did the other regulatory bodies in South Africa and all over the world. In the following,
we will discuss the existing evidence, both clinical and non-clinical, which should have
compelled the EMA to demand much more thorough tests and documentation.

6.1 Secondary pharmacodynamics and safety pharmacology. While primary pharma-
codynamics is concerned with the intended and expected effects of a drug, secondary
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pharmacodynamics refers to its unintended, “off-target” effects. Safety pharmacology
is a related concept, focusing on harmful, usually unintended effects. The EMA report
states that no studies in either category were carried out, and it deems this acceptable,
since it conforms with the general guidelines applicable to vaccines [3, p. 50]:

. . . in line with the WHO guidelines on non-clinical evaluation of vaccines, stand-
alone safety pharmacology studies are not deemed necessary.

In other words, J & J was absolved of its responsibility to prove that its product is safe
simply by using the semantic trick of calling this experimental gene therapy a “vaccine.”
The safety testing requirements that really should have been applied in this case are
those for gene therapy products, which require some very involved long-term follow-up
studies [13].

In addition to the long-term risks inherent in any therapeutic approach that involves
the introduction of foreign DNA, there are also very specific short-term risks that result
from the known biological activities of the SARS-CoV-2 spike protein. Of these, three are
discussed in the following.

6.1.1 Release of S1 fragment into the circulation. The vaccine induces the host cells
to produce the spike protein molecules and expose them the cell surface, where they
are presented to the immune system. It has been reported that cells can cleave off and
release a fragment (the S1 peptide) of the spike protein. Conceivably, the released S1
fragments can be transported in the bloodstream and give rise to adverse effects at
distant sites [14]. The S1 peptide contains the entire receptor binding domain (RBD) and
thus is able to bind to ACE2 receptors on other cells. Those receptors will then be taken
up into their host cells. The decreased amount of ACE2 receptors remaining on the cell
surface will disturb the balance of the renin-angiotensin hormone system, which may
lead to cell damage, inflammation, and thrombosis.

6.1.2 Cell-cell fusion. Newly synthesized spike protein molecules that remain unclea-
ved on the cell surface can also bind to ACE2 receptors on other cells, which may cause
the two cells to fuse [14, 15]. This resembles the normal function of the protein, namely
to induce fusion of the virus particle to the host cell membrane; and it cannot be assumed
to be fully suppressed by the two proline substitutions engineered into the protein (see
Section 2.1). The resulting syncytia (fused cells) are giant cells with multiple nuclei, and
they can assume pathological activities. Small amounts of spike protein suffice to set off
this fusion cascade.

6.1.3 Thrombocyte activation. Blood platelets, too, are known to express ACE2 recep-
tors on the cell surface and thus can bind the spike protein. In vitro, this results in direct
platelet activation and aggregation, platelet spreading, leukocyte-platelet aggregate for-
mation, and clot retraction. In vivo, such effects would translate into an increased risk
of thrombosis formation. Spike protein molecules also directly stimulate platelets to
release granules, coagulation and inflammatory factor secretion.

6.1.4 Conclusion. There biological activity of the SARS-CoV-2 spike protein can cause
significant damage to cells and to the human body in multiple ways. The approval of the
J & J vaccine for use in humans without prior safety pharmacology tests to address these
pathogenic mechanisms is irresponsible. J & J also performed no preclinical studies on
pharmacodynamic drug interactions, which means that there are no available data con-
cerning the behaviour of the vaccine in recipients who show physiological changes due
to diseases, genetic mutations, ageing or the influence of other drugs. For example, con-
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sidering that blood clotting and bleeding disorders have been reported both in COVID-19
and after vaccination, and furthermore that many elderly people are taking drugs that
inhibit blood clotting, it would certainly have been important to examine how the vaccine
interacts with such drugs; but no such study was carried out.

6.2 Ecotoxicity/environment risk assessment. Even though the vaccine is a genetically
modified organism (GMO), EMA assumes that it poses a negligible risk it poses to human
health and the environment. Accordingly, no studies on ecotoxicity /environment risk
assessment have been performed [3, p. 53].

The potential for DNA products to be released unintentionally into the environment
is another safety concern. This could happen because of accidents during vaccine pro-
duction or during the vaccination process. Plasmid DNA—such as that isolated from
bacterial cells in the first stage of the vaccine manufacturing process—can be quite resis-
tant to breakdown in the environment. Therefore, it may be necessary to study potential
environmental effects such as the persistence of plasmid DNA and its uptake by other
organisms in the environment. Furthermore, it was not investigated whether vaccinated
persons will excrete the vaccine or any part thereof into the environment. No urine or
stool samples have been tested for vaccine components that could cause problems for
important municipal providers e.g. for drinking water. No monitoring of excretion in
recipients of the vaccine is planned.

Since the vaccine contains GMOs, unused vaccine vials or waste material should be
disposed of in accordance with local guidelines for genetically modified organisms or bio-
logically hazardous waste. It cannot be assumed that medical clinics which will dispense
the vaccine have the appropriate biohazard level 2 facilities required for safe disposal
and, in addition, have the expertise and permits for handling GMOs.

6.3 Risk of recombination between vaccine and wild-type adenovirus strains. The
DNA of the replication-incompetent adenovirus used in the J & J vaccine could undergo
recombination with the DNA of a natural, replication-competent adenovirus. This might
occur when the two viruses happen to infect the same cell within the body of a vaccine
recipient, and it could produce a virus that encodes the SARS-CoV-2 spike protein and at
the same time is replication-competent. Two major risks would then result:

1. The recombinant virus could replicate in the vaccine recipient’s body, and excessive
amounts of spike protein might be produced, with correspondingly increased toxicity.

2. The recombinant virus might be transmitted to other persons, including some in
whom the vaccination is contraindicated.

In Section 4.3, we argued that the precautions taken by J & J against the emergence
of replication-competent recombinant virus during vaccine production were insufficient.
The import of this section is that even if the in vitro production process could be fully
secured in this regard, it will be impossible to eliminate the risk that a recombinant virus
will emerge in vivo.

6.4 Pre-existing or vaccine-induced immunity to adenovirus vectors. Adenoviruses
are among the pathogens that can cause the common cold. We currently know more than
50 distinct human adenovirus serotypes [16], and due to this large number of circulating
viruses and their relative ease of transmission, the vast majority of people have been
infected by multiple adenovirus-types during childhood and throughout their lives. This
means that a significant proportion of the human population has antibodies and T-cell
immunity to these viruses.
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6.4.1 Interference of immunity against adenoviruses with vaccination. Specific im-
munity or cross-immunity to a certain human adenovirus serotype will hamper the use
of this serotype for the construction of adenovector vaccines, because

1. the pre-existing antibodies will bind to the vaccine virus particles and may prevent
their cellular uptake;

2. any cell that does take up a virus particle will begin to express not only the trans-
gene—in this case, the SARS-CoV-2 spike protein—but also the adenoviral proteins. If
the recipient is already immune to the adenovirus serotype in question, the cell may
then be attacked and destroyed by cytotoxic T-cells.

Both effects will reduce the amount of the transgene product expressed. This would
likely not have been observed in the pre-clinical study for the J & J vaccine, because the
animals used in such studies are kept under clinically sterile conditions and are not nat-
urally infected with adenoviruses; however, the same cannot be expected with humans.

6.4.2 Serotype-specific immunity varies between continents. It should be pointed out
that the prevalence of neutralizing antibodies to different adenovirus serotypes may vary
considerably between geographic regions; in particular, serotypes that are rare in the
United States or in Europe can be quite common in other regions [17–19]. Adenovirus
serotypes that are subject to such geographical variation may induce cross-immunity to
other serotypes to different degrees. Thus, in some parts of the world, many recipients
of of the vaccine may already have a distinct immune response to the virus, including
both neutralizing antibodies and specifically reactive T cells.

