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Abstract
Hashimoto (HT) is an autoimmune disease in which destruction of the thyroid occurs as a result of lymphocyte infiltration. 
It is caused by an increased level of titers of antibody against thyroid peroxidase (TPO) and thyroglobulin (TG). Because of 
that,in HT patients, changes are observed in the level and metabolism of thyroid hormones, which leads to unspecified 
physical and psychological symptoms. A high level of antibodies attacking thyroid antigens has been positively correlated 
with the symptoms. From the etiological point of view, the most important are genetic factors; however, environmental 
factors are necessary to provoke the immune system to attack until the process is over. Scientists indicate specified stress, 
toxification, microbiota dysbiosis and under- or over-nutrition, to name only a few. Dietotherapy of Hashimoto’s is based 
on the proper nourishment of the body and regulation of the immune system by an anti-inflammatory diet. Observational 
and controlled trials have shown frequent nutrition deficiencies in HT patients. In literature, there is evidence for selenium, 
potassium, iodine, copper, magnesium, zinc, iron, vitamin A, C, D and B. The role of the proper level of protein intake, dietary 
fibre and unsaturated fatty acids, especially the n-3 family, has been indicated. HT patients should often eliminate lactose 
because of intolerance and interactions with levothyroxine and gluten because of possible interactions of gliadin with thyroid 
antigens. The article describes the nutrition factors of HT patients, and share nutrition recommendations for diet therapy.
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INTRODUCTION

Hashimoto (HT) disease is one of the most frequently 
occurring autoimmune diseases, characterized by 
lymphocytic infiltration, destruction and scarring of 
thyroid tissue and the presence of antibodies to thyroid 
peroxidase and thyroglobulin [1]. The name “Hashimoto’s 
disease” comes from the name of the Japanese surgeon Dr. 
Hakaru Hashimoto, who in 1912 described four cases of 
this disease. In a paper published in the Archiv für Klinische 
Chirurgie, Hashimoto presented the clinical and histological 
picture of the four cases, as he put it – ‘the lymphocytic 
goiter, in which an intensive infiltrate of lymphocytes occurs 
with the formation of lymphoid follicles in the thyroid 
parenchyma’ [2].

The disease is more likely to affect women than men, most 
often in women aged 30–60, and the risk of its development 
increases with age. However, what is important to note, is 
that this disease can be diagnosed in patients at any age, 
including children [3]. The frequency of Hashimoto’s disease 
is a growing trend and among Caucasians it is estimated at 
approximately 5%. Dysfunction of the gland may be clinically 
evident (0.1–2% of the population) or subclinical (10–15%) [4]. 
The course of Hahsimoto’s disease is related to impairment 
of the immune system, where an excessive production 
of antibodies against thyroid antigens occurs – thyroid 
peroxidase and thyroglobulin. The first protein catalyzes 

the addition of iodine to tyrosine residues of thyroglobulin, 
from which triiodothyronine – containing 3 iodine atoms, 
or thyroxin – containing 4 iodine atoms is formed. Under 
normal physiological conditions, the level of antibodies 
is kept constant, while it increases in the disease. Their 
elevated level was positively correlated with the symptoms 
of Hashimoto’s disease [5].

This article is based on an electronic search in PubMed 
and Google Scholar databases published from January 2009 
– May 2019 regarding HT and use of the above-mentioned 
compounds as individual supplements or in combination 
with other on HT patients in clinical trials. The article focuses 
on the importance of nutritional factors for developing and 
progress of HT disease, and indicates which play a significant 
role in ethiopatogenesis of HT.

Factors connected with ethiopatogenesis of Hashimoto’s 
disease. Hashimoto’s disease is a disease of genetic, 
environmental and existential aetiology such as gender, 
parenthood and age. The genetic factors include major 
histocompatibility genes (encoding human leukocyte 
antigens), proteins regulating the immune system, and 
specific thyroid genes.

Genetic factors are the most significant in the development 
of autoimmune thyroid disease. Under the influence of 
environmental factors, they provoke the immune system 
to overproduce antibodies to thyroid antigens [6]. The 
environmental factors include, inter alia, an excess or a 
deficiency of nutrients, exposure to heavy metals, toxins, 
including endocrine disrupters, such as bisphenols, 
phthalates, drugs and others, [6, 7] (Fig. 1).
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The symptoms of Hashimoto’s disease, as with other chronic 
diseases, initially are not acute and specific,. A few examples 
include change in mood, depression, concentration problems, 
brain fog, as well as biological changes: dry skin, hair loss, 
constant fatigue, even after getting enough sleep, changes in 
body weight or disturbances in bowel movements [8].

Molecular mimicry and infections. Infections are considered 
important factors in the etiopathogenesis of Hashimoto’s 
disease which, as a result of molecular mimicry, i.e. geometric 
similarity or amino acid sequence of microbial antigens to 
human antigens, can cause a cross-reaction of the immune 
system and can lead to the development of autoimmune 
disease [11]. This is why immunoglobulins A play such an 
important role in the defence against infections which, 
together with the microbiota of the body, depend on a well-
functioning intestine and a normal intestinal microbiota [12].

