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Abstract- Selenium, a trace element present in specific selenoproteins, is essential for thyroid hormone 

metabolism. Selenium is also an antioxidant with immunosuppressive properties and may help in managing 

thyroid autoimmune diseases, including Graves’ (GD) hyperthyroidism and Graves’ ophthalmopathy (GO). 

There were 320 clinical studies related to selenium and thyroid published in English and French between 

January 1, 2000, and June 1, 2023. Our focus was to identify studies reporting levels of serum selenium in 

patients with GD and studies that assessed the effect of selenium supplementation on outcomes of GD 

hyperthyroidism and GO. We also reviewed 20 systematic reviews and meta-analyses of randomized controlled 

trials that reported selenium levels in GD and the effects of supplementation on GD and GO outcomes. Our 

review showed that patients with GD had serum selenium levels lower than those of various control patients. 

In the short-term, a selenium supplement to antithyroid drugs showed benefit for GD hyperthyroidism in most 

studies, but long-term benefits and positive effects on remission rate were unclear. Some studies did not show 

benefit. The benefits may depend on baseline selenium deficiency. Two randomized controlled trials showed 

positive effects of supplementation for mild GO; however, studies about moderate and severe GO are still 

needed. There is evidence for benefit with short-term selenium supplementation for GD hyperthyroidism, but 

controlled studies are needed to assess long-term benefits, and benefits in selenium-sufficient areas. 

© 2024 Tehran University of Medical Sciences. All rights reserved.  

Acta Med Iran 2024;62(Janyary-February):6-14. 
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Selenium is an essential trace element (1) with dietary 

sources from meat, seafood, eggs, and grains (2). 

Selenium is critical for thyroid function (3-5). In addition, 

selenium-containing selenoenzymes have antioxidant 

properties, therefore making selenium deficiency a 

potential contributor in the pathogenesis of autoimmune 

thyroid disorders such as Hashimoto thyroiditis and 

Graves’ disease (GD) (4). Studies have shown that 

selenium supplementation decreased the levels of thyroid 

autoantibodies in Hashimoto thyroiditis (6) and GD (7), 

and randomized controlled trials have shown that 

selenium therapy improved mild Graves’ 

ophthalmopathy (GO) (8,9). Studies have also shown that 

selenium supplementation enhanced the effect of 

antithyroid drugs and lowered the levels of thyroid-

stimulating hormone receptor antibodies (TRAb) in GD, 

and patients with active GD had lower selenium levels 

than patients in remission (10,11). However, a 

randomized controlled trial from Germany reported no 

positive effect of selenium supplementation on GD (12). 

Thus, the issue of selenium supplementation for GD 

remains controversial.  

In this mini review, we aimed to present the current 

understanding of the role of selenium in thyroid 

pathophysiology and thyroid autoimmunity and the 

evidence for selenium supplementation for patients with 

GD hyperthyroidism and/or GO. The relationship of 

selenium with other thyroid autoimmune conditions is not 

the subject of this review. 

 

Data sources and search strategies 

We performed a comprehensive search of Ovid 
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MEDLINE, PubMed and Epub Ahead of Print, In-

Process & Other Nonindexed Citations, Ovid EMBASE, 

and Scopus between January 1, 2000, and June 1, 2023. 

The search strategy was designed and conducted by an 

experienced librarian at Mayo Clinic with input from the 

study’s first author (V.F.) and limited to English and 

French languages. Controlled vocabulary supplemented 

with keywords was used to search, i.e., selenium, 

selenium and GD, selenium and autoimmunity, selenium 

and thyroid disease, selenium and GO, orbitopathy and 

selenium, selenium and thyroid function, and selenium 

levels thyroid disease. 

 

Selenium deficiency 

Selenium deficiency is a common worldwide problem 

(13). The selenium content of the soil, dietary habits, and 

consumed foods containing selenium (e.g., nuts, cereals, 

eggs, meat, fish) all contribute to serum selenium levels. 

Contributors to selenium deficiency include pregnancy 

and severe illness, which can result in very low 

concentrations of selenium biomarkers. Finland has 

added selenium to the food chain for decades to improve 

its population’s selenium levels (14,15). Selenium has a 

narrow optimal serum reference range (90-120 µg/L), 

with the usual intake of 40 to 300 µg/day. Adverse effects 

can occur with both extremes of intake (16). Thus, 

although obtaining an optimal selenium level is desirable, 

harmfully high serum concentrations should be of equal 

concern (2,16).  