6.5 Immune interference observed in previous vaccine development efforts. Human
Adenovector-5 based vaccines showed high efficacy in pre-clinical studies, but in clinical
trials they performed below expectation because participants already had human Ad5
immunity due to natural exposure. In particular, in a phase I study, individuals with
pre-existing immunity to this serotype showed lower immune responses compared to
participants without pre-existing immunity [20].

Adenovector 26 pre-existing immunity was assessed in study VAC31518COV1001
(Phase I/IIa) by measuring neutralising antibodies to the Ad26 backbone vector at base-
line and prior to second placebo injection on day 57 [3, p. 68ff]. According to the EMA
report, 9% of the participants in the placebo group display Ad26-neutralising antibodies
[3, p. 72]. Also, in earlier large vaccine clinical studies done by J & J with the same Ad26
backbone vector, Ad26 seroprevalence varied by continents. The highest seroprevalence
was reported in Africa (77.9%), followed by Brazil (44%), Asia (41.4%). Much lower values
were observed in North America (15.1%) and Europe (11.6%) [3, p. 167].

According to EMA, the potential impact of natural or vaccine induced pre-existing
anti-Ad26 immunity on vaccine efficiency remains unclear. From experience with sero-
prevalence on adenovectors, we must expect that immunity to the vector will severely
limit the immunizing effect of vaccine the J & J vaccine.

6.5.1 Immune-mediated adverse reactions. Pre-existing immunity to HAd5 has also
been associated with adverse outcomes beyond interfering with vaccination [21]. Injec-
tion of recombinant adenovirus preparations can induce potent inflammatory responses,
in part due to the activity of structural viral proteins [22]. Activation of innate responses
appears to involve several pathways, including at least two toll-like receptors as well
as type 1 interferon expression. In addition, the adenovector DNA is recognized in the
cytosol by NALT3, which in turn triggers a pro-inflammatory cytokine response. Over-
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all, adenoviruses and adenovectors are recognized by innate sensors through multiple
pathways that all result in activation of cytokine and chemokine release, which in turn
impose dose-limiting toxicity for the use of adenovectors in humans.

6.5.2 Death due to adenovirus gene therapy in a human clinical trial. A stark example
of an adverse reaction to adenovirus gene therapy, likely immune-mediated, is the first
death in a gene therapy phase I experiment, which occurred in 1999 at the University of
Pennsylvania [23, 24]. Re used a replication-defective adenovirus, Ad5-vector (injected
dose: 6 × 1011 virus particles per kg of body weight), to deliver potentially therapeu-
tic DNA to the liver. Approximately 18 hours later, the 18 years old subject developed
jaundice and impaired consciousness. The subsequent clinical course was marked by
systemic inflammatory response syndrome with biochemically detectable failure of mul-
tiple organ systems, leading to death 98 hours following gene transfer. Post-mortem
examination was consistent with the clinical course, and vector DNA sequences were
readily detectable in most tissues. The subject had shown high serum levels of IL-6 and
IL-10 but normal TNF-α immediately after infusion of the vector. This experience points
to the limitations of animal studies in predicting human responses, which in this fatal
case were ascribed to an unexpectedly strong immune reaction [25].

Further studies are absolutely necessary to gain a better understanding of the im-
mune response to replication-defective adenovirus vectors and of their toxicity, and also
in order to understand the substantial differences in both between individual subjects.
Considering the limitations of our current knowledge, it is irresponsible to administer
adenovirus-based vaccines such as the J & J vaccine to healthy people—particularly on
such a large scale as has been done since immediately after emergency use authorization
was granted.

6.5.3 Diminished efficacy of repeat injections. Finally, even in patients without any
pre-existing immunity to Ad26, the first injection will induce immunity not only to the
transgene product (the SARS-CoV-2 spike protein) but also to all of the adenoviral pro-
teins whose genes remain intact (see Figure 1). This freshly induced immunity will then
interfere with the second and all further injections. The Russian Sputnik V vaccine uses
two different adenovirus serotypes (26 and 5, respectively) as vectors for the first and
second dose, respectively, to address this problem [26]; however, J & J and AstraZeneca
prefer to pretend that it does not exist.

6.6 Genotoxicity and carcinogenicity. One theme conspicuous by its absence among
the animal studies on toxicology (see Section 5.3) genotoxicity and carcinogenicity. We
will here explain why J & J’s omission of such studies, and EMA’s acquiescence to it, are
fundamentally flawed.

6.6.1 Adenoviruses have a very broad host cell spectrum. One feature of adenovi-
ruses that makes them attractive as vectors for gene therapy is their very broad host
cell range. They can infect, and therefore deliver genes to, most human dividing and
non-dividing cells, since almost all cells express the primary adenovirus receptor (CD46)
and the secondary integrin receptors [27].

In J & J’s distribution study (Section 5.2.1), adenovirus DNA was found only in some
tissues, but the sensitivity of DNA detection depends on the proportion of infected cells
within the tissue. Thus, even if the analysis of a large organ as a whole may not detect
viral DNA, individual cells of the organ may very well have picked up the virus. Hence,
we must expect that the vaccine will be found in all tissues; accordingly, the genotoxic
effects may also occur in many cell types and organs.
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6.6.2 Insertion of adenovirus DNA into the host cell genome. It has been known for
several decades that viral DNA can integrate into the genome of mammalian host cells
[28]. These interactions are of interest not only in tumor virology and gene therapy, but
also for the role of viral DNA as an evolutionary mechanism. Thus, it has been scien-
tifically demonstrated in many ways that adenoviruses introduce their genetic material
into the chromosomal DNA of human cells via both non-homologous and homologous
recombination [29–32].

The site of adenovirus integration into host cell DNA cannot be controlled [29]. There
are more than 70 different adenovirus-transformed cell lines that show non-identical
patterns of viral DNA insertions into the host genome [31]. In vitro studies on hamster,
mouse, rat, and human systems identified no highly specific sites of viral DNA insertion
into the cellular genome. Published work on adenovirus vectors indicates that in most
cases the vector genome remained intact after integration; the same was also observed
with the wild-type adenovirus DNA. Some integration events had taken place completely
non-specifically, without any detectable sequence similarity between the host DNA at the
site of insertion site and the viral genome, whereas in other cases short homologous
stretches near the junction sites could be discerned.

6.6.3 Biological consequences of viral DNA insertion. It should be emphasized that all
integration sites in the host cell genome have been shown to be transcriptionally active.
The resulting genotoxic effect can be manifested in various ways [33–35]:

1. Gene inactivation: insertion may occur within a chromosomal 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.

2. Gene activation: viral promoters and insertion of viral DNA into the regulatory el-
ements of chromosomal genes may increase the transcription rate of these genes.
This, too, may transform the host cell into a cancer cell, which may then proliferate
and mature into a clinically manifest tumour. Viral DNA integration is an important
paradigm in modern tumour biology.

3. Gene regulation: other transcriptional and epigenetic regulation mechanisms may
be affected, increasing or decreasing expression levels of individual proteins with
unpredictable results.

4. Chromosomal damage: other possible effects of adenovector integration are chromo-
somal deletions, inversions, or translocations. Such a loss or rearrangement of ge-
netic material may affect a large number of genes and accordingly have more severe
consequences than the effects discussed above. For example, chromosomal translo-
cations are often associated with leukaemia.

