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Abstract

Introduction

Vitamin D is one of the most important vitamins in affecting the human body. It turns out that

its influence is not limited to its health-promoting effect on the skeletal system, but may also

play an important role in the immune system. In our study, we focused precisely on this

aspect of vitamin D's action.

Review method

We used materials from PubMed for this purpose. We focused on articles and research papers

published between 2019 and 2024. We reviewed the publications in terms of vitamin D

supplementation and its effects on immunity, disease processes, patient recovery, COVID-19

patients, and some autoimmune diseases.

Results

Some studies show that vitamin D supplementation significantly improves immune function.

It also improves prognosis and reduces mortality in COVID-19. The number of complications

and severity of the course also decreases. Vitamin D supplementation also has a positive

effect on the course of autoimmune diseases, allowing a reduction in the incidence and

improving the outcome of some of them. Unfortunately, not all studies prove such beneficial

effects of vitamin D. What is important, however, is that vitamin D may have a beneficial

effect on the course of diseases, and the low cost of its use and high availability may prove to

be the key to medical development.

Conclusions

Based on the accumulated studies, it can be concluded that vitamin D contributes to the

improvement of immune system function. Some studies prove the beneficial effect of vitamin

D supplementation on the course of some autoimmune diseases. The potential benefits of

vitamin D supplementation, as well as its low cost, should be a key argument for further

research and knowledge on this topic.
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Introduction

Vitamin D is one of the most important vitamins affecting the human body. It is found in

numerous foods, such as fatty fish and egg yolks. Unfortunately, we are not always able to get

enough vitamin D from food, so it needs to be supplemented [1]. Its role has been studied for

years, and scientists have yet to discover its true potential. Widely available research points to

a growing array of benefits of vitamin D supplementation. It turns out that the benefits of

vitamin D supplementation go far beyond supporting the skeletal system. It can affect

immune system function, fight certain diseases, including COVID-19, and even help prevent

autoimmune diseases. In our article, we focused on the impact of vitamin D the immune

system and the validity of supplementation.

Search strategy

We used materials from PubMed to write our paper. In our work, we focused on articles and

research papers published between 2019 and 2024. We reviewed the publications in terms of

vitamin D supplementation and its impact on immunity, disease processes, and patient

recovery. We also took a look at the impact of vitamin D supplementation on patients

suffering from COVID-19, as well as some autoimmune diseases.

Effect of vitamin D on the immune system

According to an article on the effects of vitamin D on the immune system, there has been a

significant increase in evidence of a correlation between vitamin D and immune function. The

link to vitamin D is the production of cytokines, antimicrobial proteins and pattern

recognition receptors. A growing number of studies also indicate a beneficial effect of vitamin

D supplementation in bacterial infections. In addition, vitamin D supplementation is also

proving beneficial in viral infections, including COVID-19 [2].
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A study conducted in 2020 focused on the immunological effects of vitamin D on human

health. It showed that vitamin D can modulate immune function in a non-genoviral manner by

stabilizing the endothelium thereby reducing inflammation [3] . This implies that vitamin D

supplementation may play an important role in immune processes. The authors suggest, based

on their research, that to achieve optimal health benefits, it is best to maintain serum vitamin

D levels between 40-60 ng/ml (100-150 nmol/L) [4].

Another study examined the effect of vitamin D supplementation on clinical outcomes in

older adults. Vitamin D supplementation was compared with Omega 3 fatty acid

supplementation and an exercise program. For this purpose, a group of more than 2,000

participants aged 70 years or older was collected. They were divided into different groups

comparing different combinations of supplementation and exercise. The study found no

significant differences between any particular type of supplementation or exercise on

improvements in systolic or diastolic blood pressure, non-vertebral fractures, physical

performance, infection rates or cognitive function [5].

Another article focused on the conclusions of randomized trials on the health effects of

vitamin D supplementation. There was a lot of data showing that vitamin D supplementation

may benefit prediabetic subjects or have a small effect on cancer mortality. Additional studies

are needed to confirm these data. However, there is a strong possibility that supplementation

will benefit infectious diseases, multiple sclerosis and autoimmune diseases [6].

