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Abstract: Introduction: World Health Organization (WHO) has recommended widespread
vaccination to prevent the coronavirus disease 2019 (COVID-19) pandemic. At the moment, vaccines
from different manufacturers, with different composition and mechanism of action are available on
the world market. Due to the urgency and necessity for the production of large quantities of vaccines,
they have undergone short clinical trials, but it is still necessary to monitor the occurrence of side
effects for at least five years (post-marketing surveillance). Case report: Patient No. 1, a 47-year-old
female, was vaccinated twice against COVID -19 with the AstraZeneca vaccine and her Anti-TPO
antibodies increased 10-fold three months after receiving the second dose. Concentration of T4 was
at the lower limit and TSH titer was elevated. One month after receiving the third dose, Pfizer -
BioNtech vaccine, based on the clinical picture and laboratory tests, she was diagnosed with
Hashimoto’s disease. Patient No. 2, a 47-year-old male, has received two doses of Sinopharm vaccine
against COVID-19. On regular physical examination, ultrasound revealed micro-nodules in the
thyroid gland. Laboratory tests showed an increased titer of Anti- TPO antibodies with a preserved
hormonal status of the thyroid gland. After receiving the third dose of the same vaccine, the Anti -
TPO titer remained at the previous level. Conclusion: In some patients, vaccines against COVID-19
may increase the titer of Thyroid autoimmune antibodies leading to subclinical or clinical
manifestations of Hashimoto's disease. The reasons are specific action of different types of vaccines,
the overdose of vaccines in relation to body mass index as well as the place of vaccine application. It
is recommended to monitor for a while the titer of anti-thyroid antibodies in persons vaccinated
against COVID-19.

Keywords: Hashimoto's disease; COVID-19; AstraZeneka; Pfizer-BioNTech; Sinopharm

1. Introduction

The thyroid produces hormones that help regulate the metabolism of carbohydrates, lipids and
proteins. There are two forms of acute and chronic thyroiditis, namely hyperthyroidism (Morbus
Graves-Basedowii) and hypothyroidism (Hashimoto's disease). At the root of these diseases is
autoantibody-mediated lymphocyte cytotoxicity.

Mankind has encountered a major COVID-19 pandemic. In addition to the use of appropriate
drugs in the therapy, vaccines from various manufacturers are widely used in the prevention of the
disease. The primary role of vaccines would be alleviation of severe symptoms and to stop the
spreading of infection, thus reducing the percentage of the sick persons. However, in addition to the
mentioned benefits, vaccines can also cause certain harmful effects on the recipient's health. Just as
other vaccines against certain viruses (human papillomavirus, influenza and hepatitis B) can cause
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autoimmune diseases such as Graves' disease and Hashimoto's thyroiditis, vaccines against COVID-
19 can lead to autoimmunity that is primarily directed against thyroid gland [1].

Some authors explain the development of autoimmunity by the harmful effects of adjuvants,
commonly used in vaccines to potentiate the immune response. If the animal is injected with its own
thyroglobulin mixed with Freund's adjuvant (emulsion of mineral oil, acid-resistant microorganisms
and emulsifiers), lymphocytic infiltration of the thyroid gland occurs [2]. Cases where patients
developed autoimmunity to the thyroid gland (elevated anti-thyroid antibodies, disorder of thyroid
hormone secretion) a few days after vaccination have been reported. A case of subacute thyroiditis
after receiving Pfizer-BioNTech mRNA vaccine for COVID-19 has also been reported [3]. As a
consequence of subacute thyroiditis, fever occurs in 28-83% of cases [4]. Anaphylactic shock have
been reported following the administration of the Pfizer-BioNTech vaccine [5], which is a common
occurrence and a reaction of some patients to the presence of polyethylene glycol ( PEG), adjuvant in
the vaccine. Other adjuvants such as silicones and mineral oils can also cause severe clinical
manifestations that can endanger the patient's life [6].

Thyroid hormones are necessary for a normal, active life. The thyroid gland is highly susceptible
to autoimmunity and it is influenced by various environmental factors (iodine, selenium, tobacco
smoke), contagious diseases and certain drugs [7]. It has been hypothesized that different genes are
responsible for the increased prevalence of thyroid disease [8].

Autoimmune thyroid diseases, such as Hashimoto's thyroiditis, which causes hypothyroidism,
and Graves' disease, which causes hyperthyroidism, affect about 5% of the human population. Both
diseases are characterized by infiltration of the thyroid by T and B lymphocytes and the production
of thyroid autoantibodies directed against thyroid peroxidase (anti-TPO), thyroglobulin (anti-TG)
and TSH receptors (TRABs) [9,10].