5. Autoimmune-like disease: integration of the spike protein gene into the host cell
could lead to permanent expression of this antigen. This would cause the immune
system to attack these cells and could lead to autoimmune-like disease.

The occurrence of malignancies through DNA integration and oncogene activation
has been demonstrated, for example, in clinical trials with a retroviral (not adenoviral)
vector for the treatment of children with SCID-X1 (severe combined immune deficiency)
[36]. These will typically become manifest several years after the completion of treatment
[37]. Therefore, thorough long-term investigations concerning possible genotoxic effects
by chromosomal integration in the pre-clinical and clinical trial stages are absolutely
necessary for a valid benefit-risk analysis of gene transfer vectors like the J & J vaccine.
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Detailed information on genotoxicity after gene transfer is already available for vectors
derived from viruses of the retrovirus and parvovirus families. In contrast, there are only
few studies on chromosomal integrations of adenovector DNA after gene transfer in cell
cultures, and even less is known about adenovector integration in vivo [32].

It is irresponsible to use an adenovirus vector as a vaccine on humans when so lit-
tle scientific data is available which covers such a very short observation period. Even
though the regular adenovirus life cycle is extrachromosomal, it is dangerous to assume
that adenovectors will never integrate into the cellular genome; there are no studies to
prove this point. On the contrary, in previous in vivo studies it was shown that injection
of hamsters with wild-type adenovirus type 12 (Ad12) resulted in tumor formation due
to chromosomal integration of the virus DNA and the expression of cancer-promoting
proteins [31]. Therefore, long-term follow-up studies must be categorically demanded
for any adenovector-based vaccine (see Section 6.6.6).

6.6.4 Efficiency of adenoviral DNA insertion. Stephen et al. examined the frequency
of insertion into liver cell DNA of a recombinant type 12 adenovirus, using a limiting
amount of viral particles, such that only a negligible number of cells would have taken
up more than one virus particle. Under these conditions, approximately seven in 100,000
cells that had taken up the virus ended up with a chromosomally inserted copy of its
genome. One human dose of the J & J vaccine contains 5× 1010 particles; if each of these
were taken up by a cell, then the number of integration events expected from the data
Stephen et al. would be 700,000.

At first glance, this number may not seem very high when compared to the frequency
of spontaneous mutation events. However, most spontaneous mutations are point mu-
tations, which do not usually cause the same extent of gene damage as the integration
of whole or partial adenovector genomes, which is much more likely to lead to wholesale
gene inactivation or even chromosomal damage.

6.6.5 Open questions. The mechanism of insertion of foreign DNA into mammalian
cells is not yet fully understood at the molecular level. Accordingly, there is a need for
further research and better understanding prior to approval of any vaccines based on
DNA vectors. Currently, researchers mainly focus on the following topics:

1. Does insertion occur randomly throughout the genome, or is it targeted to specific
sites?

2. If insertion is not random: what are the characteristics of the chromosomal sites that
are targeted by the insertion of foreign DNA, and at which sequence motifs does the
foreign DNA recombine with cellular DNA?

3. What cellular or viral factors facilitate insertion of foreign DNA?

4. What are the effects of the inserted genes on the expression of host genes adjacent
to the inserted DNA, or on the expression of genes located at more distant sites?

All of these questions have a direct bearing on the risks inherent in the use of the J & J
vaccine, but they cannot currently be answered. In particular, it is unknown for how long
the vector DNA may persist within the cell without undergoing integration. Pre-clinical
studies have shown the presence of episomal (extra-chromosomal) DNA for up to 2 years
upon intramuscular injection, with low but detectable expression and immunogenicity
in a mouse model [38]. According to the FDA, DNA persistence is not generally evident
at ectopic sites in biodistribution and persistence studies, but remains detectable at the
injection site for periods exceeding 60 days. Such long persistence in the nuclei of trans-
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fected cells increases the risk that the foreign DNA will ultimately integrate into the host
chromosomes, and therefore the long-term risk of mutagenesis and tumour induction.

6.6.6 The need for long-term follow-up studies on gene therapy products. Integrating
gene therapy vectors can persist in the body over the life-span of the patient’s trans-
duced cells. According to a guide published by the FDA in 2020 [13], leukemias have
been reported in more than one trial in which subjects received cells that had been ge-
netically modified in vitro using γ-retroviral vectors. Advances in analytical techniques
for integration site analysis in patient samples collected during long-term follow-up have
provided some insight into the possible mechanisms involved in the occurrence of such
delayed adverse events. Such risks can be mitigated through improvements in vector
design and the duration and design of long-term follow-up observations.

In keeping with the generic FDA recommendation, a preclinical study in a relevant
animal species should also have been performed with the J & J vaccine to assess the
duration of its persistence in cells of different tissues, since it is currently unknown
how long this gene therapy product persists in the host after injection. If such studies
turn up evidence of chromosomal integration, then all clinical protocols should include
long-term follow-up observations for appropriate human subject protections. Only after
completion of such a study could one reliably assess the risk of delayed side effects.

In the absence of such specific information, some extent of adenovector insertion
into the genome of host cells must be considered likely, for reasons that were discussed
above. In this context, we note that the applicable FDA recommendation states that
for gene therapy products that can integrate into the genome, a long term observation
study (LTFU) of up to 15 years is necessary, including the investigation of new clini-
cal conditions such as new malignancies or hematological disorders, new incidence or
exacerbation of a pre-existing neurologic disorder, rheumatologic or other autoimmune
disorder, or potentially product-related infection. None of this has been done with the
J & J vaccine.

6.6.7 The benefit of preventative vaccination does not warrant the risk of long-term
genetic damage. According to the FDA, gene therapy products derived from adeno-
viruses generally pose a low risk of delayed adverse events. If only severely sick people
were to be treated with such a gene therapy product, the risk-benefit ratio might well
be acceptable if indeed the people so treated were cured of their disease, and if no
safer conventional treatment is available. But with the COVID-19 adenovector vaccines,
millions of people are exposed to the risk of long-term genetic damage, even though they
are healthy, and the viral disease supposed to be prevented by the vaccines is usually
mild and self-limiting. Even if these vaccines were effective, which they are not (see
Section 8), the risk of late adverse events would be neither proportionate nor acceptable.

6.7 High risk of antibody-dependent enhancement and severe lung disease after vac-
cination. Since the clinical trials were carried out on a greatly accelerated schedule,
with overlapping rather than successive second and third stages (“telescoping”), it has
not been determined whether antibody-dependent enhancement (ADE) will occur after
SARS-CoV-2 immunization. Based on review of numerous scientific data (see below), the
likelihood that ADE will occur in recipients of this coronavirus vaccine is high enough to
be significant to reject these vaccines.

Antibody-dependent enhancement of disease (ADE) has been observed in human sub-
jects with several natural virus species, but also with vaccines for respiratory syncytial
virus (RSV), dengue virus and measles [39, 40]. Vaccine-elicited enhancement of disease
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was also observed with SARS and MERS viruses [41, 42] and with feline coronavirus [43],
which are closely related to SARS-CoV-2. In particular, SARS-CoV and SARS-CoV-2 are
highly homologous, with 80% sequence identity at the genome level, and the viral recep-
tor on host cells for both is ACE2.

An antiviral vaccine that induces ADE will aggravate rather than mitigate the cor-
responding viral infection. The immune mechanisms of this enhancement invariably
involve antibodies. In the simplest case, antibodies that have bound to the viral particle
promote uptake of the latter into cells through binding, with their unoccupied (Fc) ends,
to Fc receptors on those cells. In addition, interaction of antibody-antigen complexes
with Fc receptors on macrophages alters the function of these cells and induces lung
injury through hyperimmunity and Th2 skewing of T-cells (see below). Notably, both
neutralizing and non-neutralizing antibodies have been implicated in ADE.

