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Introduction
Hashimoto’s thyroiditis  (HT) is the 
most common thyroid disorder which 
affects 1%–2 % of the population.[1] It is 
a gender‑specific disorder, which affects 
5%–10% of the female population in the 
childbearing age.[2] It is characterized by 
the presence of anti‑thyroid peroxidase 
autoantibodies that are closely associated 
with overt thyroid dysfunction and 
correlated with progressive thyroidal 
damage and lymphocytic inflammation.[3,4] In 
subclinical hypothyroidism, T4 or T3 levels 
are normal and TSH is slightly elevated. 
Some patients, but not all, will have overt 
hypothyroidism.[5]

Along with several genetic and 
environmental factors, selenium deficiency 
has been implicated in its pathogenesis. 
Selenium is the essential micronutrient for 
the synthesis, activation, and metabolism of 
thyroid hormones. The highest amount of 
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Abstract
Background: In the subclinical hypothyroidism, T4 or T3 levels are normal and thyroid‑stimulating 
hormone  (TSH) is slightly high. Selenium deficiency can lead to thyroid dysfunction. The 
present study aims to investigate the effect of selenium supplementation on the thyroid hormone 
and anti‑thyroid peroxidase antibody  (anti‑TPO AB) levels. Materials and Methods: In this 
double‑blinded, randomized, placebo‑controlled clinical trial, 42  patients with subclinical 
hypothyroidism were randomly assigned to receive 200 μg selenium or placebo for 8  weeks. In 
the both groups, the serum TSH and anti‑TPO antibody levels were measured and assessed before 
and after the intervention. Results: After the interventions, the mean serum TSH reduction in the 
intervention and placebo groups was  −10.98  ±  33.31 and  −3.20  ±  38.36, respectively, which were 
not statistically significant. However, the mean serum anti‑TPO Ab concentration increased in 
the intervention and placebo groups  (109.81  ±  51.49% vs. 173.17  ±  96.26%), between which the 
difference was not statistically significant  (P  >0.05) despite a slight increase in the mean anti‑TPO 
level in the intervention group. Conclusion: The results of the current study indicated that selenium 
supplementation has no significant effect on serum anti‑TPO Ab and TSH levels in the patients with 
subclinical hypothyroidism. Studies with larger sample size and with different doses of selenium are 
needed to reach more precise results.
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selenium per gram of tissue is accumulated 
in the thyroid gland. However, selenium 
plays a major role in antioxidant defense in 
the structure of selenoproteins.[3]

Some recent studies have found that 
selenium deficiency is associated with the 
increased risk of thyroid disease, especially 
in the conversion of T4 into T3.[6‑9]

According to the available published data, 
no consistent health effects of selenium 
supplementation in autoimmune disorders 
can be deduced. In the patients with HT as 
well as in pregnant women with elevated 
anti‑thyroid peroxidase antibody (anti‑TPO 
Ab), selenium supplementation leads to 
a decrease in the anti‑thyroid antibody 
concentrations.[5,10] In the pregnant women, 
who have been treated with selenium 
supplementation, lower percentage of 
postpartum and hypothyroid thyroiditis has 
been observed. However, adding selenium to 
the diet in the patients with HT has resulted 
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in significantly decreased clinical symptoms in comparison 
with the control group.[5,10,11] In fact, epidemiological studies 
have shown that adequate selenium intake is necessary 
for thyroid function.Diet enrichment with selenium in the 
patients with subclinical hypothyroidism has also reduced the 
level of antibodies and increased levels of thyroid hormones 
and, subsequently, improved the quality of life.[11,12]

In contrast to the studies published in 2005 by Moncayo 
et  al., only a few cases of patients with autoimmune 
hypothyroidism exhibited marked recovery of thyroid 
function after selenium treatment.[13] However, selenium 
supplementation had no positive effect on thyroid 
echogenicity or TPO Ab levels in the patients with normal 
selenium concentration.[14]

Furthermore, in another report, 200  µg/day selenium 
supplementation in the women with autoimmune 
hypothyroidism did not induce significant immunological 
changes, neither in terms of cytokine production patterns of 
peripheral T lymphocytes, nor anti‑TPO Ab levels.[15]

According to the previous works, it seems that administering 
selenium supplements in individuals with subclinical 
hypothyroidism may improve their health status and does 
not lead to clinical hypothyroidism. Due to insufficient 
trial evaluation of clinically relevant outcomes, the present 
study aims to evaluate the effect of selenium‑enriched yeast 
supplementation on the serum of anti‑TPO Ab and TSH 
levels among subclinical hypothyroid patients.