A study in different counties in China associated low 

selenium levels with increased risk of autoimmune 

thyroid disease (17). Also, serum selenium measurements 

in 4 European countries, including Greece, Romania, 

Austria, and Italy showed selenium deficiencies in all, 

with Austria more and Italy less deficient. Plasma 

selenium levels were lower in patients with GD than in 

those without autoimmune thyroid disease. However, in 

contrast to the Chinese study, a relationship was not 

shown between the degree of deficiency and the 

prevalence of autoimmune thyroid disease (18). In an 

Austrian study, persons without an autoimmune thyroid 

disease had slightly higher serum selenium levels than 

those with an autoimmune thyroid disease, although the 

difference was not statistically significant or sufficient to 

support a link between inadequate selenium supply and 

autoimmune thyroid disease (5). In a 2016 review, the 

evidence for stopping the progression of subclinical 

hypothyroidism with selenium supplementation was 

inconclusive, even though low selenium intake was 

shown to be associated with a higher prevalence of 

thyroid autoimmunity (19). 

Adverse effects of selenium toxicity 

Adverse effects can occur with excess selenium 

intake. A Chinese study suggested that higher levels of 

serum selenium might increase. the risk of metabolic 

syndrome and increase the level of fasting plasma glucose 

(20). A randomized study of selenium supplementation 

(100, 200, or 300 µg/day) taken for 5 years by 491 Danish 

volunteers aged 60 to 73 years showed increased all-

cause mortality at 10-year follow-up for the group 

receiving 300 µg/day, but this was not seen in 100- and 

200-µg/day groups (21). Although the sample size was 

small, the findings indicate that it is advisable to limit 

selenium supplementation to less than 200 µg/day in 

clinical practice and in study populations. Other possible 

adverse effects, although controversial, include increased 

risk of squamous cell carcinoma of the skin and prostate 

cancer (2). Acute selenium toxicity has been reported 

after high oral intake (harmful levels >400 µg/d), and 

death has occurred with ingested doses greater than 1 mg 

selenium/kg body weight (22). Abdominal pain, nausea, 

vomiting, and diarrhea are symptoms of toxicity, and 

severe toxicity results in cardiac and pulmonary 

symptoms (22). Thus, harmfully high serum 

concentrations must be avoided (16). 

 

Biologic actions of selenium and selenoproteins 

In the 1990s, selenium was identified as a component 

of an enzyme involved in thyroid hormone metabolism. 

Selenium is present in specific selenoproteins including 

glutathione peroxidase, thioredoxin reductase, and 

iodothyronine deiodinase (23) and is essential for 

selenocysteine-containing selenoproteins, including the 

enzymes glutathione peroxidase 3 (GPX3) and the 

selenium-transporter, selenoprotein-P. Serum 

selenoprotein-P comes mainly from hepatocytes, whereas 

GPX3 is produced mainly by the kidneys (24). 

The biologic functions of selenoproteins encompass a 

range of essential roles. These include antioxidant 

activities (25), regulation of the immune system (26), and 

regulation of thyroid hormone metabolism (27). 

Selenoproteins also have oxidation-reduction and anti-

inflammatory activity, enhance CD4+/CD25, and 

suppress cytokine secretion, thus preventing apoptosis of 

thyroid follicular cells (28), and a selenium-dependent 

downregulation of interferon-γ–inducible chemokines 

has been reported (29). Selenium has been reported to 

have a role in the immune response and erythropoiesis 

(30). However, no specific hormonal regulation was 

identified for selenium in contrast to hormone regulation 

of calcium and phosphorus (31). Selenoproteins have 

been reported to protect thyroid cells and fibroblasts from 



Selenium and graves’ disease 

8    Acta Medica Iranica, Vol. 62, No. 1 (2024) 

hydrogen peroxide–induced damage (23), as shown in in 

vitro studies of human thyrocytes and fibroblasts (32). 

 

Effects of selenium on the thyroid gland 

Selenoproteins are involved in thyroid hormone 

synthesis and deactivation, as well as in iodine release (2). 