6.7.1 Lessons from experimental SARS-CoV vaccines. One early SARS-CoV vaccine
candidate was produced from inactivated whole SARS-CoV virus without adjuvants. In
animal experiments, this vaccine preparation provided only modest protection, since
it induced only low neutralizing antibody titres but was able to early clear lungs from
viruses in challenged ferrets.

In mice, inactivated whole virus vaccines with or without alum adjuvant also provided
only partial protection, but they caused severe eosinophilic lung pathology, similar to
that seen with SARS-CoV rechallenges after natural primary infection [41]. In a SARS-
CoV homologous rechallenge study, 11 of the 12 vaccinated African green monkeys were
free of replicating virus at day 5 after rechallenge. However, incidence and severity of
lung inflammation was not reduced despite the reduced viral replication mediated by the
progressive increase in anti-SARS-CoV antibodies upon rechallenge [44].

Eosinophilic immunopathology in the lung was also observed in another mouse study
which examined a double-inactivated SARS-CoV vaccine with or or without alum adju-
vant [45], as well as with an alum-adjuvanted vaccine directed against the SARS-CoV
nucleocapsid protein [46]. All vaccine variants demonstrated poor protection against a
non-lethal heterologous challenge in aged mice.

These collective data raise significant concerns regarding SARS-CoV vaccine safety,
suggesting a generalized problem of Th2-polarizing response [47]. This highlights the
need for additional studies of the molecular mechanisms governing vaccine-induced
eosinophilia and vaccine failure, especially in the aged-animal models that better reflect
human disease in the more vulnerable individuals. To date, it is not known if human sub-
jects vaccinated against COVID-19 might be similarly predisposed to severe lung immune
pathology upon SARS-CoV-2 infection. It seems likely that infection with natural coro-
naviruses or injection with vaccines against not only induces neutralizing antibodies to
viral antigens, but also poses a unique problem related to Th2-biased immune response.
Many animals immunized with coronavirus vaccines show eosinophilic pathology in the
lungs after new infection with the wild type virus or after vaccination [45–48]. The same
phenomenon has been reported after immunization of mice with recombinant coron-
avirus spike proteins.

Gene-based vaccines have been tried against SARS as well. As early as 2005, a mod-
ified poxvirus vector was constructed that carried the complete SARS-CoV viral spike
protein gene. The findings were much the same as with conventional vaccines—namely,
increased lung pathology after viral challenge [49].

The most promising path toward a truly protective vaccine may be to focus not on
the technique of antigen delivery but rather on the adjuvant. Mouse studies published in
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2015 have shown that formulation of SARS-CoV spike protein or inactivated whole-virus
vaccines with novel delta inulin-based polysaccharide adjuvants enhanced neutralizing-
antibody titres [48]. This kind of experimental vaccine also provides protection against
both manifest disease and the development of lung eosinophilic immunopathology.

Another strategy to reduce the level of eosinophilic pathology in the lungs is the use
of Toll-like receptor agonists together with inactivated whole virus SARS-CoV vaccine
[47]. Further in-depth studies are needed to elucidate the long-term protective effects of
different adjuvants and to develop safer and more effective vaccines. No similar efforts
were made in the development of the J&J vaccine discussed here.

6.7.2 Evidence of ADE in COVID-19. The possibility of ADE in the context of natural
infection with SARS-CoV-2, as well as of vaccination against it, has been acknowledged
[50]. More specifically, ADE due to spike protein antibodies elicited by other coronavirus
strains has been invoked to account for the peculiar geographical distribution of COVID
clinical disease severity within China [51]. Johnson & Johnson and the regulatory bodies
are well aware of the risk of ADE as well. The EMA report summarizes the information
supplied by J & J as follows [3, p. 181]:

‘Vaccine-associated enhanced disease (VAED), including vaccine-associated enhan-
ced respiratory disease (VAERD)’ was included as an important potential risk. . . .
Non-clinical studies with Ad26.COV2.S-immunised Syrian hamsters and NHP did
not show evidence of VAED or VAERD . . . Data from clinical trials did not show any
indication of the presence of VAED, including VAERD. However, as long-term safety
and efficacy data are not yet available, the risk VAED/VAED remains an important
potential risk.

Overall, it is clear that the risk of ADE is recognized in theory but has not been
addressed in human vaccine recipients with any degree of rigour. Given the abundant
evidence of ADE with experimental SARS vaccines, this is unacceptable.

6.7.3 Conclusion. In summary, a Th2-type immunopathologic reaction with severe lung
inflammation and eosinophil infiltration upon challenge of vaccinated animals has oc-
curred in three animal models including two different inbred mouse strains with four
different types of SARS-CoV vaccines, both with and without alum adjuvant. None of the
various SARS-CoV vaccines was ever approved for use in humans. Until and unless proof
positive to the opposite is adduced, we must assume that the current crop of COVID-19
vaccines, including the J & J vaccine, may cause ADE. In this context, we note that the J & J
vaccine showed an almost threefold increased risk of COVID infection, relative to no vac-
cination, in a recent large scale study published by the CDC (see Section 8). ADE seems
to be the most straightforward explanation for this observation from the real world.

6.8 Thromboembolic disease, thrombocytopenia, and disseminated intravascular co-
agulation. Adverse reactions related to blood clotting have occurred with all gene-based
COVID-19 vaccines (see Section 9). There are two major mechanisms that apply to all of
them, namely

1. direct effects of the spike protein, and

2. attack of the immune system on cells that have taken up the vaccine and express the
spike protein.

With the adenovirus-based vaccines manufactured by Johnson & Johnson and Astra-
Zeneca, there is a third mechanism: adenoviruses as such, even without encoding the
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SARS-CoV-2 spike protein or any other transgene, have been shown to trigger blood
clotting. We will consider each of these mechanisms in turn.

6.8.1 Toxicity of the spike protein. The SARS-CoV-2 spike protein is a leading cause of
the manifestations of severe COVID disease.1 Some of its harmful effects are mediated by
the S1 fragment, a soluble protein molecule that is released from infected cells through
proteolytic cleavage of the surface-anchored spike protein. The blood plasma level of S1
correlates with disease severity [52]. S1 can bind to ACE2 receptors on endothelial cells
and on thrombocytes (blood platelets), which can promote blood clotting [14, 53].

The spike protein also damages the capillary barriers in the lungs and the brain [54,
55]. In addition to the ACE2 receptor, the protein binds to Toll-like receptor 4 (TLR-4)
and to the cell surface protein CD209 (CLEC4M) [56]; these interactions extend the host
cell range of the virus. TLR-4 in particular has been implicated in myocarditis, which is
associated with the virus infection [57] and also a prominent side effect of the COVID
vaccines, particularly in young men.

Against the background of this well-known toxicity, it is very peculiar that all of the
current gene-based vaccines, including the J & J vaccine, were designed to induce the
expression of functionally active spike protein in the cells of our bodies2 rather than of a
“toxoid,” that is, an immunogenic but innocuous derivative of the toxic protein. Toxoids
can be produced with simple means and have been successfully used as vaccines for
a long time, for example with diphtheria and tetanus, whose eponymous toxins can be
rendered non-toxic by facile chemical modification. With modern methods of molecular
biology, it should have been easy enough to create a non-toxic spike protein derivative
for vaccination.

The concerns about vaccine-induced spike protein toxicity are not at all merely hy-
pothetical. Blood plasma levels of S1 detected in vaccinated persons are comparable to
those observed in severe cases of the viral infection [52, 58]. Accordingly, similarly grave
detrimental effects on vascular integrity had to be expected after vaccination; and this is
indeed borne out by a very large number of severe adverse events (see Section 9).