Materials and Methods
Study design

This double‑blind randomized controlled clinical trial was 
carried out on 42 patients with subclinical hypothyroidism. 
The study protocol was approved Ethics Committee of 
Tabriz University of Medical Sciences  (IR.TBZMED.
REC.1398.339) and was registered on the website of Iranian 
Registry of Clinical Trials  (IRCT20190212042686N2), 
available in https://www.irct.ir/.

Study population

Patients were recruited from the outpatient ward of 
Endocrine Clinic, Emam Reza Hospital, Tabriz City, from 
July 2019 to October 2019, on receiving their written 
consent forms.

Study inclusion criteria were patients with subclinical 
hypothyroidism, aged 18–60‑year‑old. Diagnoses were 
made by elevated basal TSH levels in two consecutive 
tests as well as examination by expert endocrinologist.[16] 
The exclusion criteria included consuming trace element 
and antioxidant supplements in the previous 6  months, 
pregnancy and lactation, having acute and chronic renal 
disease, heart problems (ischemic heart diseases, congenital 
adrenal hyperplasia, and coronary heart diseases), renal 
failure, proteinuria, liver disease, and proteinuria.

Randomization

A computer‑generated random sequence was kept in a 
secure remote location and administered by an independent 
third party who was not involved in the clinical conduct 
of the study until all the data were collected and verified. 
Patients and those involved in enrolling the participants, 
administering the interventions, and assessing the outcomes 
were blind to group assignments.

Sample size

The sample size was determined based on the results 
of a pilot study conducted on the scale of 5  samples per 
group. In this study, TSH changes were considered as the 
primary outcome. Based on the results of the pilot study, 
the amount of TSH changes before and after intervention in 
the intervention and placebo groups were 1.28  ±  0.25 and 
1.09 ± 0.36, respectively. The sample size was calculated to 
be 20 for each group using standard formula for randomized 
controlled trial based on the first type error (α) of 0.05 and 
80% power anticipating an approximate drop‑out rate of 
10% during the study; thus, 21 participants were recruited 
in each group.

Trial procedure

The patients were randomly assigned to the supplemented 
group  (n  =  21), receiving 200 μg selenium capsule  (each 
capsule contained Saccharomyces cerevisiae yeast, which 
is permitted for human consumption) once a day, or a 
control group  (n  =  21) receiving one placebo capsule 
for 8  weeks. Each selenium capsule contained 200 μg of 
selenium selenite and 1800 μg Saccharomyces cerevisiae 
yeast, which is permitted for human consumption. The 
selenium supplement was produced in Nutrition Research 
Center, Tabriz University of medical sciences, examined 
for heavy metal and other mineral contaminations and 
filled in capsules in the laboratory of Faculty of Pharmacy. 
The participants were asked to keep their usual dietary 
intake, physical activity, and medication during the study 
unchanged. Patients were monitored weakly for any 
side‑effects of the supplementation.

Outcome measures

At the onset and end of the intervention, 5  mL of venous 
blood sample was collected. The serum samples of 
the patients were kept at  −80°C until the biochemical 
analysis. The serum anti‑TPO Ab and TSH, T3, and T4 
concentrations were measured by Liaison with DiaSorin 
kits by electrochemiluminescence method. The TSH 
and anti‑TPO Ab levels of above 4.4 and 34  mg/dl were 
considered as the abnormal values, respectively.

Statistical analysis

Descriptive parameters were obtained for all the study 
variables in each study group. The normality of the 
variables was tested by Kolmogorov–Smirnov test. 
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ANCOVA test was used to compare the findings before 
and after the intervention in each group. The McNemar 
and Chi‑square tests were also employed to compare the 
qualitative findings between the two groups. A  P  <  0.05 
was considered statistically significant. Data were presented 
as mean  ±  standard deviation. Statistical analysis was 
performed using SPSS software  (version  17; SPSS, Inc., 
Chicago, IL, USA).

Results
Baseline data outcomes

In total, eight patients did not complete the study for 
reasons as follows: three patients due to poor compliance 
with study protocols and five patients due to personal 
reasons  [Figure  1]. Baseline characteristics of the patients 
are presented in Table  1. At the beginning of the study, 
the two groups were similar based on the mean age and 
biochemical parameters levels. Furthermore, the two 
groups were similar based on the mean age, gender, and 
biochemical parameters.