A 2022 article examined the effects of vitamin D on the regulation of immune function. It

shows that vitamin D, through its active metabolite 1,25(OH)2D, can regulate adaptive

immunity. This occurs by limiting the maturation of DCs (dendritic cells), limiting the ability

to present antigen to T cells and shifting the T cell profile to Th2 subsets in Treg, which

inhibit pro-inflammatory processes [7].

In 2020, the effect of a multivitamin and mineral supplement on immune function in healthy

older adults was studied. MVM-containing supplements, which included Vitamin C, Vitamin

D and zinc, were used. A group of participants ranging in age from 55 to 75 were collected

and divided into different groups. The study lasted 12 weeks, and during this time the patients

were examined several times and their parameters were evaluated. At the end of the
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experiment, tests showed significantly higher levels of zinc and vitamin C in the participants.

Vitamin D levels were not determined, but a marked decrease in the reported length and

severity of illnesses in the MVM supplement group compared to the placebo group was noted.

This may suggest a real effect of a multivitamin supplement containing vitamin D on boosting

immunity and improving immune function in the elderly [8].

Another study looked at the role of vitamin D supplementation in patients infected with

tuberculosis and HIV (co-infection). Based on the data collected, the researchers showed that

vitamin D supplementation inhibits the growth and replication of Mtb (Mycobacterium

tuberculosis) and HIV through cathelicidin production. Vitamin D deficiency may be

associated with an increased risk of active tuberculosis and progression and susceptibility to

HIV infection. The study conducted and the conclusions drawn may be a prelude to future

research on the effects of vitamin D supplementation in other infectious diseases [9].

Effects on children and lactation

Studies focusing on the effect of vitamin D on immunity in children and infants have also

been conducted. Various data and analyses have been collected for this purpose, from which

some conclusions have been drawn. It turns out that vitamin D supplementation can reduce

infection rates among children. There is also evidence that vitamin D supplementation may be

beneficial in preventing autoimmune disorders and even asthma or other allergic diseases. For

definitive confirmation of these conclusions, however, the research conducted needs to be

deepened [10].

A 2022 study examined whether vitamin D supplementation and exclusive breastfeeding

could have an impact on preventing infections among children. To this end, the researchers

collected materials on the issue and conducted an analysis. They show that there is an

association between vitamin D levels and the severity or incidence of various infectious

diseases in children. Long-term vitamin D deficiency can not only negatively affect bone

health, but also increase the risk of developing severe infectious diseases such as COVID-19

and MIS-C (multisystem inflammatory syndrome in children). Studies show that

supplementation at a constant level appropriate for age, rather than intermittent or high doses

of vitamin D, has the best effect. However, no clear evidence has been found for a positive

correlation between exclusive breastfeeding and vitamin D supplementation in the context of
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preventing infections in children. This is a topic worthy of future attention and deeper

research [11].

Vitamin D vs. COVID-19

Researchers tested vitamin D supplementation for the 2019 pandemic caused by the SARS-

CoV-2 virus, and found that ACE2 plays an important role in the development of infection

symptoms. This is the receptor through which the virus attaches to the cell. An active form of

vitamin D can induce the expression of this receptor and control the mechanisms of the

immune system. Vitamin D can also reduce replication of some respiratory viruses. This

suggests that vitamin D may have a major effect in preventing COVID-19 complications. This

has not been conclusively confirmed so far, so more research needs to be done on this topic

[12].

In 2021-2022, the researchers conducted a randomized controlled trial to determine the

relationship between vitamin D supplementation and clinical outcomes of COVID-019

patients. COVID-19 patients were screened and qualified, and their vitamin D levels were

examined. Patients with low vitamin D levels were qualified for further study. Patients were

randomly divided into two groups: intervention and placebo. The intervention group received

vitamin D supplementation at a dose of 10,000 IU orally or through a gastric tube for at least

14 days. Vitamin D levels were measured on days 7 and 14. The number of days on

respiratory support was not reduced. There were also no differences in the length of ICU stay

or hospital stay. The results also showed no differences in 14-, 28- or 60-day survival rates

between the groups.

