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I Abstract
Introduction. Vaccinations are a way accepted by science of preventing infectious diseases. Because of their epidemiological
significance, vaccinations are considered compulsory in many countries and their evasion is penalized. Anti-vaccine
movements may pose a threat to the epidemiological situation in many countries. The study presents the arguments
formulated by opponents of vaccination and provides counter-arguments.
Materials and method. The study is based on the analysis of data stored in scientific databases, information obtained
from Google, Bing and Yahoo on the Internet, as well as newspapers, magazines and opinion-forming websites.
Results. The slogans propagated by anti-vaccination movements are usually based on easily proven erroneous theories
and lies, although there are also arguments expressing belief in the conspiracy of governments, politicians and vaccine
manufacturers, or incompetence of scientists and practitioners.
Conclusions. In recent years in Poland, the activity of movements against vaccination has increased significantly, and their
propaganda, through its negative impact on social attitudes, threatens to destabilize the epidemiological situation. Analysis
of arguments used by the opponents of vaccination suggests a lack of reliable knowledge, religious overtones (addressed
to people with fundamentalist personalities), or the ill-will attitudes of anti-vaccine individuals/groups used for their own
purposes. Familiarization with the arguments of anti-vaccine propaganda is necessary in order to implement effective

methods of fighting such attitudes and beliefs.
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INTRODUCTION

Vaccination is a science-approved method of combating
infectious diseases and consists of administering a biological
preparation (vaccine) which is supposed to cause an immune
effect similar to that ocurring during natural infection. It
leads to the development of identical immunity that the
body obtains during the first contact with an infectious
agent (bacterium or virus). This protects the body against
the disease, protects against the adverse pathophysiological
effects of diseases, and against their possible complications
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(death / shortening of survival time, disability, deterioration
of quality of life). Taking into account the well-being of the
entire population, vaccinations have an impact on extending
life expectancy, reducing the number of complications of
infectious diseases, including reducing the scale of disability,
improving the quality of life of the population, saving
(reducing sickness absence, reducing expenditure on the
treatment of diseases and their consequences) and adjusting
the epidemiological risk level to WHO and EU requirements.

From a population perspective, the goal of vaccination is to
achieve community resistance to disease by vaccinating a high
percentage of people among the population. This objective
applies to diseases that are spread between people (notinfectious
diseases such as tetanus or rabies). Population security is
ensured if the so-called community resistance threshold (i.e.
the percentage of people vaccinated in the population that
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allows a reduction in the number of new infections) is reached.
For most infectious diseases, this threshold is between 90—
94%, i.e. when 90-94% of the population has immunity [1].
However, the percentage of people who should be vaccinated
varies depending on the disease.

It is estimated that the lower measles threshold for
community immunity is between 90%-94%, 90-94% for
pertussis, 86-93% for mumps, 86-91% for smallpox, 75-80%
for diphtheria and 80-86% for polio [1]. These estimates were
prepared by institutions dealing with epidemiological safety
and may differ, depending on the country. For example, in
the United States, the Department of Health and Welfare
that develops healthy theses for 2020 (National Targets for
Vaccinating Healthy People 2020, US) [2] suggests that the
vaccination rate of 90% (or 85% in the case of hepatitis A
and B, as well as 80% in the case of rotavirus diarrheas) in
children aged 19-35 months provides sufficient protection
against most diseases that are preventable through the use of
preventive vaccinations. Currently available vaccines protect
people against 26 infectious diseases.

Vaccinology in historical terms. Vaccination, as an effective
prophylaxis of the spread of infectious diseases, appeared
in the eighteenth century; therefore, the entire current
development of vaccinology has been known for only 224
years. The first vaccine used globally in humans was the
smallpox vaccine invented by British physician Edward Jenner
in 1796. He vaccinated an 8-year-old boy with a vaccine which
contained live cowpox viruses, administered by scarification
[3]. After vaccination, the boy had the symptoms of a mild
infectious disease but also acquired smallpox immunity.
Despite the successes in the fight against this disease, some
countries have not carried out vaccinations against smallpox
(e.g. India, where poverty and lack of financial possibilities
to carry out this type of action was the reason for the neglect
of vaccines).

In the 1950s, about two million people were dying of
smallpox, but it was not until 1967 that an international
team of doctors was appointed to fight the disease. Under
the leadership of the American Donald Henderson, the team
started vaccinations using the ring method of vaccinating
the population affected by newly-detected outbreaks of
smallpox [3]. As a result of the systematic vaccination
of the world population on 9 December 1979, the World
Health Organization confirmed the eradication of smallpox
worldwide. This success was officially announced in May
1980 [4]. Although vaccination against smallpox led to the
complete eradication of this disease [5], other diseases against
which vaccines have been produced remain a constant threat.

