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Abstract

Hashimoto’s thyroiditis (HT), also known as chronic lymphocytic thyroiditis is one of the most frequent types of 
inflammation of the thyroid gland. The prevalence of the overt HT is about 2% but it is believed that Hashimoto 
thyroiditis is more frequent than expected. Hashimoto’s thyroiditis is characterized by dysfunction of the immune 
system, which leads to impaired tolerance of own tissues and increased production of autoantibodies against 
the thyroid cells. Thyroid peroxidase antibodies (anti-TPO), thyroglobulin antibodies (anti-Tg) and/or TSH 
receptors antibodies are the principal markers of the disease. The essential element of the treatment of HT is the 
supplementation of L-thyroxine. In Hashimoto’s disease, like in many other autoimmune diseases, researchers 
attempted to support pharmacological treatment by adequate nutrition. The aim of this paper was to review the 
existing literature on the levels of antioxidants (vitamin A, C, E, selenium, zinc) and vitamin D in patients with HT, 
as well as the influence of the nutritional supplementation of the above mentioned elements on the metabolism 
of the thyroid gland hormones and the level of anti-thyroid peroxidase (anti-TPO) antibodies.
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Introduction 

Hashimoto’s thyroiditis also know as chronic lympho-
cytic thyroiditis is the most frequent type of inflam-
mation of the thyroid gland. Although the disease has 
been described more than 100 years ago, it is still not 
fully understood.

Hashimoto’s thyroiditis is characterized by dysfunc-
tion of immune system, which leads to impaired toler-
ance of own tissues and the increased  production of 
autoantibodies against thyroid cells. Thyroid peroxi-
dase antibodies (anti-TPO), thyroglobulin antibodies 
(anti-Tg) and/or TSH receptors antibodies are the prin-
cipal markers of the disease. In addition HT revealed 
lymphocytic infiltration which destroys thyroid follicular 
cells. The concentration of free thyroxine (FT4) and free 
triiodothyronine (FT3) in patients with Hashimoto’s dis-
ease is reduced. HT is the most frequent type of hypo-
thyroidism. The prevalence of the overt HT is about 2% 
but it is believed that Hashimoto’s thyroiditis is more 

frequent than expected [1]. The incidence rate of HT 
is estimated at 0.3–1.5/1,000 cases per year. Chronic 
autoimmune thyroiditis may occur in all age groups, 
also in children. The peak incidence is between 45 and 
65 years of age. Women suffer from HT 10–20 times 
more frequently than men, which confirms the partici-
pation of estrogen in the development of the disease 
[2]. HT develops slowly, starting without any symptoms. 
In the initial phase of the disease may mild, temporary 
hyperthyroidism occur, which after a  short period of 
euthyroid state changes into permanent hypothyroid-
ism. There are many causes recognized in the etiology 
of the disease such as: environmental factors (nicotine, 
iodine and selenium intake, drugs, pollution), physio-
logical state of the organism (pregnancy, menopause, 
emotional and physical stress), genetic factors (specific 
HLA allele, polymorphisms of PTPN22 and thyroglobu-
lin gene), bacterial and viral infections, female sex, and 
age [2, 3, 4]. Treatment of Hashimoto disease involves 
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L-thyroxine supplementation (1–2 mcg/kg/day) in order 
to normalize TSH and FT4 concentrations. In Hashimo-
to, like in many other autoimmune diseases, research-
ers attempted to support pharmacological treatment 
by adequate nutrition. Existing publications focused on 
vitamins and trace minerals supplementation in patients 
with Hashimoto disease. The aim of this paper was to 
review the literature on antioxidants (vitamin A, C, E, 
selenium, zinc) and vitamin D supplementation in HT 
and to assess its immunomodulatory effects and influ-
ence on metabolism of the thyroid gland hormones. 

Antioxidant vitamins and trace minerals  
in Hashimoto’s disease
Autoimmune Hashimoto's thyroiditis is associated with 
impaired antioxidant status and detrimental action 
of oxidants and free radicals. Enzymatic and non-en-
zymatic mechanisms play an important role in coun-
teracting the harmful effects of the reactive oxygen 
species. The results of studies evaluating the effect of 
hypothyroidism on the body’s antioxidant status are 
poor and inconsistent. Study conducted by Erdamar 
[5] the effects of hypo- and hyperthyroidism and treat-
ment of those conditions on the antioxidant status 
markers revealed an increased generation of reactive 
oxygen species and impairment of the antioxidant sys-
tem in patients with hyper- and hypothyroidism. This 
was seen particularly in patients with hypothyroidism. 
Similarly, Reddy’s study [6] conducted on 72 patients 
with subclinical or overt hypothyroidism showed, that 
the malondialdehyde (MDA) and glutathione peroxi-
dase (GPx) values were elevated, while glutathione 
(GSH), ferric reducing ability of plasma (FRAP) and 
superoxide dismutase (SOD) were decreased in both 
patient groups compared with controls. No change in 
activities of catalase (CAT) and glutathione reductase 
(GR) were observed in both patient groups. One of the 
recent studies [7] in this field indicated significant dif-
ferences in the levels of glutathione (GSH), glutathione 
peroxidase (GPx) in patients with newly diagnosed HT 
as compared to the control group (P < 0.001). Since 
the activity of some antioxidant enzymes depends on 
the availability of copper, zinc (SOD) and selenium 
(GPx) it should come to mind, that changes in the con-
centration of these trace minerals (resulting from the 
pathophysiology of the disease) may affect the ability 
to defend against reactive oxygen species.

