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Abstract
This letter discusses the publication by Feng et al. Iodine, selenium, and vitamin D 
are closely associated with thyroid hormone production in humans; however, the 
efficacy of selenium and vitamin D supplementation for type 2 diabetes mellitus 
(T2DM) patients with Hashimoto’s thyroiditis (HT) remains controversial. In the 
retrospective study we discuss herein, the authors highlighted significant impro-
vements in thyroid function, thyroid antibodies, blood glucose, and blood lipid in 
T2DM patients with HT following addition of vitamin D and selenium to their 
antidiabetic regimens, underscoring the value of these supplements. Our team is 
currently engaged in research exploring the relationship between micronutrients 
and HT, and we have obtained invaluable insights from the aforementioned 
study. Based on this research and current literature, we recommend a regimen of 
4000 IU/day of vitamin D and 100-200 μg/day of selenium for over three months 
to six months for patients with HT, particularly for those with concurrent T2DM.
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Core Tip: Supplementation with vitamin D and selenium shows promise in improving the prognosis of type 2 diabetes 
mellitus (T2DM) and Hashimoto's thyroiditis (HT). Despite controversies surrounding their efficacy, a retrospective study 
discussed in this letter reveals significant benefits from adding these supplements to antidiabetic regimens. Based on this 
research and current literature, we recommend a regimen of 4000 IU/day of vitamin D and 100-200 μg/day of selenium for 
over three to six months for patients with HT, particularly for those with concurrent T2DM.
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TO THE EDITOR
We are fortunate to have read the article, which was written by Feng et al[1] and published in the World Journal of Diabetes. 
We extend our felicitations to the authors for completing the aforementioned retrospective study and providing new 
insights into treating type 2 diabetes mellitus (T2DM) patients with Hashimoto’s thyroiditis (HT). The study by Feng et al
[1] revealed that, compared with antidiabetic drugs alone, the supplementation of 4000 IU vitamin D and 200 μg selenium 
daily for three to six months, in combination with standard antidiabetic drugs, significantly improved thyroid function, 
thyroid antibodies, blood glucose, and blood lipid in T2DM patients with HT. In this letter, therefore, we discuss the ideal 
dosage and duration of vitamin D and selenium administration in treatment of HT, taking into account the study by Feng 
et al[1] as well as previous literature.

DOSE AND DURATION OF VITAMIN D
The optimal dosage and duration of vitamin D supplementation in HT patients is controversial. An early randomized 
controlled trial from Türkiye revealed that vitamin D supplementation of 1000 IU per day for one month significantly 
reduced thyroid peroxidase antibodies (TPOAb) and thyroglobulin antibodies (TGAb) in patients with autoimmune 
thyroid disease[2]. A prospective study from Greece indicated that vitamin D supplementation of 1200-4000 IU per day 
for four months significantly reduced TPOAb in HT patients, although they observed no significant effects on TGAb or 
thyroid-stimulating hormone (TSH)[3]. Additionally, a study from Iran found that a vitamin D supplementation of 50000 
IU per week for three months significantly reduced TGAb and TSH levels in female patients, compared to those who 
received a placebo, with no significant effect on TPOAb[4]. Although these studies reported different results on the 
benefits of vitamin D supplementation, they are all in concordance that vitamin D supplementation is beneficial for HT 
patients. Taken in combination, the results of these studies suggest that an average daily vitamin D supplementation 
ranging from 1000 to 7143 IU is effective for treating HT. Of note, the study by Feng et al[1] demonstrated that, in addition 
to thyroid function and thyroid antibodies, 4000 IU of vitamin D per day improved blood glucose and lipid levels in 
T2DM patients with HT, suggesting that high-dosage vitamin D may have the additional benefit of modulating glucose 
and lipid metabolism in such patients. In light of this additional evidence, therefore, we recommend supplementation 
with 4000 IU of vitamin D daily for HT patients, particularly those HT patients with T2DM.

With regard to the appropriate duration of vitamin D supplementation, a clinical study from Turkey discovered that a 
one-month duration allowed for reduction of TPOAb and TGAb levels in patients with autoimmune thyroid disease[2], 
which is the lowest effective duration reported to date. A subsequent meta-analysis indicated that vitamin D supple-
mentation for more than three months reduced TPOAb and TGAb levels in HT patients, whereas treatment for three 
months or less reduced only TGAb levels[5]. A recent meta-analysis further indicated that vitamin D supplementation for 
longer than three months not only reduced TPOAb and TGAb, but also increased free triiodothyronine (FT3) and free 
thyroxine (FT4) in HT patients[6]. In contrast, treatments lasting three months only resulted in a reduction of TGAb[6]. 
These findings, therefore, demonstrate that vitamin D supplementation for longer than three months provided additional 
benefits for HT patients. Of note, the study by Feng et al[1] revealed that vitamin D supplementation for six months was 
more effective in improving FT3, FT4, TSH, TPOAb, and TGAb in T2DM patients with HT compared with a three-month 
regimen. With regard to treatment duration, therefore, we recommend that HT patients take vitamin D for 3-6 months or 
more.