The overall result of the study suggests no significant difference between the groups, which

may lead to the conclusion that vitamin D supplementation does not improve clinical

outcomes in patients with severe COVID-19. Perhaps the benefit would be greater in patients

with less severe COVID-19. A study would need to be conducted on a larger study group for

this purpose [13].

Researchers examined the role of certain vitamins and micronutrients, including vitamin D, in

the fight against COVID-19. To this end, they collected 39 articles showing that vitamin D

helps reduce the incidence and severity of viral infections. The effect of vitamin D on SARS-

CoV-2 infection has not been conclusively demonstrated, but it has been suggested that it
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could potentially reduce levels of pro-inflammatory cytokines, helping to reduce mortality

among patients. The accumulated research provides a positive outlook for the future [14].

Another article gathered evidence on the effect of vitamin D supplementation on COVID-19

patients, showing that vitamin D can have a positive impact on patients' clinical outcomes by

enhancing the innate antiviral immune response and facilitating the induction of antimicrobial

peptides/autophagy. In addition to this, the study found that people who had previously

supplemented with vitamin D were less likely to become severely ill during infections. Some

researchers also suggest that vitamin D supplementation may help with “Long COVID,” but

this needs to be confirmed in further studies [15].

Another study focused on the overall benefits of vitamin D supplementation. A 2022 article

compiled and summarized the clinical studies on which the analysis was based. They show

that vitamin D supplementation is associated with reduced ICU admissions, reduced need for

mechanical ventilation and decreased mortality among patients hospitalized for COVID-19.

There is no conclusive evidence to claim that vitamin D supplementation reduces the

incidence of COVID-19 [16].

According to a systematic review of the effects of vitamin D supplementation in patients with

COVID-19, significant differences in some of the parameters analyzed and improvements in

clinical status were observed. The review leads us to believe that vitamin D supplementation

on a continuous basis may be of clinical benefit to patients with COVID-19. However, the

study group needs to be expanded and the current research needs to be deepened [17].

Another article shows that retrospective studies have shown an association between vitamin D

and the cases and outcomes of patients with COVID-19. However, insufficient evidence has

been collected for a correlation between vitamin D levels and mortality in COVID-19. It

appears that vitamin D may affect the lungs, kidneys and also the heart by reducing

inflammation and fibrosis in these organs [18].

Another article shows that vitamin D significantly affects immune responses and immune

responses, but there is no clear evidence of its beneficial effects in COVID-19 infection.
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Moreover, the researchers suggest that hypovitaminosis D should not affect the development

of severe COVID-19 [19].

A study on the relationship between vitamin D supplementation and COVID-19 infection and

mortality was published in 2022, with a retrospective cohort study comparing the outcomes of

patients supplementing with vitamin D during the per-pandemic period. The results of the

study support the claim that vitamin D3 and D2 supplementation reduced the risk of COVID-

19 infection, as well as infections ending in patient death. In addition, patients with initially

lower serum vitamin D levels benefited more from the inclusion of supplementation than

patients with high serum levels. Since the majority of the population is serum vitamin D

deficient, the inclusion of supplementation may prove to be the key to reducing the spread of

many infections, not just COVID 19, at low cost [20].

Another article dealt exclusively with the prophylactic role of vitamin D supplementation on

COVID-19 infections, focusing on individuals not previously affected by COVID-19

infection. The results suggest that the use of vitamin D, especially in deficient individuals,

may prevent COVID-19 infections and related complications [21].

Another source focused on examining the impact of vitamin D supplementation in the post-

pandemic era. The researchers suggest that vitamin D deficiencies increase the risk of acute

respiratory distress syndrome, lung damage, as well as cardiovascular events, diabetes which

can lead to many of the clinical complications of COVID-19. The implication here leads us to

believe that maintaining adequate levels of vitamin D in the blood may contribute to a milder

outbreak without additional complications [22].