Selenium acts as a cofactor for the deiodinases involved 

in thyroid hormone metabolism (33). During the 

synthesis of thyroid hormones, reactive oxygen species 

(ROS), which can damage cells, are produced. Selenium 

helps neutralize ROS by working with glutathione 

peroxidases, enzymes that are also selenoproteins. In 

patients with autoimmune thyroid disease, levels of ROS 

are elevated. Because selenoproteins enhance ROS 

clearance, selenium may help in inhibiting thyroid 

autoimmunity (34). Mitochondria also contain enzymes 

with selenium as a cofactor, and thyroid hormones have 

an important role on mitochondrial biogenesis. Thus, 

selenium deficiency or excess may be important in 

mitochondrial dysfunction in the setting of thyroid 

disorders (35). A meta-analysis that included 787 patients 

with autoimmune thyroid disease concluded that 

selenium decreases thyroperoxidase antibody (TPOAb) 

titers at 6 months and thyroglobulin antibody (TGAb) 

titers at 12 months (36). Benefits of selenium 

supplementation on TGAb may be by antioxidant 

activity, upregulating of the activated regulatory T cells 

(37), and reducing ROS (34). 

 

Selenium levels in GD  

A 2009 study from Europe showed reduced serum 

levels of selenium in GD and GO, and the levels 

correlated inversely with severity of GO, but it was not 

clear if the level of deficiency was a result or cause of 

severity (38). A 2010 study reported no difference in 

serum selenium levels in GD and controls (39) (Table 1). 

In 2013, it was reported that patients with a new diagnosis 

of GD had significantly lower serum selenium levels than 

control patients (40). In a 2014 Australian study, serum 

selenium levels in a population with borderline selenium 

status were lower in patients with GO than in patients 

with GD but without GO, indicating that selenium 

deficiency may be a risk factor for GO in patients with 

GD (41). Another report showed that the degree of low 

serum selenium levels of patients with GO did not 

corelate with the severity of GO (42). Results of this 

retrospective study neither supported nor discouraged 

adjuvant selenium supplementation.  

In a 2022 Iranian study, the selenium level of 120 

patients with GD (97.7 µg/L) was significantly lower 

than that in the 120 control patients with normally 

functioning thyroids (122.6 µg/L) (43). Patients with GO 

also had significantly lower serum selenium levels than 

patients with GD but without GO. In another Iranian 

study, however, no significant differences were shown for 

serum selenium levels of patients with GO and GD 

compared with a control group, and there was no 

difference in selenium levels for those with and without 

GO in the GD group (44). In a study of selenium 

supplementation in Greece, for patients with hyperthyroid 

GD vs controls, the increase in serum selenium levels for 

patients with GD was less than for control patients, 

indicating the possibility of lower selenium levels for 

patients with GD (45). In a 2022 study from South Korea, 

a selenium-sufficient geographic area, serum selenium 

levels of patients with GD with and without GO were 

significantly lower than those of control patients (4). 

Mean serum selenium levels were also slightly lower in 

patients with GO than for patients with GD without GO. 

The levels were lower in patients with GO and eyelid 

retraction. 

 

Table 1. Studies of Serum Se Levels in GD and GO 

Author  Year Country Patients, No. 
Low Se level Difference from 

controls GD GO 
Dehina (38) 2009 Germany NA Yes Yes Yes 

Karassas (39) 2010 Europe  No No No difference 

Bülow Pedersen et al (40) 2013 Denmark 92 GD Yes NA NA 

Khong et al (41) 2014 Australia 
97 GD 

101 GO 
NA Yes NA 

Dehina et al (42) 2016 Germany 92 GO NA Yes NA 

Heidari and Sheikhi (43) 2022 Iran 
120 GD 

120 controls 
Yes NA NA 

Owji et al (44) 2022 Iran 
60 GO 
56 GD 

58 controls 

No No No difference 

Kim et al (4) 2022 South Korea 
33 GD 
31 GO 

27 controls 

Yes Yes NA 

Abbreviations: GD, Graves’ disease; GO, Graves’ ophthalmopathy; NA, not available; Se, selenium 
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Selenium supplementation as a therapy for GD 

hyperthyroidism 

A 2007 retrospective study reported that patients in 

GD remission had higher serum selenium levels than 

those in relapse. In other reports, when selenium was 

given in addition to antithyroid drugs, patients with GD 

reverted to euthyroidism sooner than those treated with 

antithyroid drugs alone; there was no benefit in 2 studies 

(46), as described in Tables 2 and 3 (7,10-12,46-53). In 

an Italian trial, 42 patients with new-onset GD and 

marginal selenium and vitamin D levels were randomly 

assigned to treatment with either methimazole 

monotherapy or methimazole with selenium and vitamin 

D supplementation (11). The study showed that achieving 

optimal selenium and vitamin D levels increased the 

efficacy of methimazole therapy by achieving earlier 

euthyroidism. 