Zinc is an essential trace element for the conversion 
of thyroxine to triiodothyronine. Previous study [8] sug-
gested that zinc deficiency leads to a reduction in the 
level of FT4 and FT3 and development of hypothyroid-

ism symptoms. Existing studies did not examine the rela-
tionship between the occurrence of zinc deficiency and 
the risk of Hashimoto’s disease. The study conducted by 
Erdal et al. [9] to evaluate the serum copper, zinc, mag-
nesium, and selenium in patients with subclinical hypo-
thyroidism did not confirm association between thyroid 
function and zinc level. Similarly, Przybylik-Mazurek et 
al. found no differences in copper, zinc, and Zn/Cu ratio 
between Hashimoto patients and control group [10]. 
Furthermore, the results of study [11] on the effects of 
zinc supplementation and thyroid hormone concentra-
tions were not clear. A study conducted by Pathak [12] 
which evaluated the influence of zinc supplementation 
on the abnormal serum levels of triiodothyronine (FT3), 
thyroxine (FT4) (decreased) and thyroid-stimulating 
hormone (TSH) (increased) in male Wistar rats revealed, 
that 8 week administration of zinc regulated the T3, T4 
and TSH concentrations. However, clinical research did 
not confirm that zinc supplementation in humans with-
out substantial zinc deficiencies leads to regulation of 
thyroid hormone metabolism [13].

In addition to the enzymatic mechanisms, an impor-
tant role in antioxidant defense is played by exogenous 
antioxidants like vitamin A, C, and E, which are deliv-
ered to the body with food. L-tocopherol, the most bio-
logically active and most widespread vitamin E form in 
the body has a protective effect on cell membranes. As 
an antioxidant, vitamin E acts as a free radical scaven-
ger, it inhibits lipid peroxidation and causes the extinc-
tion of singlet oxygen. Vitamin C  (L-ascorbic acid) is 
involved in the reduction of tocopherol, hydroxyl radi-
cals and reactions with superoxide anion. Animal study 
[14] which assessed the effects of antioxidants against 
methimazole (MMI) induced hypothyroidism in male 
Wistar rats showed benefits of supplementation with 
vitamins C and E for the thyroid gland. The rats who 
received vitamins C and E along with MMI showed sta-
tistically significant reduced weight (38–55% less) of 
the thyroid glands (P < 0.01) and less suppressed FT4 
and FT3 levels (2–6% and 7–35% respectively) as com-
pared to the controls. Other experimental study [15] 
indicated the influence of vitamin E supplementation 
on the reduction of malondialdehyde level in the group 
of male Sprague Dawley rats with propylthiouracil-
induced hypothyroidism. Additionaly, vitamin E sup-
plementation significantly increased liver and kidney 
reduced glutathione levels. 

A different result was obtained in the study con-
ducted by Adali et al. [16], who found no beneficial 
effects of vitamin E supplementation on the antioxi-
dant status in patients with hypothyroidism.



169The effects of vitamins and trace minerals on chronic autoimmune thyroiditis

Vitamin A has the ability to directly react with free 
radicals, scavenging lipid peroxides and singlet oxygen. 
Moreover, it plays an important role in the regulation 
of thyroid hormone metabolism and the inhibition of 
TSH secretion. So far, only a few studies evaluated the 
effect of vitamin A  supplementation on thyroid func-
tion and treatment of Hashimoto’s disease. A 4-month 
randomized, double blind controlled trial conducted by 
Farthang et al. [17], on 84 premenopausal women (56 
women with obesity) showed, that vitamin A  supple-
mentation (25,000 IU/d retinyl palmitate) significantly 
reduced the serum TSH concentrations (p = 0.004), 
therefore it might reduce the risk of subclinical hypo-
thyroidism in premenopausal women. Another study 
[18] demonstrated that the supply of vitamin A alone 
or in combination with iodine had a positive effect on 
the functioning and size of the thyroid gland. 