Another milestone in the development of vaccine therapy
was the use of the rabies vaccine invented in 1885 by the
French chemist Louis Pasteur. He successfully vaccinated
a 9-year-old boy who had been bitten by a rabid dog [6].
The next achievements in the field of vaccinology were the
implementation of tuberculin by German bacteriologist
Robert Koch in 1890, and in the same year the preparation of a
diphtheria and tetanus serum [7] by Emil Behring in Germany
and Shibasaburo Kitasato in Japan. Two years later, the French
bacteriologist Waldemar Haffkine invented the cholera vaccine
[7]. In 1896, the British Almroth Wright and German Richard
Pfeiffer invented the typhoid fever vaccine [8, 9].

At the beginning of the twentieth century, in 1910, Polish
biologist Rudolf Weigl applied the world’s first effective

typhus vaccine based on rickettsiae multiplied in living lice
organisms [10]. In 1921, the French vaccine TB (Bacillus
Calmette-Guérin) invented by the Frenchmen Albert
Calmette and Camille Guérin, was used for the first time
[11]. Two years later, the Frenchman Gaston Ramon and
Alexander Glenny in Britain developed a diphtheria vaccine
[7]. The same year, American doctor Max Theiler invented a
method for the preparation of a pertussis vaccine and a year
later used it during an epidemic on the Faroe Islands [7]. In
France in 1927, Gaston Ramon and Christian Zoeller from
the Pasteur Institute in Paris developed a tetanus vaccine
[12] and 10 years later, the American Max Theiler developed
a yellow fever vaccine [7].

It was not until 1941 that the American Jonas Salk started
vaccination with influenza A vaccine [7], and in 1950, Polish
physician, virologist and immunologist Hilary Koprowski
developed the first oral vaccine containing live attenuated
virus against common paralysis. The first mass vaccination
took place in 1958 in the Congo [13]. Two years later, Jonas
Salk first used an injection vaccine containing dead polio
viruses [14]. In 1954, Albert Sabin developed a new oral polio
vaccine containing attenuated live virus strains [15]. Ten
years later, tests began with a measles vaccine developed by
the American John Enders [16]. In 1967, vaccination against
mumps began with a vaccine developed by the American
Maurice Hilleman, who had isolated the virus in 1963 [17].
A vyear later, the American Emil Gotschlich developed a
vaccine against group C meningococciand in 1971 a vaccine
against group A meningococci [7]. In 1967, Maurice Hilleman
also developed a vaccine for the prevention of rubella
[18]. In 1974, the Japanese Michiaki Takahashi developed
the chickenpox vaccine [18], and five years later Maurice
Hilleman and colleagues developed two hepatitis A vaccines,
one containing dead and the other attenuated viruses. In
1980, Hilleman introduced the Haemophilus influenzae
type B vaccine for prophylaxis, and in 1981 the hepatitis B
vaccine containing an HBs surface antigen [7]. In 1998, the
first rotavirus vaccine was applied [19]. In 2006, the human
papillomavirus vaccine was licensed [18].

Although the concept of vaccination only appeared
in the eighteenth century, the development of modern
vaccinology was carried out in the twentieth and twenty-
first centuries. According to experts, 122 million people owe
their lives to vaccinations since Jenner introduced the first
smallpox vaccine. Every year, around one billion vaccines
are administered around the world that save the lives of
around 2.5 million people [5].

Vaccinations - benefits and safety. Vaccinations not only
prevent infectious diseases, they also prevent the development
of certain cancers: the hepatitis B vaccine protects against
hepatocellular carcinoma [20], and the human papillomavirus
vaccine protects against cervical cancer in women, cancer
of the anus, head and neck, as well as cancers of the male
genitalia [21]. Vaccination against bacterial diseases also
prevents the development of bacterial antibiotic resistance [5].
Vaccination does does not provide 100% protection against
infectious agents. The effectiveness of vaccines depends on
the one hand on the choice and method of production of
antigenic materials and adjuvants, on the other hand, on the
dose of antigen, treatment regimen used and effectiveness
of the immune system of the vaccinated person (and thus
indirectly on concomitant diseases and treatment, nutritional
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status, age of the patient and specific circumstances, such as
prematurity or recovery after other illnesses).

Because vaccination is an obvious interference in the
functioning of the human body, its use raises both public
interest and often fears (as with any interference in the
functioning and integrity of the human body). Fears are
fueled by the fact that vaccinations are not always effective
— hence the questions about the sense of such interference
in living organisms. Insufficient vaccine efficacy can be
due to many reasons: it can depend on the antigen dose,
the individual properties of the patient’s immune system.
Sometimes it results from breaking the rules related to
the storage of the vaccine, as well as the treatment regime.
Vaccination can also cause adverse reactions, which raises
the question of whether the benefits and potential risks of
medical treatment are properly balanced. Such doubts have
accompanied vaccines for decades and were particularly
justified when vaccines were of inferior quality, insufficiently
tested, and contraindications for vaccination were not
precisely determined and taken into account. Side-effects
resulted that resembled the clinical course of the diseases
that were supposed to be protected by vaccines, as well as
post-vaccination complications identical to those observed
in patients who underwent a full-blown infectious disease.