6.8.2 Risk of clotting and bleeding due to autoimmune attack. Aside from the direct
toxicity of the spike protein, we must expect additional harm due to immune reactions
against it. If the protein is expressed within vascular endothelial cells—the innermost
cell layer of the blood vessels—then an immune reaction to it can destroy these cells.
The resulting vascular lesion will again activate blood clotting. This immune reaction
can involve cytotoxic T-cells, but also antibodies that trigger the complement system
and other immune effector mechanisms. Note that this mechanism of cell damage will
also operate in other tissues—any body cell that expresses the spike protein will thereby
become a target for the immune system.

Direct spike protein toxicity is significant because it does not involve an immune
reaction and therefore can be triggered right away even in persons without pre-existing
immunity. The immune attack mechanism will be particularly dangerous in persons with
pre-existing immunity. Such immunity can arise from infection with the SARS-CoV-2
virus or from a previous injection of vaccine. In addition, cross-immunity induced by
other coronaviruses may also promote cell destruction through immune attack.

1Sections 6.8.1 and 6.8.2 have been adapted from a recent court expertise on the Moderna vaccine by
Palmer and Bhakdi [2].

2The vaccines produced by Pfizer, Moderna, and J & J incorporate two proline substitutions intended to
stabilize the spike protein in a “pre-fusion” conformation. However, this does not prevent the proteolytic
release of the S1 fragment, which appears to be responsible for much of the direct toxicity.
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6.8.3 Blood clotting induced by adenovirus vectors: animal studies. Lafont et al.
[59] examined the occurrence of thrombosis after adenovirus-mediated gene transfer
into normal and atherosclerotic arteries in animal experiments. A replication-deficient
adenovector expressing the β-galactosidase reporter gene was injected into normal and
atherosclerotic arteries. Three days later, the animals were sacrificed and examined for
thrombi and for the presence of β-galactosidase activity. Non-occlusive thrombi were
readily detected in atherosclerotic arteries. β-Galactosidase activity was found predom-
inantly in the endothelial (innermost) layer of blood vessels. Thrombi were formed as
well after injection of adenovirus particles without any transgene.

In a preclinical study in rhesus monkeys, administration of a replication-deficient
adenovirus vector was shown to reduce platelet counts and platelet half-life in a dose-
dependent manner [60]. Injection of 6× 1012 particles per kg caused severe thrombocy-
topenia (reduction of the platelet count by up to 90%) and a decrease in platelet half-life
from normally 111 hours to 22 hours. Another study in the same animal species with
administration of 1013 particles of an E1-deleted recombinant adenovirus or a virus that
had been rendered replication-incompetent by UV irradiation also showed severe throm-
bocytopenia and evidence of disseminated intravascular coagulation [61]. The same was
observed in rabbits after injection of 5 × 1011 infectious adenovirus particles/kg. A re-
duction of platelets by 80-90% was measured within 48 hours [62].

Thrombocytopenia after application of adenoviral vectors for gene therapy was also
reported in clinical studies. For example, injection with 1010-1013 adenoviral particles
encoding a thymidine kinase gene in patients with metastatic liver tumors showed grade
1 thrombocytopenia in 6 of 16 patients (38%) and grade 3 in 1 subject (6%) [63]. In a
phase I clinical trial which involved the injection of 1012 adenovirus particles expressing
heat shock protein 70 into cancer tissue, two patients (7%) developed thrombocytopenia,
with one case classified as grade 4 [64].

How adenovirus particles trigger thrombi and thrombocytopenia is still poorly under-
stood. Activated platelets contribute to blood clotting both through mutual aggregation
and through facilitating, on their cell surfaces, membrane-dependent reactions of the
plasmatic coagulation cascade, ultimately resulting in fibrin activation and aggregation.
It was determined that platelet activation occurs rapidly after incubation with human
adenovirus Type C5 (HAdv-C5) and that platelets express HAdv-C5 attachment receptor,
CAR. This suggests that direct HAdv-C5 binding to CAR on platelets may be responsible
for virus-mediated platelet activation. This is supported by some studies carried out in
vitro and in vivo [65, 66]. Secondly, HAdv-C5 was also shown to bind avidly to coagu-
lation factor X, which suggests a mechanism for the direct activation of the plasmatic
coagulation cascade, with possibly devastating consequences.

The formation of a thrombus involves numerous elements, including endothelial
cells, platelets, plasma proteins, and shear stress changes. In the circulation, once a
vessel wall is injured, collagen is exposed, which causes platelets to accumulate at the
site of injury and become activated. This is mediated by von Willebrand factor (VWF),
which causes platelet adherence to the injured vessel wall through binding to both the
collagen and to specific receptors on the surface of platelets. Activated platelets also
recruit leukocytes. Fibrin and fibronectin are produced and cross-link together to form a
protein plug to stop the blood loss.

In von VWF knock-out mice, injection of adenovirus did not show significant throm-
bocytopenia compared with wild-type mice [67]. This study also showed that adenovirus
causes adhesion of platelets to endothelial cells. Formation of mixed aggregates of
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platelets and leukocytes then sets off blood coagulation. Such uncontrolled activation
and recruitment could lead to thrombosis, tissue damage, and loss of organ function.
If this occurs in multiple locations at once—a condition referred to as disseminated in-
travascular coagulation—it will also consume plasma coagulation factors and platelets.
The upshot will be simultaneous diffuse, aberrant blood clotting and bleeding. The ab-
sence of thrombocytopenia in knock-out mice deficient in complement factors C3 and B
[22] also suggests a role of the serum complement system in this phenomenon.

6.8.4 Blood clotting induced by adenovirus vectors: clinical observations. A very re-
cent observation of pathological blood clotting induced by a viral vector concerns the
gene therapeutic Zolgensma, which is intended to treat spinal muscular atrophy, a rare
genetic disorder of the motor neurons. The gene delivery method used for Zolgensma
is essentially the same as that used with the J & J vaccine, with an only slightly differ-
ent virus, namely the non-replicating recombinant adeno-associated virus serotype 9.
Clinical application can cause thrombotic microangopathy [68]. This is an acute and life-
threatening condition characterized by thrombocytopenia, hemolytic anemia and acute
kidney injury. Since this gene therapy was approved for the treatment of children with
spinal muscular atrophy, five confirmed cases of TMA have occurred in the approxi-
mately 800 children treated worldwide to date.

Overall, it is apparent that the novel method of introducing genetic material into hu-
man cells via adenoviruses or adeno-associated viruses is fraught with dangerous side
effects, the causes of which are not yet entirely clear. While such risks might be accept-
able in otherwise incurable conditions such as spinal muscular atrophy, it is absolutely
irresponsible to impose them on healthy people who have little or no risk to ever experi-
ence a severe course of COVID-19.

6.8.5 Vaccine-induced clotting and bleeding disorders: conclusion. This section will
have made it clear that vascular injury, clotting, and bleeding induced by the J & J vac-
cine and other gene-based SARS-CoV-2 vaccines had to be expected. However, out of
the pathogenetic mechanisms enumerated above, not a single was examined, let alone
excluded, by J & J in any preclinical animal experiments. In the main clinical study, a nu-
merical imbalance was observed for the venous thromboembolic events with 11 subjects
in the vaccine group (6 cases of deep vein thrombosis, 4 cases of pulmonary embolism,
1 case of transverse sinus thrombosis) versus 4 in the placebo group [3, p. 160].