 

Table 2. Randomized Studies of the Effect of Se Supplementation on GD Hyperthyroidism 

Author Year Location Patients, No. Se status Result Overall effect 

Calissendorff et al 

(48) 
2015 Sweden 38 Sufficient 

Earlier euthyroid. No 

significant reduction of 

TRAb 

Benefit biochemical. 
Clinical benefit unclear 

Wang et al (49) 2016 China 41 NA 
Reduced TRAb. Earlier 

remission 
Benefit 

Leo et al (50) 2017 Italy 30 Sufficient No short-term benefit No benefit 

Kahaly et al (12) 2017 Germany 70 (300 µg) Sufficient 

No difference for response 

or remission rate. Se levels 
normal at baseline 

No benefit 

Xu et al (51) 2019 China 103 NA 
Better control. Lower 

TRAb 
Benefit 

Gallo et al (11) 2022 Italy 42 
Marginally 

insufficient 
Sooner euthyroid Benefit 

Zhang et al (7) 2022 China 
103 

(50 µg) 
NA 

Better results. Sooner 
euthyroid. Lower TRAb 

Benefit 

Abbreviations: GD, Graves’ disease; NA, not applicable; Se, selenium; TRAb, thyroid-stimulating hormone receptor antibodies 

 

 

A randomized trial of selenium supplementation in 

China included 103 patients with hyperthyroidism and 

GD randomized to 2 groups: methimazole and 

methimazole plus selenium (51). After 6 months of 

therapy, thyrotropin receptor antibody, TPOAb, and 

TGAb decreased significantly in both groups, with a 

greater reduction in the group taking the selenium 

supplement. In another study from China that included 

children with GD hyperthyroidism, methimazole 

combined with selenium reduced the levels of TPOAb, 

TRAb, and free thyroxine, augmenting the effect of 

methimazole (7). The Chinese studies should be 

considered in the light of regional variations in selenium 

intake. 

In a meta-analysis of 10 trials involving 796 patients 

with GD hyperthyroidism taking antithyroid therapy, 

TRAb levels decreased at 6 months with selenium 

supplementation (10). In addition, patients taking 

selenium supplements were more likely than patients 

taking antithyroid agents alone to have improved thyroid 

function. However, the beneficial effect was not detected 

at 9 months (Table 3). Whether these effects have clinical 

significance was not clear from the study. Another meta-

analysis of 6 studies also suggested benefit from selenium 

supplementation (7). A recent meta-analysis from China, 

published in 2020, included 7 controlled studies that 

suggested benefit for selenium supplementations, but 

results were not consistent in the studies (53). 

Not all studies of selenium supplementation have had 

positive findings. An Italian study of patients with GD 

who had sufficient levels of selenium did not show short-

term benefit for selenium supplements (50). In a 

randomized controlled trial conducted in Germany, 

patients with hyperthyroidism and GD received a 

300 µg/day selenium supplement for 6 months (12). 

However, the addition of selenium to methimazole did 

not augment the response to antithyroid therapy or change 

recurrence rates for GD (12). In this study, baseline 

selenium and selenoprotein levels of study patients were 

within normal ranges.  

These negative studies do not necessarily exclude the 

benefits of selenium supplementation for selenium 

deficiency (52). The available studies are not conclusive, 

however, regarding selenium supplementation for GD, 

owing to several important limitations. The long-term 

success rate of selenium supplementation with 

antithyroid drugs (e.g., in maintaining remission of GD) 

is not available. Also, there was a limitation because of 
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the small number of patients in randomized studies. More 

research is therefore needed to identify which persons 

with GD could benefit from selenium supplementation, 

possibly by using selenium sufficiency levels or genetic 

profiles (2,54). For example, selenium supplementation 

may confer benefit only if serum levels are insufficient at 

baseline. Geographic variation in selenium sufficiency 

may also help explain differences in results of studies. It 

is also advisable to measure serum selenium levels before 

and during selenium supplementation to avoid a potential 

iatrogenic selenium overdose (46). 