In Poland, after vaccination with the live oral poliovirus
vaccine (OPV) in 1960, there were cases of paralytic polio
associated with vaccination, currently called VAPP, caused
mainly by the type 3 virus. These diseases caused the
suspension in 1961 of oral vaccination with type 3 poliovirusin
Poland. Until 1967, the polio vaccination programme had also
included the administration of two doses of the multivalent
inactivated Salk vaccine. In 1967, this type of vaccination
was withdrawn. The following year, vaccination with a live
oral vaccine against poliomyelitis type 3, recommended by
the WHO, was introduced. However, during this vaccination
programme, a poliomyelitis epidemic broke out, and in
1968, a total of 464 cases and 17 deaths were recorded in
Poland, 341 cases were caused by the type 3 virus (73.5%)
[22]. Withdrawal of the type 3 virus and implementation
of a new OPV vaccine increased the safety of vaccination.

Since April 2016 in Poland, vaccinations against
poliomyelitis are carried out only with an inactivated
poliovirus vaccine (IPV) containing three types of dead
strains of polioviruses- a vaccine developed by J. E. Salk [23].
This vaccine is for intramuscular administration. Although
this vaccine guarantees full safety, the fears remained and
are articulated because, as one can assume, the problem has
not been sufficiently publicly explained, and the changes
in antigen material used as vaccine have not been well
publicized.

Today, more and more effective and safer vaccines are
available to fight infectious diseases and should help in the
elimination of many of them. Unfortunately, there are still
many obstacles that make it difficult to minimize the epidemic
threat, including anti-vaccine movements, which pose a
real threat to the successful implementation of vaccination
programmes, not only in Poland but worldwide.

OBJECTIVE

The aim of the study is to present the current epidemiological
context of opposition to vaccination and the arguments

against it, including propaganda referring to religious
aspects, and to present counter-arguments.

In the near future, attitudes towards vaccination may
become an important factor impeding the fight against
pandemics caused by the SARS-CoV-2 virus, not only
in Poland but around the world. Today, when there is no
effective vaccine yet, the statements “I do not want to be
vaccinated against COVID-19” appear in the mass media.
Such opinions voiced by people who have a large impact on
public opinion are dangerous and must be stigmatized, but
in order to criticize and fight such attitudes, it is necessary
to understand the broad context of this phenomenon.

MATERIALS AND METHOD

The study is based on the analysis of published information
on vaccinations and articulated concerns related to the
safety, legitimacy, and obligation of preventive vaccination,
especially in the context of the slogans of the personal
freedom of citizens.

Data on epidemiological safety, vaccinations, vaccines,
vaccination complications, and threats arising from the
uncontrolled flow of information in cyberspace were obtained
from database materials: NCBI (The National Center for
Biotechnology Information), MEDLINE / PubMed created
by the National Library of Medicine in the USA, Science
Direct Web of Science, Springer, Medline Complete and
Web of Science, as well as official information published
by vaccine manufacturers and institutions dealing with
vaccination safety and epidemiological supervision (National
Institute of Public Health-PZH, Chief Sanitary Inspector
in Poland, European Center for Disease Prevention and
Control (ECDC), and Reports by the EU Commissioner for
Health and Food Safety). Materials in Polish and English
were analyzed.

Data on attitudes and arguments formulated by opponents
of vaccination were searched for in the above-mentioned
databases, as well as in the Internet resources accessed by
search engines Google, Bing and Yahoo (public press, websites
of newspapers and magazines and opinion-forming websites).
Additional sources of information were the applicable EU
legal acts published on the European Union portal - EU Law
and Reports of the European Commission.

RESULTS

Problems of prophylaxis of infectious diseases in Poland
- deteriorating state of vaccination. Persons staying on the
territory of the Republic of Poland are obliged to undergo
mandatory vaccinations under the Protective Vaccination
Programme (PSO - Program Szczepien Ochronnych).
This program is announced at the end of each October,
applies to the following year, and as issued in the form of
a communication by the Chief Sanitary Inspector. The
programme was published on 16 October 2019 has been in
force since 2020. In Poland, vaccinations are considered the
most important preventive measures in the field of preventing
the spread of infectious diseases, such as tuberculosis,
poliomyelitis, measles, chickenpox, hepatitis B, pertussis
and diphtheria. Vaccines are also considered as part of the
prevention of foetal defects (rubella vaccination) and the
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fight against cancer risk (vaccination against hepatitis B and
HPYV infections).