Stress. Mental health, often overlooked in this aspect, is 
significant in the development of Hashimoto’s disease. 
Chronic stress significantly affects the physiology of the 
entire body. The mental state affects the physical state, 
which is assessed by the analysis of numerous biological 
markers. Chronic stress plays an important role also in the 
proper functioning of the immune system [13]; however, in 
contrast to Graves’ disease, there is no research enabling such 
a conclusion in the case of Hashimoto’s disease [6].

Oxidative stress. The causative factor behind the emergence 
of oxidative stress is free radicals. These are a group of oxygen 
and nitrogen compounds, which as a result of possessed 
unpaired electrons, are highly reactive and destructive 
molecules towards individual molecules, cellular structures, 
and consequently, the whole organism [14]. Their level 
in the body increases due to cigarettes smoking, alcohol 
consumption, ionizing radiation and excessive concentration 

Figure 1. Environmental, genetic and existential factors in the immunopathogenesis of Hashimoto’s disease.
Source: Own study based on [6, 9, 10]
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of heavy metals (iron, copper, zinc) [15]. They are also caused 
by contaminants remaining in food, especially processed 
food, containing more glycation end products of nutrients 
[16], fluctuating blood glucose levels in postprandial time 
[17], postprandial lipaemia [18] or pathological conditions, 
like obesity [19].

Free radicals are also formed endogenously as a result 
of cellular processes carried out, where their main source 
are electrons escaping from the oxidative phosphorylation 
pathway [14, 20]. Therefore, it is assumed that there is a 
relationship between mitochondrial dysfunction and the 
occurrence of chronic diseases. Although research on the 
relationship with Hashimoto’s disease is still lacking, the 
study of thyroid cell transcriptome carried out by Cho et al. 
[21] shows that the changes arising from thyroid aging 
concern the reduction of gene expression associated with 
mitochondrial and proteasome functions – important in 
autophagocytic processes [22] – and increased production 
of proteins associated with autoimmune processes [21]. This 
is probably one of the reasons why the risk of Hashimoto’s 
development increases with age.

Oxidative stress stimulates the release of inflammatory 
cytokines, which intensifies cellular destruction and 
ultimately can lead to programmed cell death – apoptosis [23]. 
The thyroid is an organ constantly affected by the oxidative 
stress phenomenon. This fact results from the continuous 
formation of hydrogen peroxide in the production of thyroid 
hormones [24]. Therefore, such an important role in thyroid 
protection is attributed to antioxidants, such as selenium 
[25, 26, 27].

Studies on specific markers carried out in patients with 
Hashimoto’s disease have shown an increased level of 
oxidative stress and damage resulting from it, compared 
to healthy people [26]. This indicates a lower antioxidant 
potential of the plasma and immune system of the patients 
compared to healthy subjects. A study conducted among 124 
patients shows that this is indeed the case [28]. The level of 
glutathione, the most important antioxidant molecule of the 
immune system [29] was, as expected, also lower in patients 
compared to healthy people by even 60% [30]. In addition, the 
intensity of oxidative stress and the level of glutathione in the 
blood was correlated negatively with the level of antibodies 
against glutathione peroxidase, which suggests that the 
decrease in glutathione is a key factor for the emergence of 
oxidative stress and initiation of the autoimmune process 
[31]. It also places glutathione in the position of a possible 
therapy for lowering thyroid antibodies and silencing the 
autoimmune process [30]. The negative relationship was also 
found between the antioxidant potential of patients’ blood 
plasma and the level of antibodies against thyroglobulin [32].

The mechanism of the relationship between oxidative 
stress and thyroid autoimmune is not well understood, 
although the over-production of free radicals, which lead to 
apoptosis, necrosis and thyroid function disorders, is now 
considered to be the main key [30]. Research to-date suggest 
that an adequately high level of glutathione [30, 33, 34] plays 
both prophylactic and therapeutic roles in the mentioned 
processes.

Disturbance of the oxidation-reduction balance and the 
consequent oxidative stress itself, initiates autoimmune 
processes through destructive effects on the body’s tissue 
structures which, as a result, may not be recognized by 
immune cells and may be attacked, which may lead to loss 

of tolerance to own tissues [35]. Especially in a genetically 
susceptible persons, oxidative stress bridges the initiation of 
autoimmune disease and environmental factors [26].

Oxidative stress is associated with the progression of 
Hashimoto’s disease [28, 36], while in patients with improved 
thyroid function, a simultaneous improvement of the 
antioxidant potential was observed. Examining the impact 
of diet on changes in the oxidation and reduction potential 
of the body, expressed in the total number of peroxides in 
plasma, a relationship between the consumption of vegetables 
and fruit in the diet and the amount of oxidative damage 
measured in the blood was established. The increase in 
consumption of plant products was associated with a lower 
concentration of oxylipids in the blood and a decrease in 
the BMI index. The therapeutic significance of the reduction 
diet in patients with excessively developed body weight was 
also confirmed [37].

Nutritional factors. Due to the role of thyroid hormones in 
the regulation of metabolism, the resting metabolic rate in 
patients decreases with decreasing thyroid function, hence 
the possible accompanying increase in body weight resulting 
from excessive energy consumption. Due to the strong 
relationship between the developed adipose tissue and the 
intensity of oxidative stress, inflammatory and autoimmune 
processes [19] and the often occurring overweight or 
obesity in Hashimoto’s disease [8], an important element of 
dietotherapy is the individually determined energy value. 
This should take into account the lifestyle and physical 
activity recommended to increase in the case of existing 
obesity, rather than to introduce energy restrictions.