Since the approval of the J & J vaccine, numerous cases of thromboembolic events and
DIC have been observed in vaccinated individuals (see Section 9), which motivated the
transient suspension of its use in as many as 15 countries, many of them EU members.

6.9 Risk of neurological disease. Aside the general danger of bleeding and clotting,
which also pertain to the brain and can give rise to stroke and cerebral venous sinus
thrombosis, there are many forms of inflammatory and demyelinating diseases, includ-
ing transverse myelitis, disseminated encephalomyelitis, Bell’s palsy, and Guillain-Barré
syndrome. While all of the gene-based vaccines are affected [69, 70], Guillain-Barré syn-
drome has been identified as a particular risk with the J & J vaccine [71].

7 Clinical studies

Most of the EMA report [3] deals with the clinical trials on the J & J vaccine. A summary
of the study protocols devised by J & J can be found on pages 59-64 of the report. The
phase 3 studies were carried out internationally, but more than 40% of the subjects came
from the United States, and another 40% from six Latin American countries [3, p. 103]. In
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Brazil, a substantial percentage (approximately 30%) of the participants had neutralizing
antibodies against adenovirus serotype 26 even before vaccination; approximately 15%
of these subjects failed to respond to the vaccine [3, p. 82].

The studies claim to show a clinical vaccine efficacy of 67% against COVID-19 of any
degree of severity, and an efficacy of 77% against clinically severe COVID-19 [3, p. 139].
Furthermore, severe adverse events were purportedly rare, with minor ‘numerical im-
balances’ in disfavour of the vaccine (relative to placebo) reported for thromboembolic
events, seizures, Bell’s palsy, and asthma [3, p. 174-5].

Much effort was expended on a detailed investigation of the optimal vaccine dose for
the J & J vaccine in humans and the required number of vaccine doses. Although many
data that must have been collected are not shown in the report, it seems that a single
dose of 5 × 1010 virus particles is sufficient to induce humoral and cellular immune
responses in adults 18-55 years and 65 years or more of age. A booster dose resulted
in only a small increase in antibody titres. The likely reason is that the proteins of the
Ad 26 vector virus induce cognate antibodies after the first injection, which will then
neutralize the virus particles after the second injection (see Section 6.5.3). In keeping
with this explanation, more than 95% of the vaccine recipients did indeed develop Ad26
antibodies after the first injection [3, p. 87].

Subjects were followed for a median period of only 58 days after vaccination, which
means of course that the duration of protection beyond eight weeks after vaccination is
not known. The short duration of the follow-up also undermines the reliability of the
reported statistics on adverse events. A recent study by Bansal et al. [72] has demon-
strated that spike protein remains detectable even four months after vaccination, which
raises the very real prospect of long-term autoimmune-like disease. While the subjects
examined by Bansal et al. had received the Pfizer vaccine, a similarly long or even longer
persistence must be considered likely with the J & J vaccine (see Section 6.6.5). Another
notable shortcoming of the clinical trials is the lack of safety and efficacy data on indi-
viduals with compromised immune systems or other comorbidities, because this is the
only group at substantial risk to suffer severe consequences from COVID-19.

While one could go into more detail examining and criticizing these clinical studies,
this is now largely moot, since in the meantime convincing evidence has accumulated
of the J & J vaccine’s lack of real world efficacy (see Section 8) and of safety (Section 9).
These data supersede and invalidate the purported results of the clinical trials.

8 The real-world efficacy of the Johnson & Johnson vaccine is negative

Recent data published by the Israeli health ministry indicate that COVID is equally likely
to occur in vaccinated and unvaccinated persons, which suggests that the true efficacy is
not 95% but rather close to 0%. The same is evident from a CDC report that examines a
cluster of COVID infections which occurred among vaccinated and unvaccinated persons
in Barnstable County, Massachusetts during July 2021 [73]. The data are summarized in
Table 1. The two mRNA vaccines have a relative risk of infection near 1, indicating lack
of effectiveness. With the J & J vaccine, the relative risk is substantially higher: recipients
of this vaccine are almost 2.5 times more likely to suffer COVID-19 than the general
population, and almost three times more than the unvaccinated. While this finding may
be surprising at first glance, a plausible explanation is antibody-dependent enhancement
of disease (see Section 6.7).

The vaccine-associated relative risk of hospitalization stated in the table is based on
a total of only 5 cases and therefore is not statistically robust. We note, however, that
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Table 1 COVID infections detected among vaccinated and unvaccinated persons in Barnstable
County, Massachusetts between July 5th and 26th 2021. Data from [73].

Cases % (n) Population % Relative risk

Unvaccinated 26% (123) 31% 0.85

Pfizer vaccine 34% (159) 39% 0.88

Moderna vaccine 28% (131) 26% 1.07

Johnson & Johnson vaccine 12% (56) 4.8% 2.47

Any vaccine 74% (346) 69% 1.07

Hospitalized (any vaccine) 80% (4) — (1.29)

this low number of hospitalized cases indicates a very low disease severity overall. Of
particular interest in this connection is that most of these cases were apparently due to
the so-called Delta variant, which was identified in 89% of those 133 cases in which the
viral RNA was characterized by genomic sequencing.

Brown et al. do not state whether the Delta variant was overrepresented among the
“breakthrough” cases which occurred in vaccinated persons; thus, the incomplete data
provided in this study do not rule out the possibility that the vaccines might have been
more effective with the original Wuhan strain of SARS-CoV-2. Be that as it may, however—
RNA viruses are always subject to antigenic drift. Even if we assume that the vaccines
had been active against the Wuhan strain, their obsolescence due to antigenic drift within
mere months after introduction would suffice to make them useless in practice.

Brown et al. [73] state that all of their reported cases were “associated with large
public gatherings,” which suggests that most of the affected persons were in a reasonable
state of health before contracting the infection. Other studies have reported vaccine
“breakthrough” cases of infection both among the healthy [74] and among those with
pre-existing neurological disease [75]. Overall, it is clear that the vaccines, including the
J & J vaccine, are failing.

Further evidence of the vaccines’ ineffectiveness is provided by a statistical overview
of 68 countries, in which the incidence of COVID-19, within the week before September
3, 2021, was correlated to the vaccination rate of the population [76]. The results are
summarized in Figure 2. The vaccination rate ranges from 0% to 80%; thus, if vaccination
could indeed reduce the spread of the disease, this should be evident in the graph. In-
stead, we see that the incidence of COVID-19 actually goes up with the vaccination rate;
but the correlation is very week. Overall, it is clear that this large-scale comparison fails
to show any protective effect of vaccination.

9 The safety record of the Johnson & Johnson vaccine

Since the introduction of the vaccines, numerous adverse events have been reported to
registries around the world. We will here focus on two registries, namely, the U.S. vaccine
adverse events reporting system (VAERS) and the EU monitoring system for drug adverse
events (EudraVigilance).

9.1 Total cases and fatalities reported to EudraVigilance and VAERS. Table 2 summa-
rizes the numbers of adverse events for each of the four COVID vaccines deployed in the
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Figure 2 COVID-19 cases per 1000 residents versus vaccination rate of the population by coun-
try. Each data point represents one country of 68 overall. Cases were counted within the week
ending on or shortly before September 3rd 2021 [76].

Table 2 COVID-19 vaccine-related adverse events and deaths reported to EudraVigilance, by
manufacturer, as of September 11th, 2021 [77]

Manufacturer Adverse events Deaths Deadly events

Moderna 112,252 6,358 5.7%
Pfizer 419,921 11,711 2.8%
AstraZeneca 370,122 5,254 1.4%
Johnson & Johnson 26,833 1,203 4.5%

Total 929,128 24,526 2.6%

countries of the European Union. We see very high numbers of incidents and fatalities
across the board. Pfizer has managed to rack up the highest body count because their
vaccine is the most widely used. The Moderna vaccine takes the second spot; it is also
remarkable for its high percentage of reported events which are fatal. Johnson & Johnson
is only slightly behind Moderna in this regard.