Since 2017, the state of vaccinations in Poland has good,
even very good. Two years earlier, the vaccination status
ranged from 96.7% to 99.4% for most vaccinations [24]. In
2017, vaccination at the provincial level varied and ranged
from 93.6% to 99.6%, with the exception of tuberculosis,
which ranged from 89.6% to 94.0%) [25] and measles (93%).
Compulsory population vaccinations exceeding 90.0% for
vaccinations are sufficient to achieve community immunity
against most diseases, but not against measles, for which
the WHO believes the safe vaccination threshold to be 95%.
Therefore, one can carefully draw conclusions that 2017
marked a breakthrough in terms of the risk arising from
inadequate measles vaccination in Poland. Insufficient
vaccination in Poland may be caused by:

- improper implementation of the vaccination programme
due to negligence in medical facilities (rarely);

- lack of vaccines (happens rarely);

- postponing vaccination for medical reasons (diseases,
cancer, immunosuppressive therapy, etc.);

- non-attendance for vaccine appointments;

- refusal to vaccinate.

With the exception of a few cases, the reasons for worse
vaccination in Poland are caused by non-attendance for
vaccine appointments or refusing vaccination. Non-
attendance for vaccine appointments or written / oral refusal
is qualified as an evasion of legal vaccination obligations
(vaccination avoidance). In 2010, there were 3,437 such cases,
in 2011 - 4,689, 2012 - 5,340, 2013 - 7,248, 2014 - 12,681,
2015 - 16,689, 2016 — 23,147, 2017 - 30,090, 2018 - 40,342,
and in 2019 - 48,609 cases of vaccination avoidance. In
the period 1 January - 31 March 2019 there were already
42,239 avoidance cases, i.e. over 12 times more than in the
whole of 2010 [26]. Available data on refusals of preventive
vaccinations in the first quarter of 2020 do not reflect the
actual situation because the implementation of mandatory
preventive vaccinations was suspended in Poland from
1 March 2020 to 17 April 2020 by the decision of the Minister
of Health due to the COVID-19 pandemic. Repeal cases
calculated per 1,000 people aged 0-19 were: 0.7 in 2012, 0.97
in 2013, 1.71 in 2014, 2.3 in 2015, 3.2 in 2016, 4.1 in 2017 and
5.5in 2018, as well as 6.6 in 2019 [26]. In 2019, this indicator
was the highest in the Silesian province - 12/1,000, the lowest
in the Swietokrzyskie province - 0.8/1,000 inhabitants) [27].

Vaccines - composition and controversy. Vaccines are not
homogeneous substances in terms of their composition.
Chemically, they are mixtures of highly heterogeneous
groups of compounds. The typical vaccine portions includes:
1) antigen(s) that stimulate the immune response:
- as live microorganisms with weakened virulence
(attenuated);
- asfragments of a microbial structure or as microorganism
metabolites;
2)adjuvants that modulate the immune response and / or
keep the antigen at the injection site; adjuvants are usually
aluminum compounds - hydroxide, sulfate, phosphate salts
(for example calcium phosphate) or oil-water emulsions;
3) excipients and stabilizing compounds added to protect
the antigenic material against high or low temperatures,
and to prevent adhesion to the walls of the package: sugars

(sucrose, lactose), amino acids (glycine, glutamic acid,
monosodium glutamate), proteins (gelatine, albumin);
4) preservatives (only applicable to vaccines not containing
live / attenuated microorganisms); they are thiomersal,
phenol, 2-phenoxyethanol, formaldehyde;

5)trace amounts of substances remaining after the
production process, e.g. yeast protein, chicken egg
protein, beta propiolactone, antibiotics, formaldehyde
and glutaraldehyde.

Antigens, adjuvants, preservatives and substances
remaining as trace impurities appearing during the
production process raise the most objections. Hypothetically
present impurities which not reported by the producer, e.g.
bacteria, viruse, or — as propaganda claims - an intentionally
introduced increase in the number of cancer cases in order to
depopulate the world. Fragments of foreign genetic material
are also of great concern to the public. Most of the allegations
against vaccines can be presented in the form of the following
six thematic groups:

1) non-compliance of the composition with the declared
content of the vaccine:

- presence of additional genetic material, e.g. ‘Alzheimer’s

genes’;

- uncontrolled additional contaminants (organic, e.g.
bacteria, viruses, cellular components of the medium,
and proteins, as well as inorganic components);

- presence of mutated cells derived from the medium;

2)the composition of the vaccines violates the religious
feelings of various population groups, e.g. allegations of
vaccines from the cells from aborted foetuses, foreskin
cells, pig tissue);

3) the components of the vaccines are toxic, thus causing the
described and known side- effects, regardless of the dose
used, e.g. mercury, aluminum;

4) vaccines provoke the appearance of unpublished biological
effects, e.g. loss of fertility, Alzheimer’s disease, stimulation
of carcinogenesis, shortening human life, ‘reducing
intelligence’;

5)vaccinations are not necessary because diseases, through
natural evolution and increasing population resistance,
‘disappear’ by themselves;

6)vaccinations are not necessary because improving both
living conditions and hygiene have a greater impact
on improvement of the epidemiological situation than
vaccinations.