Laboratory findings

The mean TSH and anti‑TPO Ab levels of the studied 
groups at the baseline and after intervention are presented 
in Table 2. There was no difference in the mean serum TSH 
and anti‑TPO Ab concentration between the two groups 
before and after the intervention.

The within‑group comparison showed that the mean TSH 
level decreased  (P  =  0.38) and the mean anti‑TPO Ab 

increased after the intervention (P = 0.14) insignificantly in 
the intervention group. However, the elevation in the mean 
serum TSH  (P  =  0.24) and anti‑TPO Ab  (P  =  0.37) levels 
were not statistically significant in the placebo group.

The mean difference of TSH level in the intervention 
group was  −10.98  ±  33.31 and, in the placebo group, it 
was −3.20 ± 38.36%, which was not statistically significant 
despite more reduction in the intervention group (P = 0.48).

The mean difference of anti‑TPO Ab level in the 
intervention and placebo groups was 109.81 ± 51.49% and 
173.17  ±  96.26%, respectively. In this case as well, the 
mean changes were not statistically significant  (P  =  0.56) 
despite a small increase in the mean level of anti‑TPO in 
the intervention group [Table 3].

The frequency of high level of TSH and anti‑TPO Ab 
concentrations is shown in Table  3. The insignificant 
reduction in abnormal TSH levels was observed in both 
the groups  (P  >  0.05). The rate of cases with abnormal 
anti‑TPO levels did not differ before and after the 
intervention in both groups.

Discussion
The main finding of this study was that TSH and anti 
TPOAb concentrations were not statistically different at 
the baseline level and after 2  months of SE or placebo 
supplementation, respectively.

Recent research has shown that selenium not only helps 
restore and balance the thyroid, but also is effective in 

Enrollment Assessed for eligibility (n = 240)

Excluded (n = 190)
•   Not meeting inclusion criteria(n = 135)
•   Declined to participate (n = 40)
•   Other reasons (n = 15)

Randomized (n = 50)

Allocated to intervention (n = 25)
• Received receiving 200 μg selenium
  capsule once a day (n = 25)

Allocated to intervention (n = 25)
• Received receiving placebo capsule
  once a day (n = 25)

Allocation

Follow-Up

Lost to follow-up (personal reason, (n = 4)
• Personal reason, (n = 2)
• Poor compliance with study protocols
  (n = 2)

Lost to follow-up (n = 4)
• Personal reason, (n = 3)
• Poor compliance with study protocols
  (n = 1)

• Biochemical factors was measured
Analysed (n = 21)

• Biochemical factors was measured
Analysed (n = 21)

Analysis

Figure 1: CONSORT follow diagram
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balancing the immune system. Selenium regulates the 
immune system and selenium deficiency in the body 
causes the immune system to dysfunction. Mild selenium 
deficiency worsens autoimmune disease, but severe 
deficiency leads to destroying the thyroid cells and 
increasing the macrophages levels.[17]

Our result seems to be, somehow, similar to what 
observed in a previous study showing that selenium 
supplementation  (166  mg sodium selenite/day) in a group 
of 38 Italian participants with HT had no significantly in 
serum concentrations of TSH.[18]

On the contrary, another study conducted by Nordio and 
Basciani showed that TSH levels were significantly reduced 
in the patients receiving selenium and Myo‑inositol  (MI) 
supplements.[17] Mahmoodianfard et  al.[19] and Pirola et  al.[2] 
have also reported that if selenium is used in combination with 
levothyroxine, TSH levels would be significantly reduced.

We can speculate that the discrepancy of our results 
compared to that of previous studies could be probably 

due to different time of SE supplementation associated 
with lower selenium dietary intake, different dose of SE 
supplement, and short duration of our trial. Knowledge about 
background SE level was limited among our participants.

Future trials of selenium supplementation in HT should 
pay close attention to the selenium status of the study 
populations. It seems that selenium supplementation should 
be long‑term and with high doses of selenium to reach 
favorable results on TSH levels.

In addition, in the present study, it was found that the level 
of anti‑TPO Ab in the patients after taking selenium did 
not differ significantly from those taking placebo.