The totals are somewhat lower but still appallingly high in the VAERS database. With
VAERS, we can also obtain the case numbers and fatalities by age group. These data
are summarized in Table 3, separately for the J & J vaccine and for all COVID vaccines
combined (also including J & J). Deadly events occur in all age groups, but the elderly are
more often affected. Among those up to 19 years of age, the J & J vaccine has not yet
caused any fatalities, most likely because thus far it has not been very widely used in
this age group. Overall, though, with the J & J vaccine the case fatality rate of adverse
events is above the average, which resembles the trend seen in EudraVigilance.

It is impossible to know what percentage of all fatalities that occur shortly after vacci-
nation will actually be reported to VAERS or EudraVigilance. Comparison between differ-
ent European countries suggest that reporting is very incomplete. For example, Iceland
and the Netherlands report one adverse event for every 112 and 77 vaccine injections,
respectively, whereas that number is 534 for Germany, 8,367 for Slovakia, and 36,851
for Poland.
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Table 3 Adverse events (total and deadly) reported to VAERS as of December 7th, 2021, by age
group, for the Johnson & Johnson vaccine as well as for all COVID-19 vaccines combined. Data
retrieved from OpenVAERS [81].

Johnson & Johnson All

Age (years) Total events Deaths Deadly (%) Total events Deaths Deadly (%)

0–9 22 0 0.0 1,522 5 0.3
10–19 229 0 0.0 37,959 70 0.2
20–29 703 30 4.3 82,291 195 0.2
30–39 10,128 46 0.5 123,359 340 0.3
40–49 9,763 80 0.8 121,121 509 0.4
50–59 10,735 167 1.6 122,001 1,070 0.9
60–69 7,436 282 3.8 112,634 2,152 1.9
70–79 2,708 210 7.8 77,212 3,004 3.9
≥80 1,141 213 18.7 38,815 4,871 12.5

Total 42,865 1,028 4.15 716,914 12,216 2.30

We note that the total of the COVID vaccine fatalities in VAERS already exceeds that
reported for all other vaccines combined, over the entire 30 year period that this report-
ing system has been in existence. It is therefore clear that these vaccines are far and away
the most deadly ones in history—quite predictably so, and all for a disease whose case
fatality rate does not exceed that of influenza [78] and is negligible in otherwise healthy
persons [79, 80].

9.2 Heart attacks and myocarditis or pericarditis by age group. It is generally ac-
cepted that, in COVID-19 disease, the spike protein of the virus triggers vascular lesions
and blood clotting [15, 82, 83]. A prominent clinical manifestation of blood clotting
is myocardial infarction (heart attack). Another form of cardiac involvement, also con-
nected to the spike protein but purely inflammatory rather than related to clotting, is
myocarditis [57].

Since all of the COVID vaccines induce the production of active spike protein, they,
too, must be expected to cause heart attacks and myocarditis; and in fact both VAERS
and EudraVigilance document a large number of cases. In Figure 3A, the cases of these
diseases reported to VAERS have been grouped by age. The incidence of heart attack
rises with age, which is expected. Note, however, that even in the youngest age group,
there are as many as 213 cases; this is highly irregular. Panel B of the same figure groups
the reported heart attacks according to time elapsed since vaccine injection. Of all heart
attacks reported, 49% occurred within one day of the vaccination, and 84% within one
week. This close correlation in time very strongly points to causation by the vaccine.

From panel A, it is evident that the age distribution of myocarditis/pericarditis is
practically a mirror image of that of heart attacks—it is highest in the youngest age group
and drops continuously with age. Myocarditis in particular is a very serious condition in
its own right; it can be fatal in the acute phase and is likely to leave behind some measure
of lifelong functional impairment. Thus, overall, all age groups are at substantial risk to
suffer grave harm to their cardiovascular health from the vaccines.

9.3 Other severe events related to disrupted blood clotting. Aside from myocardial in-
farctions, the litany of diagnoses in both databases that indicate pathological activation
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Figure 3 Myocarditis/pericardits and heart attacks reported to VAERS for all COVID vaccines
combined, as of September 10th, 2021 [84]. A: Disease cases by age group. B: Reported cases of
heart attack by day after vaccination.

of blood clotting is almost endless—strokes, thromboses in the brain and in other or-
gans, pulmonary embolism; but also thrombocytopenia and bleeding, which result from
excessive consumption of thrombocytes and of coagulation factors in disseminated in-
travascular coagulation. Clotting disorders caused many of the fatalities summarized
above; in other cases, they caused severe acute disease, which will in many cases leave
behind severe disability.

9.4 Miscarriages. As of December 3rd, 2021, VAERS contains 2,437 case reports of mis-
carriage among vaccinated pregnant women; of these, 92 concern the J & J vaccine. While
it is difficult to ascertain what percentage of these miscarriages must be attributed to
vaccination—the CDC claimed to have addressed this question [85], but had to admit in
an erratum that this study was completely botched [86]—we must note that most of the
cases in VAERS and in EudraVigilance were reported by healthcare professionals, who
evidently considered a connection to the vaccine at least plausible.

This high number of reports alone would be reason enough to pause the vaccinations
and investigate. We must also note that pregnant women had been excluded from the
clinical trials on the Moderna vaccine, as well as on the other COVID vaccines. Continuing
vaccination without proper investigation in the face of mounting indications of harm is
completely irresponsible.

9.5 Other severe reactions. Severe reactions also include seizures and other neurolog-
ical symptoms, particularly related to motor control, and severe systemic inflammation
with damage to multiple organs. Again, in many of these patients, long-lasting or even
permanent residual damage is highly likely.

10 Vaccination against COVID-19 is unnecessary

There are several lines of evidence to show that there is no need to vaccinate the general
population against COVID-19.

10.1 The case fatality rate of COVID-19 in the general population is low. The vast ma-
jority of all persons infected with COVID-19 recovers after minor, often uncharacteristic
illness. According to world-leading epidemiologist John Ioannidis [87, 88], the infection

29



 0

 0.003

 0.006

 0.009

 0.012

0−9

10−19

20−29

30−39

40−49

50−59

60−69

70−79
>=80

 0

 25000

 50000

 75000

 100000

A B
M

o
rt

a
lit

y

T
o

ta
l 
d

e
a

th
s
 t

o
 J

u
ly

 2
0

2
1

Age (years)

Mortality

Total deaths

 0

 0.004

 0.008

 0.012

 0.016

10 25 35 45 55 65

A B

In
fe

c
ti
o

n
 f

a
ta

lit
y
 r

a
te

Age (years)

Spain

USA

Italy

India

UK

France

Canada

Hungary

Figure 4 COVID mortality, number of cases, and infection fatality rate by age group. A: Total
cases in Germany reported to the Robert Koch Institute as of July 13th, 2021, and mortality per
age group, based on 2018 census numbers [94]. B: Infection fatality rates by age in various
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fatality rate of COVID-19 is on the order of 0.1% to 0.2% across all age groups, with a very
strong bias towards old people, particularly those with co-morbidities. This rate does
not exceed the range commonly observed with influenza, against which a vaccination of
adolescents is not considered urgent or necessary.