Many of these arguments, especially those regarding the
presence of undisclosed admixtures, including biological
(e.g., foreign genetic material), are unfounded after taking
into account the provisions on the current production regime
and multi-stage vaccine safety control procedures that are
required in Poland and the EU. The problem, however, is
that propaganda against vaccines often completely negates
the integrity and competence of everyone: scientists and
producers, as well as the institutions that control vaccine
safety. At all stages of production vaccines undergo over 500
different qualitative tests [28], including routine composition
testing for microbial contamination, which includes bacterial
and fungal, spiroplasmic, rickettsial and viral contamination.
In order to exclude the presence of viral contaminants, in
vivo and in vitro tests for the potential presence of viruses,
methods such as PCR and transmission electron microscopy
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techniques are used. Methods for analyzing vaccine
metagenome are currently being implemented [28].

EU law requires all vaccine excipients to be publicly
disclosed. In Poland, vaccines cannot contain and do not
contain substances that are not listed in the Summary of
Product Characteristics (SmPC) published on the website of
the Office for Registration of Medicinal Products, Medical
Devices and Biocidal Products, or on the website of the
European Medicines Agency.

Drugs and vaccines approved for use in Poland must obtain
the consent of the President of the Office for Registration of
Medicinal Products, Medical Devices and Biocidal Products.
Such acceptance is based on documentation that must meet
the requirements of art. 10 of the Act of 6 September 2001,
Pharmaceutical Law (Journal of Laws, 2017, Item 2211,
as amended), or conditions specified by the Council of
the European Union or the European Commission. The
laboratory of the Sera and Vaccine Research Institute of the
National Institute of Public Health — National Institute of
Hygiene (NIZP-PZH) is responsible for the safety of vaccines
in Poland. Thislaboratory carries out the tasks for the National
Medicines Control Laboratory (OMCL) belonging to the
Network of Official Medicines Control Laboratories (OMCL).
This network is coordinated by the European Directorate
for Drug Quality (EDQM - European Directorate for the
Quality of Medicines), a non-governmental entity acting
on behalf of the Council of Europe. Its task, among others,
is to develop official drug production and quality control
standards in all countries that are signatories to the European
Pharmacopoeia, ensuring the usefulness of certificates and
control of drug and vaccine manufacturers.

The laboratory of the Institute of Sera and Vaccine
Research(NIZP-PZH) is accredited by the Polish Centre
for Accreditation (AB509) and EDQM (EDQM / MJA100
certificate). Vaccines used in Poland are therefore in
accordance with the standards approved by the European
Union.

All additives that are components of the vaccines are
in acceptable doses that are considered safe for the health
of children and adults. These substances are the cause of
unfair and aggressive criticism concerning vaccines and
vaccinations. Among the substances present as adjuvants,
preservatives, excipients and stabilizers, as well as substances
remaining after the production process, the biggest emotions
are evoked by the following substances:

Mercury (Hg) in vaccines. Opponents of vaccines usually
mention thiomersal - (Ethyl(2-mercaptobenzoato-(2-)-O,S)
mercurate(1l-) sodium) - a preservative present in trace
amounts in some vaccines since the 1940s. After 1999, due
to public concern, the US removed thiomersal from their
vaccines for children, and after 2002, from all vaccines.
Currently in Poland, thiomersal is included only in the DTP
vaccine and its equivalents without pertussis component [29].
In public opinion, thiomersal present in vaccines may cause
autism. However, there is no scientific evidence for such a
causal relationship. After the abandonment of mercury in
vaccines in the US, autism rates did not decrease, which is
confirmation that the use of thiomersal and the appearance
of autism are unrelated [30].

Thiomersal is not accumulated in the human body, it is
metabolized to ethylmercury and thiosalicylate, with a half-
life in blood is 3-7 days [28]. Thiomersal content in vaccines

corresponds to 12.5 pg-25 ug Hg (or 0.0125-0.025 mg Hg) per
0.5 ml dose [29]. For comparison, the mercury content of many
foods is associated with a significantly higher exposure. The
permissible mercury content in ‘fishery products’ mentioned
in Directive 2001/22 / EC, ranges from 0.5 mg/kg to 1 mg/kg
[31, 32], in mammalian meat - 0.03-0.05 mg/kg [32], in
milk and dairy product - 0.01 mg/kg [32], in vegetables and
cereals — 0.02 mg/kg [32] and in mushrooms - 0.05 mg/kg
[32]. Mercury is also found in various medicinal preparations
used in unconventional medicine (often approved by
vaccine opponents), especially in homeopathic compounds
[33-35, and the fact of administration parenteral mercury
preparations (LEHNING, Mercurius solubilis No. 39 [35])
is not criticized by opponents of evidence-based medicine.

Aluminum compounds (Al). Aluminum compounds
are a physiological component of human plasma with a
concentration in the range of 1-2 ng/ml of blood (1-2 pug/l)
[36]. The half-life of aluminum elimination from the human
body is about 24 hours [37]. The aluminum content of single
doses of vaccines is in the range 0.25-0.85 pg.