An analysis of the diet of Polish patients with Hashimoto’s 
disease showed that the average energy value of over 80% of 
menus checked daily was 1,600 kcal (±600 kcal), which was 
below the assumed value. Among the respondents, there 
were similar numbers of women with normal body weight 
and overweight and obesity, which allows the conclusion 
that, regardless of the body weight, the energy intake in 
this group could be inadequate. In addition, slightly higher 
than recommended consumption of protein and insufficient 
consumption of fat, including polyunsaturated fatty acids, 
especially omega-3 acids and dietary fibre, were observed, 
which was accompanied by excessive consumption of food 
products containing easily digestible carbohydrates [44]. 
This observation is logical, as with the processing of the food 
product, the fibre content decreases. The authors of the study 
found that the majority of patients required modification 
of the diet, and thus the support of a dietician. Those 
abnormalities are common among the general population, 
although it needs to be adjusted in the light of diet therapy.

It is worth paying attention to the potential interactions 
of drugs with food consumed with co-occurring diseases. 
They may affect the bioavailability of nutrients or affect the 
metabolism (e.g. cytochrome P450 activity) in a necessary 
way to be taken into account when creating a diet [38]. (Own 
translation of the quotation)

Hypothyroidism itself may cause disorders in the 
intestinal passage, leading to problems with defecation [8], 
hence attention should be paid to an adequate intake of 
water and fibre, which in Polish patients with Hashimoto’s 
disease is too low [38]. In a study conducted among 60 
Polish patients with existing constipation, the choice of a 
low-calorie diet (-500 kcal) together with the use of barley 
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dietary fibre supplementation in the amount of 30 g, was 
conducive to weight loss, compared to the group free from 
supplementation. The fibre-taking group also reported less 
frequent voiding dysfunctions, although after 11 weeks of 
the study, these differences were not statistically significant 
[39]. Although supplementation with digestive fibre is a 
convenient therapeutic solution for some patients and 
incomparably worse than providing this nutrient from plant 
foods, in some cases it may be helpful. In the situation of 
insufficient consumption of plant food, and thus inadequate 
intake of dietary fibre (<30 g/d) in the presence of overweight 
or obesity, requiring therapy, supplementation with soluble 
fibre may prove to support weight regulation. In case of 
problems with defecation, it can help but not necessarily 
[39], especially with an insufficient intake of fluids. The 
introduction of oat dietary fibre containing a lot of soluble 
beta-glucan fraction, however, would be helpful in influencing 
other metabolic parameters, such as: regulation of glucose-
insulin metabolism, plasma lipaemia, effect on intestinal 
microbiota, immunomodulatory, and other effects [40] which 
are disturbed in Hashimoto’s disease [8].

In the study of patients with Hashimoto’s disease with 
a thyroid-stimulating hormone (TSH) level between 0.4–
4.5 mU/L, not taking medication, after dividing them into 
groups with lower (0.3–2.5 mU/L) and higher (2.5–4.5 mU/L) 
levels, it was apparent that patients in the group with 
increased TSH in the blood also had a 1.7 times greater risk 
of developing metabolic syndrome [44]. This indicates the 
need for prophylaxis of the cardiovascular system in patients 
with high levels of TSH in the blood, the more so that they may 
also have an elevated level of triglycerides in the blood [44, 41].

The immune-mediated disease requires a diet with 
a focus on supporting the immune system towards 
regulating inflammatory processes by meals in terms of 
their composition and method of preparation, as well as 
elimination of problematic food antigens. In addition, 
attention should be paid to the intake of energy, vitamins and 
minerals used in thyroid metabolism, and as defence elements 
of the immune system against oxidative stress, and their 
deficiencies are closely related to the condition of the organ, 
and thus the whole organism. Among patients suffering from 
autoimmune thyroid disease, there is a deficiency of such 
minerals as: iodine, iron, zinc, copper, magnesium, potassium 
and vitamins A, C, D and B group vitamins [8]

Protein. One of the assumptions of the therapeutic diet 
is a sufficiently high intake of protein, meeting the daily 
requirement in the state of the disease. In the case of 
Hashimoto’s disease, increasing the intake of whole meal 
protein from unprocessed products (meat, sea fish, especially 
fatty fish, eggs) can be helpful in reducing the excessively 
developed body weight. Due to the possible need to eliminate 
milk and dairy products, they might not be a source of protein 
in Hashimoto’s disease, although vegetable substitutes like 
coconut, almond or rice milk also contain protein [42].

Co-occurring along with insufficient energy intake, 
protein malnutrition intensifies iodine deficiency and 
thyroid gland damage, although these changes are mainly 
observed in malnourished children. However, in patients 
with Hashimoto’s disease with caloric-protein malnutrition, 
elevated levels of TSH may be more frequent than in well-
fed patients, which results from the body’s natural adaptive 
response to protein and energy deficiency [8].