10.2 COVID-19 has a particularly low prevalence and severity in adolescents. A re-
view by Rajapakse et al. [89] states that, internationally, children and adolescents up to
18 years have accounted for only 1-2% of all confirmed clinical cases of COVID, and that
severity was generally low. It has also been reported that children and adolescents only
rarely transmit the disease to adults living in the same households; transmission in the
opposite direction is far more common [90].

Within this age group, the most severe cases were observed among very young infants
[91]. This is consistent with the lack in infants of cross-immunity to COVID-19, which
in other age groups is conferred by preceding exposure to regular respiratory human
coronaviruses (see Section 10.5). Among slightly older children, a peculiar multisystem
inflammatory syndrome was observed in early 2020 [92]. Conceivably, these patients,
too, were still lacking cross-immunity, although it has also been argued that the syn-
drome may in fact have a post-infectious immune pathogenesis [89].

The basis for the overall very low incidence of COVID in children has been elucidated
in immunological studies reported by Loske et al. [93]. According to these authors, the
mucous membranes of the airways of children exhibit stronger non-specific immunity
than those of adults; for example, pattern recognition receptors are more strongly ex-
pressed in children. They also exhibit stronger CD8 T-cell responses.

Figure 4 compares the mortality and the infection fatality rates between age groups.
Panel A very clearly shows that adolescents have vanishingly small mortality; in fact,
mortality in this age group is lower than in all others. As of July 2021, the German Robert
Koch Institute reported a total of only 11 fatalities in those between 10 and 19 years of
age—not even two in a million. To contemplate mass vaccinations with an experimental
vaccine in the face of such low overall mortality is not justifiable.

10.3 COVID-19 can be treated. Numerous experienced physicians have collaborated on
establishing effective treatment guidelines for clinically manifest COVID-19 [96]. Treat-

30



ment options are available both for the early stage of the disease, when the emphasis is
on inhibiting viral replication, and for the later stage, at which anti-inflammatory treat-
ment is paramount. Two drugs that have been used successfully at the early stage are
hydroxychloroquine and ivermectin. Both drugs have been, and continue to be, in use
against a variety of other diseases. Ivermectin, for example, is considered safe enough
to be used not only for treating manifest scabies—a parasite infection of the skin that
is unpleasant but not severe, and which is quite amenable to local treatment—but even
prophylactically in asymptomatic contacts of scabies-infected persons [97].

Ivermectin is also widely used in the treatment of tropical parasitic diseases such as
onchocerciasis (river blindness), and for this reason it is on the WHO’s list of essential
medicines. Yet, with COVID-19, the WHO sees fit to warn against the use of this very same
well-known and safe drug outside of clinical trials [98]. This policy cannot be rationally
justified, and it has quite appropriately been overridden by national or regional health
authorities and ignored by individual physicians worldwide.

The availability of effective treatment voids the rationale for the emergency use of
vaccines on any and all age groups, including also adolescents.

10.4 Most people, particularly adolescents, are by now immune to SARS-CoV-2. Due
to the many inherent flaws and shortcomings of the diagnostic methods in common use
(see Section ??), it is impossible to accurately determine the proportions of those who
have already been infected with SARS-CoV-2 and those who have not. However, there are
indications that the proportion of those who have been infected and recovered is high:

• The incidence of multisystem inflammatory syndrome in children (see Section 10.2)
peaked in early to mid 2020, and then receded, with some slight delay after the initial
wave of the COVID-19 respiratory disease itself [99].

• Approximately 60% of randomly selected test persons from British Columbia have
detectable antibodies against multiple SARS-CoV-2 proteins (personal communication
by Stephen Pelech, University of British Columbia), indicating past infection with the
virus—as opposed to vaccination, which would induce antibodies to only one (the
spike) protein.

Past COVID-19 infection has been found to protect very reliably from reinfection
[100], and strong specific humoral and cellular immunity is detected in almost all re-
covered individuals, as well as in those who remained asymptomatic throughout the
infection [101]. Thus, a large proportion of individuals in all age groups, including ado-
lescents, already have specific, reliable immunity to COVID-19.

10.5 Cross-immunity between SARS-CoV-2 and other coronaviruses. Coronaviruses
are a large family of enveloped, single-stranded RNA viruses. In humans and a variety
of animal species, they cause respiratory tract infections that can range from mild to
lethal in severity. However, the vast majority of coronavirus infections in humans cause
mild illness (common cold), although in very young children, who lack immunity from
previous exposure, respiratory disease can be more severe. The same clinical picture is
also caused by viruses from several other families, predominantly rhinoviruses.

The virus that causes COVID-19 is known as Severe Acute Respiratory Syndrome
Corona-Virus 2 (SARS-CoV-2). While it has been maintained that SARS-CoV-2 arose nat-
urally in a species of bats [102], a thorough analysis of the genome sequences of SARS-
CoV-2 and of related virus strains indicates unambiguously that the virus is in fact of
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artificial origin [103–106]. Initially decried as a “conspiracy theory,” this explanation has
recently and belatedly been gaining acceptance in the mainstream [107].

SARS-CoV-2-reactive T-cells [108–110] and antibodies [111, 112] are widespread even
in those who have not been exposed to this virus; this is mostly due to previous infections
with other coronaviruses. Cross-reactive T-cells, which are likely important for defending
against SARS-CoV-2 infection, are found even among those who have no detectable cross-
reactive antibodies [113, 114]. The protective effect of such cross-immunity has been
documented [115–118].

Cross-immunity will be particularly effective in healthy adolescents and young adults.
Individuals with specific immunity or sufficient cross-immunity cannot possibly derive
any benefit from undergoing an experimental vaccination. Rather to the opposite, they
are at increased risk of suffering adverse events from it [119].

10.6 Asymptomatic transmission of COVID-19 is not real. An oft-cited rationale for
vaccinating individuals who are not themselves at risk of severe disease is the need to
induce “herd immunity:” the few who are at high risk should be protected by preventing
the spread of the virus in the general population.

A subtext of this rationale is the idea of “asymptomatic spread”—persons who have
been infected but who show no signs of it other than a positive PCR test are assumed
to transmit this infection to other susceptible individuals. If we accept the idea of such
asymptomatic spread, then preventative mass vaccination might indeed appear as the
only means of reliable protection of those at risk.

It has, however, been unambiguously determined that such asymptomatic transmis-
sion does not occur. In a large-scale study which involved almost 10 million Chinese
residents, no new infections could be traced to persons that had tested positive for SARS-
CoV-2 by PCR, but who did not exhibit any other signs of infection [120]. This agrees with
several studies that compared PCR to virus isolation in cell culture among patients with
acute COVID-19 disease. In all cases, growth of the virus in cell culture ceased as symp-
toms subsided, or very shortly thereafter, whereas PCR remained positive for weeks or
months afterwards [121, 122]. It was accordingly proposed to use cell culture rather than
PCR to assess infectiousness and to determine the duration of isolation [122].

These findings indicate that restricting contact of persons at risk with those who
show, or very recently showed, symptoms of acute respiratory disease would be effective
and sufficient as a protective measure. Indiscriminate mass vaccinations of persons who
are not themselves at risk of severe disease are therefore not required to achieve such
protection.

11 Appendix: short biographies of the authors

Professor Sucharit Bhakdi, MD, is a Professor Emeritus of Medical Microbiology and Im-
munology and Former Chair, Institute of Medical Microbiology and Hygiene, Johannes
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merous topics including the complement system, bacterial toxins, malaria, and athero-
sclerosis.

Michael Palmer, MD, is an Associate Professor of biochemistry in the Department of
Chemistry at the University of Waterloo, Ontario, Canada. He obtained a board certi-
fication in Medical Microbiology and Infectious Disease Epidemiology from the German
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