In 2012, the WHO World Advisory Committee on Vaccine
Safety (GACVS) announced that the administration of a
small amount of aluminum in vaccines was not dangerous
[37]. The belief that an amount of aluminum does not pose
a health risk is based on the knowledge that exposure to
aluminum administered in vaccines is definitely lower than
the risk arising from exposure to aluminum present in food,
which until then had not been controversial. The main source
of aluminum compounds for humans is food. The presence of
aluminum in foods ranges from 0.04 to 70 mg/kg or mg/liter
of product [38] (baby food approx. 0.04 mg/l, dairy mixtures
for babies approx. 0.225 mg/l, cuacumbers - 0.4-2.0 mg/kg,
strawberries - 0.56-2.42 mg/kg, poultry - 1.0-5.0 mg/kg,
beef - 2.0-1.0 mg/kg and black currant up to 70 mg/kg). A
4-month-old infant takes 0.03-0.05 mg Al/day with milk
[36]. A daily dose of aluminum <2 mg/kg of body weight is
considered safe [37].

Opponents of vaccination believe that the presence of
aluminum in vaccines causes long-term health complications,
such as Alzheimer’s disease [39, 40], microcephaly in foetuses
and autism, but these allegations have not been scientifically
confirmed [40].

Formaldehyde. Formaldehyde is present in vaccines
containing inactivated pathogens. It is used to inactivate
microorganisms that are potentially biological contaminants,
and vaccinations contain only trace amounts of formaldehyde
(0.1 mg, i.e. <100 ug per dose of vaccine).

Formaldehyde is a chemical compound present in the body
ofahealthy person, which is a metabolite of thymidine, purine
and some amino acids. The physiological concentration of
this substance in serum ranges from 0.46 to 0.87 ug/ml
(0.46-0.87 mg/1) [41].

Formaldehyde is present in many cosmetics, e.g. shampoos
or makeup preparations, it is also a natural (i. e. not resulting
from human interference!) component of many food products.
Its average content in these products ranges from [41, 42]:
3.3 mg/l in cow’s milk, 4.6 mg/kg in beef, 6.3-22.3 mg/kg
in apples, 15.3 mg/kg in pears up to 16.3 mg/kg in bananas.

Formaldehyde is also present in drinking water with a
permissible concentration in water intended for human
consumption of 0.050 mg/l, or 50 pg/1 [43]).
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The WHO states that the acceptable daily human
consumption of formaldehyde is 0.15 mg/kg body weight [44].

Polysorbate 80. This is a synthetic non-ionic detergent used
as an emulsifier or preservative, used, among others, in the
food and cosmetics industries. As an addition, it is present
primarily in ice cream, cheese and cottage cheese, jellies,
ready desserts, ready sauces and soups, chewing gums,
pharmaceutical preparations (as a component of tablet
glazing coatings), and in the solutions of some biological
drugs, e.g. infliximab (Zessly). It also stabilizes solutions of
drugs added to parenteral nutrition mixtures.
Anti-vaccination movements suggest that the polysorbate
present in vaccines causes ‘disorders of genital development’
[45], and they also refer to publications that this substance
affects E. coli bacteria found in the intestine, which may be
related to the pathogenesis of Lesniowski-Crohn disease [46].
The content of polysorbate 80 in vaccines is definitely
small and a single dose of HPV vaccine contains only 50
micrograms of polysorbate 80, while the acceptable daily
intake is 25 mg/kg body weight. (total of 20, 40, 60, 65 and
80 polysorbates) [47]. For example, the content of polysorbate
80 in ice cream reaches 0.5% (v /v) [29], which produces up
to 170 mg of this compound in a typical ice cream cone [48].

Monosodium glutamate. In the human body, this is
a precursor, among others, of the neurotransmitter —
glutamine. Excess of this neurotransmitter causes damage
to nerve cells.

Opponents of vaccination suggest that excess glutamate
may be the causative agent of degenerative diseases, such
as amyotrophic lateral sclerosis, Parkinson’s disease and
Alzheimer’s disease.

Glutamate is a natural ingredient present in meat, fish,
cereal products and vegetables, and in free form - in
frequently consumed foods, such as milk, potatoes, tomatoes,
cheese. It can also be used as a food additive to enhance
taste, and it is legalized in the EU under the code name E621.
The permissible content of this compound in food products
is 10 g/kg, individually or in combination (calculated as
glutamic acid) [49]. Its content in the MMRYV vaccine -
measles-mumps-rubella-varicella produced by Merck Sharp
& Dohme, is 0.38 mg in a single dose of vaccine [50].

Gelatine. Gelatine present in vaccines performs a stabilizing
function and protects vaccine antigens against temperature
changes. Only highly hydrolyzed, highly purified pork
gelatine is used in vaccines. The content of hydrolyzed
gelatine in a single dose of MMR II vaccine against measles,
mumps and rubella is 14.5 mg/dose [50].