It was previously suggested, that high levels of anti-
TPO are associated with deficiency of antioxidant vita-
mins (E, A, C), trace mineral (Se) as well as iron and 
copper, which are important antioxidant enzyme cofac-
tors. This thesis was not confirmed by Dellal et al. in 
their study [19], in which no relationship was observed 
between the levels of vitamin E, A, D, folate, Fe, Cu, Se 
and the occurrence of Hashimoto's disease. The study 
demonstrated the existence of a  negative correlation 
between the concentration of vitamin B12 and the anti-
TPO level (despite the absence of vitamin B12 deficien-
cy). This generates the necessity to screen patients with 
HT for atrophic gastritis. Earlier studies [20, 21] on the 
relationship between thyroid dysfunction and levels of 
vitamin B12 showed that 7–12% of patients with HT 
suffer from pernicious anemia, therefore the concen-
tration of cobalamin should be evaluated every 3 to 5 
years. The study [22] on a large population (1,401 sub-
jects) with mild and severe thyroid dysfunction indicat-
ed no correlation between the levels of zinc, selenium, 
vitamin C and the markers of thyroid gland function 
although, Moncayo et al. found, that the percentage of 
patients whose levels of vitamin C, zinc and selenium 
were below the reference values amounted to, respec-
tively 8.7%, 7.8% and 20.3%.

Selenium is a necessary trace mineral for humans 
because of its antioxidant and anti-inflammatory prop-
erties. It is present in specific selenoproteins such as 
glutathione peroxidase (GSH), iodothyronine deio-
dinase and thioredoxin reductases (TRs). Selenium 
plays a major role in the thyroid hormone metabolism 
by conversion of triiodothyronine (T3) to tetraiodothy-
ronine (FT4). The recommended daily intake of seleni-
um varies from 55–70 �����������������������������μ����������������������������g depending on the geograph-

ic region (55 μg /day in the USA, 60–70 μg in England, 
1 μg/ kg of body weight per day in France). Exceeding 
the dosage of 400 ��������������������������������������μ�������������������������������������g per day is toxic and leads to sele-
nosis. The best food sources of selenium are meat, fish, 
shellfish, offal, eggs, cereals. Even a mild zinc deficien-
cy can result in an increased risk of the development 
and progression of autoimmune thyroid disease. 

Several previous studies confirmed that serum sele-
nium level in patients with HT was lower than in the 
healthy control group. According to the Polish research 
[23] the average content of Se in serum of patients 
with Hashimoto disease (63.03 ± 17.31 µg/L) was sig-
nificantly lower (p < 0.0007) in comparison with the 
control group (75.16  ±  19.92 µg/L). Similarly, Erdal 
et al. [24] revealed lower levels of selenium in serum 
of patients with Hashimoto's thyroiditis (67.7 ± 10.4 
mg/l) as compared to the control group (83.7 ± 17.3 
mg/l). It appeares that in the publications demon-
strating the benefits of selenium supplementation in 
autoimmune diseases, many of the studies focused 
on examining the effect of selenium supplementation 
on the course of HT, in particular the normalization 
of thyroid gland hormone levels and the reduction of 
anti-TPO concentrations. These results were not conclu-
sive [25, 26]. One of the earliest studies [27] in this 
field revealed, that in patients with Hashimoto's dis-
ease selenium supplementation decreased anti-thyroid 
antibody levels and improved the ultrasound structure 
of the thyroid gland. 

Several clinical studies in patients with autoim-
mune thyroid disease demonstrated, that the 6 month 
long Se supplementation (200 micrograms) caused an 
increase in serum selenium level from 70–75 mg/l to 
86–125 mg/l, which can cause better functioning of 
the thyroid gland [23].

Similarly, study conducted by Zhu et al. [28] in 
2012 on autoimmune thyroiditis patients with different 
thyroid functional status, revealed that selenium sup-
plementation with 200 mg for 6 months resulted in the 
reduction of anti-TPO concentration (12.6% in subclini-
cal and 20.4% in the overt form of the disease). Five 
other studies [29–33] on the effect of selenium supple-
mentation on HT confirmed, that the selenium intake 
in a  dose of 100 to 200 mg/day for 3–12 months 
decreased the anti-TPO but did not cure the underly-
ing autoimmune thyroid disease. In a blinded, placebo- 
-controlled trial, Gärtner et al. [34] observed, that in 
the group of HT females receiving 200 micrograms 
(2.53 micromol) sodium selenite per day, orally for 3 
months, the mean anti-TPO concentration decreased 
significantly (63.6% vs. 88% in the placebo group). 
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Moreover, patients with anti-TPO greater than 1200 
IU/ml revealed a mean 40% reduction in anti-TPO con-
centrations, as compared with a 10% increase in anti-
TPO in the placebo group. The mean TSH, FT4, and 
FT3 levels were unchanged in both groups. According 
to Comps et al. [35], supply of 200 micrograms of sele-
nomethionine per day for 28 months caused no clini-
cally significant changes in thyroid hormone concentra-
tions. Similar results were presented by Rayman et al. 
[36], who supplemented 501 elderly HT patients with 
selenium (100, 200 and 300 mg per day) for a period 
of six months. The study found no significant changes 
in thyroid function (TSH, FT4, FT3) in selenium-treated 
subjects. In addition, the average concentration of sele-
nium in serum of patients with HT measured before the 
test were normal and remained at 91 mg/l. Olivieri et 
al. [37] showed a significant decrease in the FT4 level in 
selenium-treated (100��������������������������������μ�������������������������������g/day) elderly subjects as com-
pared to the control group. In view of these ambiguous 
results, routine supplementation of selenium in the pre-
vention and treatment of hypothyroidism with respect 
to each population is not recommended. Moreover, 
many reports drew attention to the danger of adminis-
tration of uncontrolled excessive doses of selenium.