DOSE AND DURATION OF SELENIUM
As with vitamin D, the optimal dosage and duration of selenium supplementation in the treatment for HT remain 
unclear. With regard to dosage, a recent meta-analysis of 35 studies revealed that a daily selenium supplementation of 
100 μg or more reduced TSH and TPOAb in HT patients[7]. Unfortunately, it did not compare the benefits of various 
selenium dosages. In fact, most previous clinical studies set the daily intake of selenium at 200 μg, regardless of the 
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selenium type, emphasizing that 200 μg/day of selenium improved the prognoses of HT patients[8,9]. Similarly, the 
study by Feng et al[1] demonstrated that a daily supplementation of 200 μg selenium, in addition to the standard anti-
diabetic drugs and vitamin D, effectively improved thyroid function and antibodies in T2DM patients with HT. However, 
a high dosage of selenium may be associated with potential adverse events. It has been reported that selenium dosages 
exceeding 400 μg/day can lead to acute toxic symptoms in the gastrointestinal and nervous systems[10], and supple-
mentation of 200 μg/day selenium may increase the risk of developing T2DM[11]. Therefore, we recommend that the 
daily selenium supplementation for HT patients be maintained between 100 and 200 μg.

With regard to the duration of selenium treatment, an early meta-analysis indicated that a three-month duration of 
selenium supplementation significantly reduced TPOAb and TGAb levels in patients with autoimmune thyroiditis, while 
supplementation for six or twelve months did not have a significant effect on TPOAb or TGAb[12]. Subsequently, another 
meta-analysis found that selenium supplementation led to reduced levels of TPOAb and TGAb after three months, while 
only TGAb was reduced after six months, and no reduction in thyroid antibodies was seen after twelve months[13]. In 
contrast, Feng et al[1] demonstrated that selenium supplementation for both three and six months reduced TPOAb and 
TGAb levels. We speculate that this difference may be attributable to the synergistic effect of supplemental selenium and 
vitamin D in HT patients, as the selenium supplementation by Feng et al[1] was based on concurrent vitamin D supple-
mentation. As it has been shown that selenium treatment for three or six months is beneficial, despite concerns about its 
long-term effects, we recommend that the duration of selenium supplementation should be set at 3-6 months. In 
summary, combined with research by Feng et al[1] and the current literature, we recommend a regimen of 4000 IU/day of 
vitamin D and 100-200 μg/day of selenium for over three months to six months for patients with HT, particularly for 
those with concurrent T2DM.

SYNERGISTIC EFFECT OF VITAMIN D AND SELENIUM
In addition to the optimal dosage and duration, the existence of synergy between vitamin D and selenium remains 
unclear, as does its mechanism. Evidence suggests that selenium enhances the effects of vitamin D in the treatment of HT. 
Krysiak et al[14] included 47 female patients with HT who had normal thyroid function and vitamin D deficiency. Of 
these, 23 had been treated with selenomethionine for 12 months prior to treatment, while the other 24 had not received 
selenium treatment. After six months of vitamin D treatment, the levels of TPOAb and TGAb in patients with HT 
significantly decreased, and these changes were more pronounced in patients who had received selenomethionine[14]. 
This indicates that selenium supplementation may enhance the therapeutic effects of vitamin D on HT. Although a 
nutritional study indicated that vitamin D promotes selenium absorption, it is unclear whether vitamin D enhances the 
efficacy of selenium in the treatment of HT[15]. In summary, there may be a synergistic effect between vitamin D and 
selenium; however, its strength and formation mechanisms require further exploration.

LIMITATIONS AND PROSPECTS
Although the study by Feng et al[1] provided clinical evidence for a supplementation regimen of vitamin D combined 
with selenium in the treatment of T2DM with HT, it did have some limitations. First, it was a retrospective case-control 
study with a lack of randomization and blinding of patients, leading to potential selection and implementation biases. 
Second, as there was no treatment group with selenium-only supplementation, it is unclear whether selenium and 
vitamin D play a synergistic role in the treatment of T2DM with HT. Third, it is unclear whether the long-term effects of 
vitamin D combined with selenium are observed in the treatment of T2DM with HT, as the study by Feng et al[1] only 
assessed these effects at three- and six-month timepoints. Considering these limitations, it is too early to conclude that a 
com-bination of vitamin D and selenium has a significant clinical effect in the treatment of T2DM with HT. In the future, 
multicenter, randomized controlled, double-blind clinical trials should be conducted to further evaluate the short- and 
long-term effects of vitamin D alone, selenium alone, and a combination of vitamin D and selenium in the treatment of 
T2DM with HT.

Finally, we wish to express our appreciation to Feng et al[1] for sharing their research and novel finding addressing the 
clinical effects of vitamin D and selenium in specific HT patients. In addition to increasing confidence in our practice, the 
aforementioned study provides new insights and evidence for clinicians to gain a deeper understanding of the 
combination of vitamin D and selenium, ultimately enriching our treatment of T2DM with HT.

CONCLUSION
In conclusion, this study highlights the potential benefits of vitamin D and selenium supplementation in improving 
thyroid function, reducing thyroid antibody levels, and optimizing blood glucose and lipid levels in patients with T2DM 
and HT. Based on current research, we recommend a daily regimen of 4000 IU of vitamin D and 100-200 μg of selenium 
for three to six months. Although our findings are promising, they require validation in larger, randomized controlled 
trials to confirm their efficacy and safety. Future research should focus on the potential synergistic effects of these 
supplements and elucidate their long-term effects in patients with concurrent T2DM and HT.
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