According to the arguments presented by opponents of
vaccination, gelatine is harmful, but there are no specific
allegations suggesting that it causes specific negative health
effects.

There is no evidence that such hydrolyzed gelatine poses
any threat to humans, including allergenicity.

Gelatine is present as a thickener and a component of
the capsule shell in many drugs available in Poland. It is
also used as a drug given by intravenous infusion (e.g.
GELOPLASMA solution for infusion - Fresenius Kabi
France, Gelaspan 4% — Aesculap Chifa, Gelofusine (gelatine +
sodium (sodium chloride)) in patients with a negative protein
balance, including patients with acute blood loss. Routine

doses of Gelaspan 4% are 500-1,000 ml / 24 hours (20-40 g
hydrolyzed intravenous gelatine) [51].

Non-substantivearguments - denying the sense and integrity
of scientific papers and / or citing secret findings of scientists,
reports of ‘well-informed persons’, ‘secret documents’
and ‘obvious truths’. In addition to substantive arguments
or seemingly logical arguments, e.g. discussion about the
adverse effects of mercury, aluminum or formaldehyde on
the human body, but without taking into account the real
doses of these substances, opponents of vaccination cite
information classified by them as: ‘general knowledge’, results
of some mysterious researches and observations conducted by
unknown persons, groups of scientists and ‘obvious truths’.

These allegations include the following:

- Vaccinations increase the incidence of infectious diseases.
‘In 2012, whooping cough was so widespread throughout
America, the number of cases doubled compared to 2011,
that epidemiologists and health services even confirmed
that the reason for this could be a vaccine.” [52];

- Pertussis vaccine increases the risk of asthma by six
times [52];

— There is no need for vaccination against tetanus, regardless
of the patient’s age and place of residence [52];

— Thousands of cases of sudden loss of consciousness within
24 hours, muscle aches and weakness, Guillain-Barré
disease, chronic fatigue, ‘facial paralysis’, encephalitis,
rheumatoid arthritis, lupus, blood clots, optic neuritis,
multiple sclerosis, strokes, ‘heart attacks and other serious
health problems, including deaths’, were observed after
application of the HPV vaccine [52];

— In the USA, there is a government database containing
many thousands of case reports of children who have been
injured or died as a result of vaccination complications [53];

— There are many contraindications to vaccination, but
doctors do not talk about it [34];

- Mortality and morbidity would decrease spontaneously,
even if vaccines were not applied [53];

- Vaccines are used to depopulate humanity [54];

- Most cancers are ‘caused by vaccines’ [55];

- Allvaccines are contaminated with something that causes
autism, but also a ‘cancer epidemic’ [56];

- Nagalase protein enzyme is intentionally added to
the composition of vaccines. Nagalase (alpha-N-
acetylgalactosaminidase) hinders the binding of vitamin
D and Gc protein and causes vitamin D deficiency in
human body [57];

- Companies producing oncological drugs benefit from
adding nagalase to vaccines, because nagalase causes
‘tumour growth’, which increases the demand for
oncological drugs [57];

- ‘According to scientific studies’, ‘HPV vaccines also cause
ovarian failure and, consequently, infertility’ [58];

- Vaccination ‘reduces intelligence’ and causes autism [59];

- Most drugs and vaccines are manufactured in China, India,
Vietnam and Korea, where vaccines are contaminated due
to technology imperfections [59];

- Merck vaccines are contaminated with the virus that
caused the AIDS epidemic in the USA [60];

— The US government has revealed that the hepatitis B vaccine
causes lupus, and that the vaccine given to every child in
the United States after birth can trigger the development
of multiple sclerosis [61]
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- According to CIA statistics, life expectancy decreases as
the vaccination rate increases;

- New vaccines are contaminated with genetically modified
DNA;

- 61% of all human cancers (as found at autopsy) contain
the SV40 monkey virus, which can be referred to the polio
vaccine of the 1950s and 1960s [62]. Although it is a fact
that this virus is associated with the etiopathogenesis of
human cancers [63], the numbers quoted are significantly
overstated — erroneous positive results in studies using
alleged inaccurate virus identification methods [64]).
The observation of cancer dynamics does not support the
thesis that possible SV40 contamination was common
and could have increased the number of cancer cases
recorded in humans [45]; in addition, SV40 DNA sequences
are only present in mesothelioma, some brain tumours,
osteosarcoma and non-Hodgkin’s lymphoma (NHL)) but
is not present in most cancers [64]);

- Treatment of diseases and their complications is a much
larger source of income for pharmaceutical companies
than vaccine production alone [65];

- In 2009, the Finnish Minister for Health said ‘A/HINIv
vaccines were designed to reduce the population’ [62];

- Vaccines are to turn the free man into a slave. ‘Vaccinated
are children from poor, uneducated, lumpen proletariat
and coloured families. Children from rich, educated and
white families are not vaccinated.’ [45];

- Vaccination campaigns in poor countries are sham actions
organized by hostile foreign States that collect intelligence,
or weaken people living in a given area (rumors of this type
have been spread in Africa and Pakistan [66, 67]).