Iron. Iron deficiency is often co-occurring Hashimoto’s 
disease [43] and is a frequent consequence is anaemia which, 
although it does not result from the disease itself, is most 
often caused by co-occurring celiac disease, leading to 
malabsorption of other minerals, not only iron [8]. Iron is 
necessary in the production of thyroid hormones, and its 
deficiency blocks the activity of thyroid peroxidase, for which 
iron is necessary. As a result, a reduction in the synthesis of 
thyroid hormones is observed, as well as increase in TSH level 
and gland volume. Anaemia may therefore increase the risk of 
developing thyroid disease [44], and the improvement of iron 
intake in the case of its deficiency improves the functioning 
of the thyroid [8].

Iodine. Iodine is a component necessary for the functioning 
of the entire organism, including proper functioning of 
the  thyroid, and in pregnant women for the development 
of  the nervous system in the foetus [8]. This increases 
the iodine demand in this group of women by 30% [45]. 
The iodine salt fortification applied in Poland improved 
nutritional status and decreased iodine deficiency, including 
in pregnant women. Pregnant women should consume 
250 μg of iodine per day, while children over 12 years of age 
and adults – 150 μg, as recommended by the World Health 
Organization [46].

In Poland, iodine fortified salt is one of the sources of 
iodine, although there are states in which it is necessary to 
reduce its consumption. Then, the increase is recommended of 
the consumption of seafood [47], as well as drinking mineral 
waters, such as: Wysowianka, Kujawianka, Muszynianka, 
Piwniczanka, Szczawianka and Celestynka, which contain 
0.1–0.2 mg of iodides per litre of water, which makes them 
a good source of iodine [48], as well as other minerals, 
including calcium and magnesium [49].

Iodine deficiency is a known factor causing thyroid 
goiter, but its excessive intake [50], even in excess of 1 mg 
per day, may lead to weakening of the thyroid function 
and occurrence of the Wolff– Chaikoff effect. This effect 
defines the phenomenon of decrease in thyroid function in 
response to absorption of a higher amount of iodine after 
its intake, and then return to normal synthesis of thyroxine 
and triiodothyronine over several days. The problem is that 
in some patients, the thyroid does not return to normal 
hormone production and a persistent hypothyroidism 
develops [51]. In other words, taking iodine in the form of a 
supplement in amounts over several hundred μg and higher 
may lead to hypothyroidism.

So what dose of iodine is safe? A study conducted by Sang 
et al. [51] shows that subclinical hypothyroidism, measured 
by the volume of the organ and the level of TSH in the blood, 
has already developed in some subjects using 400 μg of iodine 
supplement and total iodine intake of 800 μg per day. This 
indicates the lack of a safe upper limit of iodine intake, as it 
is highly individual.

Too much iodine is toxic to cells, it can cause damage 
and initiate apoptosis or necrosis. This is due to the possible 
oxidation effect of iodine, so as oxidative stress, it may 
lead to progressive destruction and tissue atrophy. In in 
vitro studies on cells taken from patients with Hashimoto’s 
disease, an excessive amount of iodine led to suppression of 
autophagocytic processes, stimulation of apoptotic processes 
and increase in the production of free radicals [52].
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Iodine and selenium. The lack of consistency in the results 
of the tests regarding the effectiveness of iodine therapy, as 
well as the differences in thyroid health depending on the 
consumption of iodine, indicate an additional nutrient factor, 
i.e. the selenium intake.

One of the toxic effects of excess iodine is the blockade 
of enzymes with selenocysteine residues, i.e. glutathione 
and thyroid peroxidases, which leads to a decrease in their 
activity, thus, besides a possible prooxidative effect iodine 
can also inhibit the activity of antioxidant enzymes. It turns 
out that this process can be stopped. In rats, which were 
given selenium along with an excess of iodine, no thyroid 
pathology was observed [53]. It was also found that selenium 
reversed the changes caused by the iodine given in excess. 
Mice developed autoimmune hypothyroidism by consuming 
iodine for 8 weeks. After this time, selenium was added and 
the test continued for a further 8 weeks. The thyroid mass of 
mice receiving iodine alone after 8 weeks was twice as high 
as in the control group, although it returned to normal after 
another 8 weeks of supplementation with iodine and selenium 
at the same time. It is worth noting that the anti-thyroglobulin 
antibodies raised in the iodine group also returned to the 
level equal to the control group after selenium intake. 
Changes were also observed in immune system regulatory 
cells, the number of which decreased in the state of excessive 
iodine supply. This favoured the development of autoimmune 
processes, which were regressed to the initial level after 
selenium intake. Proper selenium intake may protect against 
the adverse effects of iodine [54].

Data collected from studies in humans show that selenium 
concentration in blood below 60 μg/L and above 140 μg/L 
increases the risk of diseases caused by deficiency (e.g. 
autoimmune diseases, including Hashimoto’s thyroiditis, 
cancer) or excess selenium (e.g. hyperlipidaemia, type 2 
diabetes) [55] whereas the appropriate nutrition (60–140 μg/L) 
is necessary for health and may inhibit the toxic effect of 
excessive iodine [27].