 

Table 3. Reviews and Meta-Analyses of Se Supplementation in GD Hyperthyroidism 

Author Year Location Study type 
Se supplementation with 

methimazole 
Se effect 

Dharmasena (46) 2014 UK 
Review of 137 

papers on GO 

Faster achievement of 

euthyroidism 
Benefit 

Winther et al (52) 2017 Denmark Review article 

No support for GD 

supplementation with Se 

sufficiency 

No benefit if no Se 

deficiency 

Zheng et al (10) 2018 China 

Meta-analysis of 10 

trials with 796 

patients 

Se group benefited at 6 months; no 

benefit at 9 months 

Benefit at 6 months. 

Short-term benefit 

Wang and Yu (53) 2020 China 
Meta-analysis of 7 

reports 

Benefit in 5 of 7 studies of Se 

supplementation 
Benefit not consistent 

Abbreviations: GD, Graves’ disease; GO, Graves’ ophthalmopathy; Se, selenium 

 

 

Selenium and GO 

Selenium has an effect in orbital fibroblast culture. As 

an antioxidant, selenium improves the remodeling of 

orbital tissues and has a protective effect against 

oxidative stress in fibroblasts (32). When selenium is 

added to cultured orbital fibroblasts from patients with 

GO, it suppresses hyaluronan and cytokine production, 

such as interleukin (IL)-1α, IL-8, and tumor necrosis 

factor (16). In a 2021 study of cultured orbital fibroblasts 

from GO patients, hyaluronan and inflammatory cytokine 

production were suppressed by selenium (55), and 

selenium protected orbital fibroblasts from the harmful 

effects of hydrogen peroxide (56).  

Studies have also described selenium levels in GO 

(Table 1). Compared with control patients, patients with 

GO had lower levels of selenoprotein P. It was not clear 

whether this could be attributed to immune-related 

inflammatory reactions from selenium consumption (57). 

In a study of patients with newly diagnosed GD (20 with 

inactive GO, 18 with active GO), low selenium levels 

were associated with higher clinical activity scores 

(CAS), and selenium was an independent predictor for the 

diagnosis of active GO (58). A 2020 review concluded 

that selenium levels were significantly lower for patients 

with GD with or without GO, when the patients were 

compared with non-GD control groups (59). In this 

review, selenium levels were not associated with CAS, 

but low selenium levels were associated with eyelid 

retraction. In a study of 32 patients with mild GO and 68 

with severe GO, selenium deficiency (low-level cutoff of 

93 µg/L) was noted in 48.5% of patients with severe 

disease and 12.5% of patients with mild disease (60). The 

authors concluded that relative selenium insufficiency 

(serum level ≤93 µg/L) was a potential risk factor for 

development of severe GO, and they recommended 

measuring and monitoring serum selenium levels of 

patients with GO to predict disease progression and guide 

selenium- supplementation therapy. 

 

Selenium supplementation for GO therapy  

In a seminal paper from 2011, the European Group on 

Graves’ Orbitopathy reported results of a randomized 

controlled trial of 159 patients with mild GO that showed 

a benefit for patients after 6 months of selenium selenite 

(has 25% selenium trace element) supplementation at 

100 µg twice daily (8). Signs and symptoms of GO 

improved, and the progression of mild GO slowed for 

patients receiving selenium. There were significant 

improvements in CAS and quality of life at 6 months in 

the selenium group (vs the placebo and pentoxifylline 

groups). In this study from 6 countries in Europe, 

selenium levels were not measured before the study, but 

Europe is a relatively selenium-deficient continent (61). 

The authors concluded that in mild cases, selenium 

administration significantly improved GO and quality of 

life and slowed progression of disease (8). The study 

resulted in a recommendation for selenium supplements 

for mild GO by the European Group on Graves’ 

Orbitopathy (62). In 2016, the European Thyroid 

Association/European Group on Graves’ Orbitopathy 

published guidelines for managing GO that advised a 6-

month course of selenium supplementation for mild GO, 

which had been shown to be effective in improving 

manifestations of GO and preventing progression to more 
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severe forms of disease (63). The protocol has been 

published for an ongoing multicenter, randomized, 

prospective, open-label controlled trial of mild to 

moderate GO in South Korea, a selenium-sufficient area, 

although results have not been reported yet (33).  