Elements of religious rhetoric in anti-vaccine propaganda.
Relying on religious aspects in the context of vaccination and
vaccine composition allows reaching specific religious groups
and strengthening the negative message. Such propaganda
is addressed primarily to people with fundamentalist views.
Fundamentalists are often prone to propaganda and at
the same time are very active in combating activities that
harm their understanding of religion. Religious arguments
used by anti-vaccination movements include the following
statements:

Vaccines are produced on the basis of cells from aborted
foetuses [68], which is a very sensitive topic for many religious
groups. Hindu, Protestant, Muslim and Jewish communities
essentially oppose abortion for religious reasons. The Catholic
Church allows the temporary use of vaccines produced
using foetal tissues obtained as a result of abortion if it
is to protect children against disease, and when no other
alternative methods are currently available [69]. In Poland,
vaccines produced using two human cell lines are currently
in use: the WI-38 cell line obtained in the United States in
1964 from a miscarried 12-week-old female foetus (used
for the production of rubella vaccine), and the MR-C5 line,
obtained in 1966 in the UK from a 14-week-old miscarriage of
amale foetus and currently used to produce a vaccine against
hepatitis A and varicella [70]. Vaccine propaganda uses the
term ‘interrupted foetuses’ but does not mention the official
guidelines of the Church [71]. Meanwhile, the Pontifical
Academy of Life emphasizes that ‘the use of vaccines does
not mean cooperation with voluntary abortion’ [72], and ‘the
cell lines used in current vaccines are very distant from the
old ones and do not impose any ethical burden’ [72].

Vaccinations threaten God’s world order [71]. Christian-
Protestant congregations believe that vaccination is an
expression of ‘improper meddling in God’s work’ [71].

Vaccines contain material propagated on pig-derived cells.
This is a sensitive topic for religions such as Judaism and
Islam [73].

Among the animal cells, the source of cells for the
production of vaccines for humans is the Vero cell line, which
was isolated in 1962 from the kidneys of an adult African
monkey Chlorocebus aethiops. It is used in the production of
polio, rabies and rotavirus vaccines available in Poland, as well
as US vaccines against rotavirus, polio, Japanese encephalitis
and chickenpox. Other cell lines, e.g. avian or mouse cells, are
rarely used, and such vaccines are not available in Poland for
human vaccination. Vaccines produced on different animal
lines are used instead for veterinary prophylaxis, e.g. the
Rabivac anti-rabies vaccine produced on the line from the
hamster kidney BHK-21, a vaccine against parvovirosis on the
canine line and vaccine against Post Weaning Multisystemic
Wasting Disease (PMWS) on the pig kidney line. Pig cell lines
are not used to produce human vaccines [74].

Vaccines are produced on the basis of cells derived from
the foreskin [75]. This topic is sensitive for orthodox Jews
and is not true.

Vaccines contain gelatine obtained from the tissues of the
cow’s body. This is not true. Only hydrolyzed pork gelatine
is used in vaccines. This is a sensitive topic for Hindus for
whom the cow is sacred, and therefore insist on vaccines
without cow material [76].

Vaccines contain gelatine derived from pigs. This is true.
This is sensitive topic for radical followers of Judaism and
the religion of Islam.

Currently, governments in many countries allow parents to
waive the obligation to vaccinate for religious reasons. This
applies not only to many Asian and African countries, but
also to the USA, where in most States, except Mississippi,
e.g. in West Virginia and California, such exemptions are
also practiced) [77].

Many countries, including European countries, do not
impose an obligation to vaccinate children. Vaccinations
are voluntary in, among others, Belgium, Germany, Norway,
Portugal, Romania and the UK [78]). Religious arguments for
vaccines in these countries can have a particularly negative
impact on the epidemiological situation. The religious aspect
is undoubtedly one of the arguments for the development of
opposition to vaccination also in Poland, where only 59.3%
of respondents claim that vaccination is consistent with their
religious beliefs. This is the lowest result in the entire EU [79].

CONCLUSIONS

In recent years, the activity of movements against vaccination
has increased significantly and their propaganda, through its
negative impact on social attitudes, threatens to destabilize
the epidemiological situation in Poland. The slogans
propagated by anti-vaccination movements are usually based
on easily proven erroneous theories and lies, although there
are also arguments expressing belief in some conspiracy of
governments, politicians and vaccine manufacturers, or the
incompetence of scientists and practitioners.

Many opponents of vaccines refer to selected religious
arguments, addressed primarily to people with fundamentalist
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views. Although these arguments are based on unverified
information or are intentionally misleading, such slogans
have a strong impact on selected groups in societies. However,
understanding the arguments of the anti-vaccine activists
is necessary in order to implement effective methods of
opposing such mistaken attitudes and beliefs.
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