The excessive and toxic effects of iodine lead to thyroid 
damage and stimulation of autoimmune processes, which 
is inhibited by proper selenium nutrition. In the state of 
selenium deficiency, the thyroid is susceptible to the effect 
of iodine, which is indeed necessary, but harmful without 
the presence of selenium. Selenium stimulates the activity 
of regulatory cells to block the release of interleukin (IL)-2, 
which stimulates autoreactive T-cells and B-lymphocytes 
to produce antibodies against the thyroid [27]. It is 
worth  pointing to the reports on the role of selenium in 
blocking the secretion of inflammatory cytokines by 
T lymphocytes [56].

Epidemiological studies conducted in Poland [57] have 
indicated the occurrence of selenium deficiencies in patients 
with Hashimoto’s disease compared to healthy people. 
Unfortunately, it was not found that eating habits had a 
significant influence on the concentration of selenium in 
the blood. These results suggest insufficient selenium intake 
in Poland.

The content of selenium in food products is varied. There 
is a lot of it in yeast. However, in everyday products, it is 
contained mainly in combination with proteins, hence, meat, 
fish, animal offal and unprocessed cereal products are a good 
source of selenium. Cereal products along with dairy products 
contain slightly smaller amounts, although they are still a 
better source than vegetables and fruit, containing a small 

amount of protein and high amount of water, and therefore 
little selenium. Among plant products, it is worth paying 
attention to popular mushroom Agaricus, a source of selenium 
[58], glutathione [59] and vitamin D, which is often lacking 
in patients suffering from Hashimoto’s thyroiditis [60]. Oily 
fish and seafood are also recommended [47].

Zinc. Zinc is involved in the production of thyroid hormones, 
and its deficiency leads to disturbances in their level and 
to the increase in antibody titers against thyroid antigens. 
Improvement of the nutritional status of this mineral in 
patients with Hashimoto’s disease restores normal thyroid 
function caused by its deficiency [8, 42]. A characteristic 
feature of zinc deficiency in hypothyroidism may be hair loss, 
which will be inhibited by improving zinc nutrition [61].

Among the products containing the largest amounts of 
zinc there are pumpkin seeds, flax seeds, whole grain cereals, 
such as wholemeal bread, millet and buckwheat. Most Poles 
provide zinc with cereal products, and to a lesser extent with 
meat and meat preparations [47].

Magnesium. Magnesium is one of several minerals, 
deficiencies of which are most common in the world. As a 
result of its extensive participation in human metabolism, 
including participation in the functions of several hundred 
enzyme proteins, magnesium deficiency is correlated with 
a higher risk of many diseases and their progression. As 
far as the immune system is concerned, magnesium has 
anti-inflammatory activity, including reducing the level 
of reactive C protein and the level of antibodies against 
thyroglobulin. A strong magnesium deficiency increases 
the risk of developing Hashimoto’s disease, and in patients 
it may exacerbate the symptoms of the disease as a result of 
disorders of the immune system [62].

Vitamin D. Vitamin D in the human body comes from 2 
sources: endogenous, which is the skin, where the vitamin is 
formed in the presence of sunlight, and exogenous, which is 
food. Rich sources of vitamin D are oily fish (sardines, salmon, 
cod) and mushrooms, especially when sun-dried [60].

Research indicates the presence of vitamin D deficiency 
in the blood in patients with autoimmune diseases [9, 63] in 
all age groups in whom antibody titers and thyroid function 
improve with the improvement of cholecalciferol nutrition 
[60, 64]. Biologically active 1,25-(OH)2D3 bound to special 
receptors penetrates to the cell nucleus where it gives rise to a 
final complex with retinoic acid, which interacts with vitamin 
D responsible elements in the promotor region of the regulated 
gene [65]. The final effect is an activation or suppression of as 
many as 200–500 genes, representing about 3% of the human 
genome [65]. With respect to the topics of this paper, the most 
important are the genes, ensuringthe physiological function 
of the immune system. Experimental studies have proved 
the direct protective effect of 1,25-(OH)2D3 in combination 
with suppression of an autoimmune inflammation, along 
with influencing of T-lymphocytes and an impact on antigen 
presenting cells, especially dendritic cells [65]. Patients with 
Hashimoto’s disease, compared to healthy people, may have 
even a twice-lower level of vitamin D in the blood, which 
may result from different eating habits or the occurrence 
of the disease itself [60, 64]. Hence, the need to educate the 
population in this respect, the more so that the increase 
of vitamin D in the blood by 5 ng/mL is associated with a 
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19% reduction of the risk of developing hypothyroidism in 
lymphocytic thyroiditis [67].

Microbiota and inflammatory processes. The intestines 
contain the largest amount of tissue and cells of the immune 
system that are in close contact with the intestinal microbiota. 
The state of microbiota in adults is fairly stable, although 
it adapts constantly to eating habits and changes during 
illness. In patients with Hashimoto, microbiota dysbiosis is 
observed, which stimulates autoimmune processes [10]. The 
occurrence of individual bacterial strains in Lymphocytic 
Thyroiditis dysbiosis with clinical indicators of the disease 
was related. [68].

Fluctuation of thyroid hormone levels themselves can 
affect the composition of intestinal microbiota and its 
amount, and patients with Hashimoto’s thyroiditis have a 
higher risk of developing intestine bacterial overgrowth. 
This works mutually because microbial disorders also lead 
to changes in metabolism, because they participate in the 
circulation and deconjugation of thyroid hormones. Animal 
studies have demonstrated that some bacterial strains – 
Lactobacillus and Bifidobacterium, also part of the human 
commensal microbiota, depend on the concentration of 
thyroid hormones and its function [10].