A 2022 randomized controlled trial included 30 

patients seen in an ophthalmology clinic in Mexico City 

who were given 100 µg of selenium twice daily and a 

control group given placebo tablets twice daily for 6 

months (9). The patients in both groups were evaluated 

by CAS before and after the first, third, and sixth months 

of treatment. This was a small study, and baseline serum 

selenium status of the studied patients was unclear, 

although the authors stated that central Mexican soil is 

selenium deficient. At 6 months, selenium was associated 

with decreased CAS and slowing of progression of mild 

GO. As a result of these 2 studies, the European Group on 

Graves’ Orbitopathy suggested that in mild and active 

GO, local treatments, supportive measures, and selenium 

supplementation are usually sufficient to manage GO 

(64).  

Since the 2011 randomized trial, selenium 

supplements have been used for GO by 73% of European 

endocrinologists (65), which is substantially more than 

the 32% of North American endocrinologists who 

supplement selenium for GO (66). Results of another 

survey showed that 38.2% of European Thyroid 

Association members would give a selenium supplement 

for GD hyperthyroidism without GO, and most 

responders would use a selenium supplement for patients 

with mild to severe ocular involvement (67). This clinical 

practice is not evidence-based and disagrees with current 

European guidelines that recommend selenium as a 6-

month treatment only for mild GO, as the effects of 

selenium supplementation for moderate to severe GO are 

unknown. Controlled studies of selenium 

supplementation in patients with severe GO are difficult 

to complete, and results will be difficult to interpret. 

Because patients with severe GO require 

immunosuppressive therapy and surgical reconstruction 

of the orbit, many factors influence the outcomes.  

Although the long-term effectiveness of selenium for 

GD remains questionable, its use in the management of 

mild GO is beneficial and recommended (59,64,68). A 

consensus statement published in 2022 by the American 

Thyroid Association and the European Thyroid 

Association recommends use of 200 µg/day of selenium 

selenite for 6 months for mild GO and states that benefits 

for moderate and severe GO and benefits for 

supplementation beyond 6 months are lacking (69). 

Selenium supplementation should also be a strong 

consideration for patients in selenium-deficient 

geographic areas (64). It should be noted that the 2 

randomized trials of selenium supplementation for mild 

GO were in areas of possible selenium deficiency. 

Selenium supplementation for all patients with GO is not 

evidence-based. Evidence-based data are needed for 

moderate and severe cases of GO and for patients with 

selenium sufficiency. 

Selenium and selenoproteins are essential for thyroid 

hormone metabolism and synthesis. Selenium is also an 

antioxidant with immunosuppressive action. Selenium 

deficiency is common and varies geographically, which 

may explain the different results for low and normal 

levels of serum selenium in studies of GD and GO. Not 

enough studies correlate selenium deficiency and 

pretherapy serum selenium levels on the response of 

hyperthyroid GD and GO to selenium supplementation. 

Two randomized studies (1 in Europe, 1 in Mexico) 

showed benefit for supplementation in mild GO. 

However, these 2 studies did not include baseline serum 

selenium levels. Europe is likely a selenium-deficient 

area (18), and Mexico City may be in a selenium-deficient 

area (9). 

The addition of selenium supplements to drug therapy 

for GD hyperthyroidism in certain geographic areas has 

shown short-term benefit; however, its long-term benefits 

and benefits in selenium-sufficient areas are not known. 

It is reasonable to suggest measuring selenium levels for 

all patients with GD to optimize serum levels with 

supplementation. However, further studies are needed to 

evaluate the beneficial effects of selenium 

supplementation and the relationship of the effect of 

supplementation with baseline selenium levels. 

Additionally, research on the long-term effects and 

remission rate of GD hyperthyroidism is essential. 

A scientometrics analysis of publications on the effect 

of selenium on thyroid disorders by Pakdel et al., in 2019, 

showed that most studies about relationship of thyroid 

and selenium were from Europe, particularly Germany 

(70). It is of note that most of the studies in present review 

were from Europe or China. We did not find any 

controlled studies from North America except a small 

study from Mexico City for GO. Therefore, more North 

American studies are needed as are studies of possible 

adverse effects of excessive selenium supplementation 

(e.g., on glucose metabolism). For mild GO, the current 

recommended dose is 200 µg/day of selenium selenite for 

6 months. Selenium supplementation has not been studied 

for moderate and severe GO, and in these cases its use is 

not evidence-based, and benefits are unknown. When it is 

used for mild GO, occasional monitoring of serum 
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selenium levels should be considered, and the dose should 

be adjusted to avoid excess levels. Safety of supplemental 

doses above 300 µg/day is unknown. 
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