In addition to the present study, Kyrgios et  al. reported 
that if high‑dose selenium was added, although anti‑TPO 
and anti‑Tg levels were reduced, the change did not differ 
significantly from that in the control group.[20]

Kachouie et  al. reported similar results and found no 
significant difference between pre‑  and post‑intervention 
results in mean serum anti‑TPO Ab levels.[21]

However, our results were not similar to those of Nordio 
and Basciani and Yu et  al., who have shown different 
results.[17,22] Nordio et  al. reported that the anti‑TPO Abs 
and anti‑thyroglobulin levels in the patients treated with 
selenium and MI decreased significantly after 6  months of 
treatment.[17]

Furthermore, Yu et  al. showed that if selenium was added 
to the treatment of chronic lymphocytic thyroiditis in 
the patients receiving selenium and levothyroxine, the 
serum concentrations of TPO antibody, Tg antibody, 
interleukin (IL‑2), and IL‑10 were decreased.[22]

On the other hand, Santos et  al. obtained confusing 
results and concluded that, in several studies, selenium 
consumption had no effect on anti‑TPO Abs, whereas 
in others, selenium supplementation led to a decrease in 
anti‑TPO Abs and anti‑Tg depletion.[23]

The reason for this inconsistency could be that the initial 
values of TPOAb were considerably higher in the previous 
works which reported significant reduction in the TPOAb 
levels after selenium supplementation. For example, in 
Gärtner et  al.,[24], Duntas et  al.[25] and Turker et  al.,[26] the 
anti‑TPO Abs levels have been 904  ±  205, 1875  ±  1039, 
and 804  ±  484  IU/mL, respectively in comparison with 
our patients  (421.79  ±  399.45  IU/mL). The result of this 
evidence suggested that higher anti‑TPO Abs titers at 
the baseline may result in the maximum response to the 
supplementation.[3]

The limitations of the present study were its short duration 
and small sample size of the participants. However, the 
strength was in using organic selenium in formulating 
supplement, which had better absorption and preferable 
formulation.[27,28]

Table 1: Baseline characteristics of participants
Variables Intervention (n=21) Placebo (n=21) P
Age (year) 44.04±9.80 40.28±11.44 0.26
Gender, n (%)

Men 1 (4.8) 4 (19) 0.15
Women 20 (95.2) 17 (81)

TSH (mg/dl) 6.85±2.97 5.63±1.83 0.11
Anti‑TPO Ab (mg/dl) 421.79±399.45 452.44±366.68 0.15
TPO‑Ab: Thyroid peroxidase antibody, TSH: Thyroid‑stimulating 
hormone

Table 2: Mean (standard deviation) level of 
thyroid‑stimulating hormone and anti‑thyroid 

peroxidase antibody of the participants throughout the 
study

Variables Intervention (n=21) Placebo (n=21) P
TSH pretest 85.97±6.2 63.83±5.1 0.11
TSH posttest 39.95±6.39 01.78±5.1 0.8
Anti-TPO Ab pretest 79345±421.399 44.68±452.366 0.15
Anti-TPO Ab posttest 19.21±516.390 60.87±524.380 0.94
TPO‑Ab: Thyroid peroxidase antibody, TSH: Thyroid‑stimulating 
hormone

Table 3: Frequency of high level of thyroid‑stimulating 
hormone and anti‑thyroid peroxidase antibody of the 

participants throughout the study
Variables Intervention 

(n=21), n (%)
Placebo 

(n=21), n (%)
Placebo 

(n=21), n (%)
TSH pretest 18 (87.5) 16 (76.2) 16 (76.2)
TSH posttest 14 (66.7) 14 (66.7) 14 (66.7)
Anti‑TPO Ab 
posttest

20 (95.2) 17 (81) 0.15

TPO‑Ab: Thyroid peroxidase antibody, TSH: Thyroid‑stimulating 
hormone
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Furthermore, most of the patients in the selenium 
supplemented group reported improvement in the mood 
and quality of their life. Previous trial results give some 
promise of beneficial effects of SE supplementation on 
health‑related quality of life.[29] The future trials should 
be designed to evaluate this outcome using validated 
quality‑of‑life measurement to reach more concise results.

Conclusion
The results of the present study showed that selenium 
supplementation had no significant effect on serum 
anti‑TPO Ab and TSH levels in the patients with subclinical 
hypothyroidism.

Considering the inconsistent results in several studies and 
lack of evidence, especially systematic review studies 
and meta‑analyses in relation to the effect of selenium 
supplement on the serum levels of anti‑TPO Abs and TSH, 
further studies with more sample size and different doses 
of selenium are necessary to achieve more precise results.
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