Lactulose and mannitol tests showed an increased intestinal 
permeability in patients with Hashimoto’s thyroiditis, 
compared to the control group [10], which together with 
the fact of increased expression and activation of Toll-like 
receptors in mononuclear peripheral blood cells in patients 
with lymphocytic thyroiditis, points to the relationship 
between the state of microbiota and inflammatory processes 
and thyroid function [69]. It was shown that the specific 
inflammatory marker IL-1β stimulates the secretion of 
inflammatory cytokines from thyrocytes mediated by the 
MPAK/NF-kB pathway, therefore under conditions of chronic 
inflammation, thyroid secreted cytokines may increase the 
lymphocytic infiltration of its own tissue [70]. Improvement 
of intestinal microbiota is necessary to reduce the intensity of 
inflammatory processes in the body stimulating autoimmune 
processes [71].

In order to improve the quality of microbiota, patients 
should consume the right amount of vegetables and fruit 
[72]. Attention should also be paid to:
•	 type of fat consumed; excessive intake of saturated fatty 

acids can lead to changes in the microbiota in a direction 
conducive to the leaky intestinal syndrome, and molecular 
patterns associated with pathogens. In contrast, the intake 
of polyunsaturated fatty acids promotes the quality of 
microbiota and the improvement of metabolic functions 
[73, 74];

•	 choosing products with a lower degree of processing from 
among those possible. Whole grain products contain more 
dietary fibre in a mass unit, compared to refined products. 
Consumption of wholegrain foods is associated with a 
more beneficial composition of microbiota [72];

•	 increasing the consumption of foods rich in secondary 
plant metabolites, including phenolic compounds. They 
modulate the composition of intestinal microbiota or 
support the balance in the state of dysbiosis [72]. These 
are: cocoa [75], honey [76, 77] fruits and vegetables;

•	 the amount of omega-3 fatty acids consumed in the 
diet, due to their relation with the intestinal microbiota, 
immunomodulatory and anti-inflammatory effects [78]. 

Consumption of oily fish is recommended twice a week. 
Omega-3 acids in the amount of ~1–2 g should be provided 
daily. Food containing them is definitely a better choice 
than supplementation in the form of capsules [79], which 
should be introduced only when recommended by a 
medical professional;

•	 in patients with Lymphocytic Thyroiditis it may be 
necessary to analyze the composition of intestinal 
microbiota and the possible use of pre-, pro- or symbiotic, 
as well as the condition of the intestinal wall with respect 
to possible increased intestinal permeability with respect 
to healthy people [80];

•	 consumption of a minimum of 25  g of dietary fiber. 
Undernourished intestinal bacteria lead to changes in the 
functioning of the immune system, including stimulation of 
autoimmune processes, and reduced expression of proteins 
associated with intestinal permeability is observed [81].

ELIMINATION NUTRITION IN HASHIMOTO

Elimination of lactose. A diet targeting the treatment of 
Hashimoto’s disease often requires elimination of dairy 
products containing lactose. Lactose intolerance is diagnosed 
in 75.9 % of the patients with HT [82]. This intervention is 
all the more important in people taking levothyroxine, as 
lactose intolerance reduces the bioavailability of the drug and 
enforces the use of higher doses, hence the patients taking 
it or patients with elevated TSH should perform a lactose 
tolerance test and eliminate it if necessary [83].

Elimination of gluten. Gluten is a particularly interesting 
factor because of its association with autoimmune diseases, 
including Hashimoto. The reasons for this are seen in the 
occurring cross-reactions between gliadin and thyroid 
antigens [84]. Gluten is the ingredient most often required 
to be eliminated from the diet of lymphocytic thyroiditis 
patients due to the coexistence of other autoimmune diseases 
with which gluten intake is associated, including coeliac 
disease and non- coeliac gluten intolerance. Coeliac disease 
among Hashimoto’s thyroiditis patients occurs from several 
to 10 times more often than in the healthy population [85–86]. 
For this reason, if coeliac disease is suspected, a diagnostic test 
should be carried out under the direction of a physician before 
the gluten-free diet is applied to avoid false test results. An 
implicit form of coeliac disease should be kept in mind, which 
may be the cause of nutritional deficiencies and disorders in 
the absorption of medicines. For this reason, Hashimoto’s 
thyroiditis patients without symptoms, but with the problems 
of achieving adequate nutrition and regulation of thyroid 
hormones, should be prophylactically examined for coeliac 
disease [84]. Furthermore people with coeliac disease should 
be diagnosed in terms of Hashimoto’s thyroiditis, or at least 
observe this, because of the cross-reaction of the immune 
system and the possibility of simultaneous attack on both 
of these tissues [87]. This is due to the molecular mimicry 
leading to the cross-reactivity of the immune system where 
antibodies directed against food antigens have structural 
similarity to the structures of the body’s tissues. Thus, specific 
food products, by activating the immune system, can lead to 
exacerbation of the disease or its initiation because in people 
with positive antibodies to food antigens more than twice as 
often the positive antibody result against the tissues of their 
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own body is observed [87]. However, these dependencies 
and therapeutic significance require further research [88].