COVID-19 in the acute and convalescent phase, beside damage of other organs, can disrupt the
normal function of the thyroid gland [11,12,13]. About 20% of patients after COVID-19 in the recovery
phase had an increased concentration of autoantibodies to thyroid peroxidase (Anti-TPO), which
suggests the onset of autoimmune thyroid disease [14]. After acute COVID-19 illness, most patients
recover from thyroid dysfunction; however, anti TPO antibodies remain present. Some authors have
tried to attribute the presence of anti-TPOADb in patients with long COVID (LC) to a protective role
in the acute phase of COVID-19 [15].

In long-term clinical practice, it is known that as a consequence of autoimmune thyroiditis or
Hashimoto's disease, hypothyroidism or normal levels of thyroid hormones in the blood and
increased TSH concentration occur. T cytotoxic lymphocytes destroy the thyroid gland with activated
T helper lymphocytes. The main diagnostic character of this disease is the chronic existence of Anti
TPO and anti TG antibodies produced by B lymphocytes [16,17].

In this paper, two cases of autoimmune thyroid disease (Hashimoto’s thyroiditis,) that are
thought to be a consequence of vaccination against COVID-19 are presented. Also, the paper contains
hypotheses explaining the reasons and possible mechanisms leading to autoimmune thyroid attack
in vaccinated persons.

2. Case Description
2.1. Case 1

A 47-year-old woman, BMI = 19.15 (normal body weight) received AstraZeneka / Covishield
(Manufactured and batch number: Serum Ins. Of India PVT, LTD, 4120Z001) vaccine against COVID-
19 on 27.02.2021. and the second dose on 21.05.2021. (AstraZeneca B.V., the Netherlands, ABX3115).
She received the third dose on November 19, 2021, Pfizer-BioNTech manufactured by BioNtech-
Manufacturing GMBH, FF2832; (Table 1). At the end of September, the patient felt drowsy,
intolerance to cold, neck stiffness and on her own initiative she did thyroid ultrasound and analysis
of thyroid hormones. Level of T4 was at the lower reference limit (57.9 nmol / L) and TSH
concentration was elevated (16.7) (Graph 1). Immunohistochemical method showed that level of
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Anti-TPO antibodies was increased 10-fold (309.5 IU / ml), while the level of Anti TG antibodies was
within reference limits. At the beginning of 2022, there was a sharp increase in Anti-TPO antibodies
and the concentration was 1326.00 (Table 1). At the Clinic for Endocrinology, Diabetes and Metabolic
Diseases, Haschimoto’s disease (chronic thyroiditis) was diagnosed and she was introduced to
hormone replacement therapy. Family history showed two cases of thyroid disease (mother and
sister).

Figure 1. Thyroid Ultrasound of Patient No 1.Presentation of an ultrasound image of the thyroid gland With an

observed chronic inflammatory process.

Table 1. Presentation of laboratory hormonal and immunological parameters.

Patient No 1 Patient No 2
1. AstraZeneca (27.02.2021.) 1.Sinopharm (24.01.2021.)
Type and date .
o 2. AstraZeneka (21.05.2021.) 2. Sinopharm (14.02.2021.)
of vaccination
3. Pfizer BioNTech (19.11.2021.) 3. Sinopharm (19.11.2021.)
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Date of
) 28.09.2021.  4.01.2022. 21.09.2021.  10.12.2021.

analysis

Reference Reference
Parameters Value Value Value Value

value value
T3 1.21 1.09 1.10-3.10 4.56 3.1-6.8
T4 57.9 69.88 58.0-161.0 | 17.08 12-22
TSH 16.700 25.49 0.400-4.00 0.400-4.00
Anti TPO 309.5 1326.00 <34 187.00 180.4 <34
Anti Tg 79.61 <115 33.82 <115
BMI 19.15 (normal body weight) 23.7 (normal body weight)

The table shows the type of Covid vaccine, the time of immunization, the levels of hormones T3, T4, TSH and

antibody concentrations.

2.2. Case 2

A 47-year-old man, BMI=23.7 (normal body weight) received three vaccines against COVID-19
on 24.01; 14.02; 19.11. 2011 (Table 1). All three doses were Sinopharm type, manufactured by Beijing
Institute of B.P., LTD, 202012191; 202012194; 2021082808. On regular annual physical examination
(September 2021), thyroid ultrasound showed several 4-5 mm micro-nodules in both, left and right
thyroid lobes and the patient was advised for further hormonal analysis and analysis of Anti -TPO
and Anti-TG antibodies (Graph 2). The patient did not have any complications and clinical
manifestations of thyrotoxicosis. A routine blood test revealed slight increased cholesterol and HDL
cholesterol. After laboratory analysis of blood, normal hormonal status of the thyroid gland was
established with an increased titer of antibodies to thyroid peroxidase (Anti-TPO = 187IU / ml). After
two months, anti -TPO values were similar (Anti TPO =180.4) (Table 1). The patient was admitted At
the Clinic for Endocrinology, Diabetes and Metabolic Diseases in February 2022, where he was
diagnosed with an initial stage of Hashimoto's disease was not given therapy and was advised to
have a thyroid examination once a year. The patient denied the existence of a family history of thyroid
disease.