Vitamin D and Hashimoto’s disease 
Vitamin D is responsible for the regulation of calcium-
phosphate homeostasis. It also affects cell proliferation 
and differentiation, insulin secretion and cardiac con-
tractility. Furthermore, it controls the function of the 
immune system by decreasing the activity of T-cells and 
production of pro-inflammatory cytokines [8]. Vitamin D 
deficiency defined as serum 25(OH)D3 below 10 ng/ml 
is associated with the development of a variety of auto-
immune diseases including HT. The case-control study 
[39] that included 161 patients with HT and 162 healthy 
controls showed that vitamin D deficiency in HT patients 
was significantly higher (148 of 161, 92%) than in the 
healthy controls (102 of 162, 63%, p< 0.0001). Among 
patients with HT, the occurrence of vitamin D deficiency 
showed a higher trend in overt hypothyroidism (47 of 
50, 94%) or subclinical hypothyroidism (44 of 45, 98%) 
than in euthyroidism (57 of 66, 86%), but the differ-
ences were not significant (p = 0.083). Kivity et al. [40] 
demonstrated, that the prevalence of vitamin D defi-
ciency (level above 10 ng/ml) was significantly higher in 
patients with autoimmune thyroid diseases as compared 
with healthy individuals (72% vs. 30.6%; p < 0.001), as 
well as in patients with HT compared to patients with 
non-AITDs (79%  vs. 52%;  p  <  0.05). Furthermore, 
vitamin D deficiency correlated width the presence of 

antithyroid antibodies (p = 0.01) and abnormal thyroid 
function tests (P = 0.059). 

Camurdan et al. [41] in 2012 published a study eval-
uating the problem of vitamin D deficiency in children 
with autoimmune thyroiditis. As in the case of the adult 
population, deficiency of 25 (OH)D3 was more frequent 
in children with HT as compared to the control group 
(73.1% vs. 17.6%, p < 0.0001). In the group of children 
with Hashimoto’s disease, mean 25(OH)D levels were 
significantly lower as compared with the control group 
(31.2 +/-11.5 vs. 57.9 +/-19.7 nmol/L, p < 0.001) and 
were inversely correlated with the anti-thyroid per-
oxidase (anti-TPO) levels (r = -0.30, p = 0.007). This 
research suggested that vitamin D deficiency may play 
a  role in the development of autoimmune response 
in Hashimoto’s thyroiditis. Recent report [42] con-
firmed the results of the previous studies. In a group 
of patients suffering from HT in a euthyroid state, who 
were on a stable dose of L-thyroxine (the average level 
of vitamin D was 11.4 ± 5.2 ng/mL and it was lower 
as compared to the control group (15.4 ± 6.8 ng/mL, 
p < 0.001). Serum 25(OH)D levels directly correlated 
with thyroid volume (r = 0.145, p < 0.001) and inverse-
ly correlated with anti-TPO (r = -0.361, p  <  0.001) 
and anti-TG levels (r = -0.335, p < 0.001). The serum 
25(OH)D levels (10.3 ± 4.58 ng/mL) were significant-
ly lower in female chronic HT patients as compared to 
male control subjects (19.3 ± 5.9 ng/mL, p < 0.001). 
From the presented data, it can be assumed, that vita-
min D supplementation could reduce the incidence of 
HT and alleviate the disease. However, there is a need 
for further research on this topic.

Conclusions

Many previous studies confirmed the involvement of 
impaired antioxidant status and vitamin D deficiency 
in development of autoimmune diseases. Nevertheless, 
there is no sufficient proof confirming benefits of sup-
plementation with vitamins and trace minerals for the 
treatment of Hashimoto's disease.

Because of the potential impact of vitamins A, C, 
E, selenium and zinc reducing oxidative stress as well 
as the effects of vitamin D in reducing the serum anti-
TPO level, it is necessary to pay more attention to nutri-
tional education of patients suffering from HT. 
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