Nevertheless, one should bear in mind the positive effect of 
elimination of potentially harmful products in Hashimoto’s 
thyroiditis patients, especially gluten. Patients with latex and 
fruit allergy associated with latex-fruity syndrome, such 
as bananas, kiwi, avocado, peach, potatoes and tomatoes, 
edible chestnuts, and less likely to cause cross reactions: 
melon, mango, pineapple [89], should direct attention to 
their consumption due to the possibility of cross-reactivity 
with thyroglobulin [88].

Research on over 200 different food products carried out 
by Kharraziana et al. [88] showed cross-reactions of several 
dozen with thyroid hormones. Buckwheat was the only 
one of the products to cross-react with type II deiodinase, 
which may suggest that buckwheat affects the conversion of 
thyroid hormones. Dozens of products cross-reacted with 
thyroid hormones, among them cereals containing gluten, 
and products with amino an acid sequence compatible 
with triiodothyronine and/or thyroxine, such as seaweed, 
potatoes, nuts (almonds, cashews, hazelnut, peanut, Brazilian 
nut), seafood, amaranth, buckwheat, coffee, corn, egg yolks, 
quinoa, sorghum, tapioca and tofu, among others [88].

The results of this study do not mean that these products 
cause or can cause reactions in Hashimoto’s thyroiditis 
patients. There is a lack of data in this area to scientifically 
support such a statement, the more so because the 
pathological reaction results, not only from the antigen-
antibody interaction, but dependent on other factors, 
including genetic factors. This suggests only possible cross-
reactions in Hashimoto’s thyroiditis patients, and in the 
case of ineffective dietary therapy, it is worth taking this 
into account [88].

The use of a gluten-free diet should be supported by a 
dietician in order to avoid potential nutritional deficiencies 
found in the areas of iron, calcium, zinc, manganese, selenium, 
vitamin D, B12 and folate, magnesium [90]. Deficiency of these 
minerals in the general population is not surprising. All these 
components are necessary for the proper functioning of the 
immune system and thyroid.

In the previous year, Polish scientists published results 
of a study [1] in which participated 34 women aged 20–45, 
with newly-diagnosed Hashimoto’s thyroiditis and the 
presence of anti-tissue transglutaminase antibodies without 
clinical symptoms of coeliac disease. The subjects had not 
previously adopted a gluten-free diet. In group A (n = 16) 
an exclusion diet was adopted for 6 months, while group B 
(n = 18) remained as a control group. During the study period 
and at the end of the study, no one developed coeliac disease. 
After completion of the study, antibodies were observed in 
6 out of 16 (38%) patients in the exclusion group, while 18 
out of 18 (100%) were observed in the second group. Positive 
changes were also observed in the level of antibodies, thyroid 
hormones and vitamin D (Tab. 1).

The 6-month period of application of the exclusion diet led 
to a significant reduction in the level of antibodies directed 
to thyroid peroxidase (Anti-TPO) and thyroglobulin (Anti-
TG), and a small increase in the level of vitamin D3 in the 
blood. The level of free hormones did not change significantly 
in either group. Interestingly, in group A, thyroid secretory 
functions improved which, together with the decrease in the 
level of antithyroid antibodies, was associated with a decrease 
in antibodies to transglutaminase.

Curiously enough, the authors point to the clear advantage 
of adopting the exclusion diet for the level of vitamin D3 
in the blood. In group A, it increased by 5 ng/mL, which 
according to Mansournia et al. [67], reduces the probability 
of developing Hashimoto’s disease by 19%, while in group B 
only by 1%. Initial values in group A and B were successively 
20 ng/mL and 21 ng/mL, thus even an increase to 25 ng/mL 
left all subjects in a state of malnutrition. This is consistent 
with other publications indicating frequent deficiencies 
of vitamin D in Hashimoto’s thyroiditis patients [60, 
63, 64], including Polish patients [9, 66]. It is not known 
what was responsible for the increase in the key vitamin 
in the blood, although it remained well below the desired 
level [9, 60]. As it is the only one pilot study suggesting 
the beneficial effect of a gluten-free diet in the course of 
Hashimoto’s disease, further investigation is needed before 
any recommendations regardingthe exclusion diet. So far, 
there are no recommendations for gluten elimination in 
Hashimoto’s diet therapy. Moreover, the Expert Committee 
of the Section of Medical Dietetics of the Polish Society for 
Parenteral, Enteral Nutrition and Metabolism (POLSPEN), 
undertook a review of the article about a gluten-free diet in 
Hashimoto’s thyroiditis. According to POLSPEN, following 
the gluten-free diet by Hashimoto’s thyroiditis patients is 
justified only in the case of coexistence with coeliac disease 
[91]. Moreover, a gluten-free diet should not be encouraged 
in Hashimoto’s disease without co-occurring coeliac disease 
or another form of gluten intolerance [91]. Besides, long-
term following an improperly balanced gluten-free diet may 
be potentially harmful, due to many adverse health effects 
including increased cardiovascular risk.