Both patients used Thyroxyl supplementation, one capsule daily, from the time they were
diagnosed with thyroid problems until they arrived at the Clinic for Endocrinology, Diabetes and
Metabolic Diseases (two months).
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Figure 2. Thyroid Ultrasound of Patient No 2.In the left and right lobes of the thyroid gland, micronodules up

to 5 mm in size were observed.

3. Discussion

In both presented cases, patients have normal weight (BMI). Giving the same dose of vaccine to

patients with different body weights is a major problem in the vaccination process. It was observed

that patients with lower body weight had strong responses to the second dose of vaccine, while larger
and heavier people with higher BMI tolerated it more easily. The answer lies in the different amount
of blood in lighter and heavier recipients, where heavier patients have more blood (7% of total body
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weight) and since the same dose of vaccine is given, patients with lower body weight are expected to
have higher concentrations of antigen per liter of blood. Higher antigen concentration also causes a
more intense immune response of the recipient.

Due to cases of certain unwanted and adverse reactions to vaccines against COVID-19 [5], the
use of the vaccine in people with a family history of type 1 diabetes, Hashimoto's disease, lupus and
rheumatoid arthritis should be excluded.

The vaccine is used to introduce virus in the body so it can react more easily to potential contact.
Therefore, it is my opinion that it is not necessary to give a second dose at all, especially not a booster
dose, because these are futile attempts to create a longer and lasting immunity to the SARS-CoV-2
virus and the damage can be long-lasting and immeasurable. It is especially absurd in the world of
medicine to give vaccines every few months in order to maintain active humoral immunity. By
reacting to the virus infection, the organism proves that cellular immunity exists, that there are
memory B lymphocytes that are the key to a quick response to viral infection.

Theoretically, the question of the origin of the virus itself arises, because the reactions are very
strange. If the virus exists since 1960s and circulates in the human population, then contact with the
virus would cause a mild reaction. If the virus is created in the laboratory and represents something
new, unknown to the immune system, then a more violent immune reaction should be expected with
a possible fatal outcome [18]. In this case, the first dose of vaccine may be justified for recognition
and adaptation of organism to the new virus (something similar are allergic reactions, some people
have antibodies to allergens and some do not). However, we must be aware that our body will react
to any substance of biological or chemical origin that we encounter for the first time. Immunity is
learned and acquired over the years, especially in childhood, in children ages 1-5 years [18].

Vaccines give active immunity (circulating antibodies in the blood) up to three months.
Revaccination is just a test of a stronger immune response to the virus. Vaccine administration causes
an increased synthesis of the antibodies specific to the introduced antigen; the second dose 4 weeks
after the first and the third dose after 6 weeks, drastically increases the circulating antibodies of the
IgG class (Table). However, the question is what harmful consequences can result from such a
quantity of circulating antibodies in the recipient's blood. Adjuvants in vaccines can cause
anaphylactic shock [5,6], increased antigen concentration and repeated irritation of the immune
system, leading to disorders and overexertion of the Homeostatic Immune System [18] and excess
production of antibodies. This can lead to errors in Ab synthesis, creating Abs that attack its own
antigens on the cell surface, thus causing the occurrence of autoimmunity.

In the patient No. 1 thyroid cell damage and increased synthesis of Anti -TPO Ab was noticed
after the third dose of mRNA vaccine. A similar finding has been confirmed by other authors [3]. This
type of vaccine is in the form of lipid granules that can via blood infiltrate nonspecific into any
somatic cell of the recipient (muscle, nerve and in this case, thyroid cells). The immune system
destroys cells expressing viral proteins on their surface causes the destruction of cells itself, so that
unwanted damage to different types of cells can occur. Therefore, the use of RNA vaccines and
possible adverse effects should be reconsidered. In the case of the vaccines against COVID-19, it is
justified that the intake of the vaccine follows the natural intake of the virus in this case, nasal mucosa.
It is desirable that an immunological reaction takes place on the mucosa of the upper respiratory
organs, which will undoubtedly damage the infected cells, but the mucosal cells have a great power
of regeneration unlike other somatic cells./*greater regeneration power than other somatic cells.

Although only two cases are presented in this paper, the author is familiar with many cases of
Hasimoto's disease after receiving vaccines for COVID-19 from the immediate environment.
Therefore, it is necessary to inform health public about possible side effects such as Hashimoto’s
thyroiditis. The onset of the disease is quiet and unnoticeable for years until there is an imbalance of
thyroid hormones and hypothyroidism.
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