Nutritional tips to balance diet in HT. On the basis of the 
above data and recommendations from Polish scientific 
journals for patients with Hashimoto’s disease [42, 84], the 
recommendations are as follows:
•	 regular consumption of 4–5 meals daily which provide 

nutrients, the deficits of which are observed in patients:
{{ vitamin D: fatty fish, fish oil, sun-dried mushrooms, 

Agaricus (and solar bath), chicken eggs;
{{ B group vitamins: meat, fish, chicken eggs, wholegrain 

cereal products;
{{ vitamin A: kale, carrot, pumpkin, liver, spinach, egg 

yolk, butter, dried apricot;
{{ vitamin C: (although not a rich source, it raises the 

level in blood), black currant, kiwi, strawberry, orange, 
mango, lemon, melon, kale, spinach, tomatoes, peppers 
(especially red peppers); vegetables and fruit are basically 
the main sources;

Table 1. Effect of the gluten elimination diet in women with newly-
diagnosed Hashimoto’s thyroiditis and anti-tissue transglutaminase 
antibodies on the level of antibodies to thyroid antigens and vitamin D 
levels in the blood. The indicated values show the differences between 
those collected at the beginning of the study and after its completion [1]

Marker
Group A gluten-free  

(n = 16)
Group B free of intervention  

(n = 18)
Difference

Anti-TPO [U/mL] −200 29 229

Anti-TG [U/mL] −203 53 256

FT4 [pmol/L] 1,2 0,3 −0,9

FT3 [pmol/L] 0,4 0,1 −0,3

25,OHD [ng/mL] 5 −1 −6
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{{ vitamin E: avocado, fish oil, whole-grain cereal products, 
vegetable oils;

{{ magnesium: cocoa and bitter chocolate, pumpkin seeds, 
avocado, nuts, whole grain cereal products, some fatty 
fish (salmon) and green vegetables, yogurt, kefir;

{{ zinc: cocoa and bitter chocolate, meat, kefir, yogurt, 
pumpkin seeds, nuts, spinach, mushrooms, whole-grain 
cereals;

{{ iron: meat, animal offal, cocoa and bitter chocolate, 
spinach, sardines, seafood, pumpkin seeds;

{{ iodine: iodized salt, fish (cod, tuna) and seafood as well as 
seaweed, iodized milk and dairy products, if elimination 
is not required, chicken eggs, plum, especially dried 
plums, maize;

{{ selenium: Brazilian walnut, fish (sardines, halibut, 
salmon, tuna), meat, spinach, liver.

•	 Adjusting the energy value to the individual needs of the 
patient, as the caloric restriction or low-fat diet may affect 
the thyroid function.

•	 Preferable sources of fats are: olive oil, avocado oil, avocado, 
rapeseed oil, walnut oil or walnuts, oily fish and seafood.

•	 Increasing the supply of protein from the recommended 
10–15% total dietary energy intake to 15–20%n or even 
25%, recommended total dietary energy intake. Oily fish, 
chicken eggs from organic farming and organic cow meat 
is good sources of both protein, iodine, iron, zinc and 
omega-3 acids.

•	 Providing carbohydrates from whole grains; characterized 
by a higher nutritional density and dietary fibre.

•	 Increasing the intake of soluble fibre supports intestinal 
microbiota and can improve defecation and bowel function, 
which is a common problem in hypothyroidism. Plant-
based food, such as cocoa, fruit and vegetables, as well 
as whole-grain cereal products, are good sources of fibre.

•	 Taking care of nourishing the microbiota by eating 
vegetables and fruit, dietary fibre and silage products.

•	 Limiting the consumption of processed products, including 
sweets, chilled beverages and other sources of sucrose or 
simple sugars.

•	 Eliminating gluten is not recommended if coeliac disease 
or other forms of gluten intolerance are not present.

•	 Adopting a diet that eliminates food allergens when food 
allergy is diagnosed.

CONCLUSIONS

Hashimoto’s disease is closely related to genetic 
predispositions, which under the influence of environmental 
factors, lead to stimulation of the immune system’s activity, 
loss of own tolerance and development of the autoimmune 
process. Dietary factors can be considered as part of the 
environmental factors, which are within reach and the 
possibility of modifying each patient, which – as results from 
the nutrition analysis of Hashimoto’s thyroiditis patients 
– is insufficient and requires analysis and the support of a 
dietitian.

In the Hashimoto diet therapy, one should take into account 
the co-occurrence of other diseases, including those that may 
contribute to malnutrition with nutrients (coeliac disease, 
inflammatory bowel diseases). In the case of Hashimoto’s 
disease, an inadequate intake or malnutrition with the 
following nutrients can be observed: iron, zinc, magnesium, 

selenium, excessive or insufficient intake of iodine, vitamin 
A, vitamin D, antioxidant vitamins and B group vitamins, 
as well as the appropriate quality and amount of omega-3 
acids. Patients without coeliac disease or other forms of 
gluten intolerance should not be advised to follow a gluten-
free diet. It is possible that lactose intolerance occurs, which 
should be addressed by patients with hormone regulation 
problems by taking medication. Nutritional deficiencies, 
chronic inflammation accompanied by intestinal dysbiosis 
indicate unhealthy eating habits, including inadequate 
intake of vegetables, fruit, food that supports the antioxidant 
potential of plasma and the body. Improvement of these 
aspects of nutrition improves the nutritional status of patients 
and supports the therapy of the disease.
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