2023 examined the effect of vitamin D supplementation on length of hospitalization, need for

ICU admission and mortality in COVID-19. The study suggests that high-dose vitamin D

supplementation can significantly shorten hospital stays, as well as the need for ICU

admission. However, it should be remembered that this research is only a prelude to further

studies that need to be conducted to delve deeper into the topic [23].

Vitamin D in other cases
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One study set out to evaluate the effects of supplementation with vitamin D and marine

omega 3 fatty acids on autoimmune diseases. For this purpose, a group of more than 25,000

participants was collected on which a randomized trial was conducted. The study included

men and women over the age of 50. They were divided into two groups: placebo and vitamin

D supplementation. The results show that five years of vitamin D supplementation reduces the

incidence of autoimmune diseases by up to 22%. The greatest effects are seen after about two

years. In the future, it would be worthwhile to deepen this topic, especially with a younger

research group [24].

Another study examined the effect of vitamin D on autoimmune thyroiditis (Hashimoto's

disease). Based on the collected studies, it was concluded that vitamin D has a role in the

immune system, which may contribute to the inhibition of the immunopathological process in

Hashimoto's disease. The exact mechanisms are still unknown. Some researchers claim that in

the future, vitamin D may play an auxiliary role in the treatment of autoimmune thyroid

diseases. Confirmation of the accumulated information requires deeper research and expanded

study groups [25].

The 2023 review looked at the effect of vitamin D on cancer. It looked at the literature on

breast cancer, ovarian cancer, glioma, multiple myeloma, prostate cancer, squamous cell

carcinoma of the head and neck, bladder cancer, bone cancer, colorectal cancer, and

melanoma. Most results have shown an association between vitamin D supplementation and

cancer inhibition. The properties of vitamin D may have long-term effects on human life,

disease incidence, as well as aging and the development of injuries. However, more research

needs to be done to understand the exact mechanisms involved in these cases [26].

Vitamin D has also been considered from another angle, namely as an anti-aging supplement.

Researchers have concluded that low levels of vitamin D strongly affect the aging process.

This suggests that the fight against this phenomenon should begin with supplementation and

restoring vitamin D concentrations to appropriate levels. Food alone is not enough to meet the

need for vitamin D, so it should be supplemented separately. Keep in mind that the cited

review is only a prelude to further research opportunities [27].
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Another article examined whether vitamin D can affect rheumatic diseases. Scientists report

that vitamin D plays a key role in maintaining a healthy skeleton, and also has important

functions in the immune system, as mentioned earlier. Some studies claim that vitamin D

supplementation may benefit diseases like RA and SLE. Interestingly, genetic studies

conducted suggest that some people may benefit more from vitamin D supplementation than

others. However, it is worth remembering that it is not only vitamin D supplementation that is

important, but also adequate sun exposure. This is especially important for patients with

rheumatic diseases with corticosteroid therapy. This is to avoid osteomalacia, secondary

osteoporosis and fractures [28].

Conclusions

In our work, we have collected articles, based on which it can be concluded that vitamin D

significantly contributes to the improvement of immune function. It is important to remember

that only adequate serum vitamin D levels can improve patient outcomes, so vitamin D should

be monitored and supplemented if necessary. Some studies report on the benefits of vitamin D

supplementation by mothers during lactation. It turns out that in breastfed children, vitamin D

deficiency can lead to a more severe course of infectious diseases, as well as increase the risk

of certain autoimmune diseases.

A number of publications examining the relationship between serum vitamin D levels and the

incidence and illness of COVID-19 suggest that vitamin D influences the course of the

disease. Maintaining adequate vitamin D levels appears to increase resistance to COVID-19,

prevent severe courses, allow shorter hospitalizations, reduce the need to transfer patients to

the ICU, and, most importantly, reduce patient mortality. However, the results of the studies

are not conclusive on this issue. Some of them do not prove the benefits presented in other

publications. Nonetheless, it is worth continuing to explore the topic and expand our

knowledge, as the benefits of the results can contribute significantly to the development of

current medicine. The universality, easy access and low cost of vitamin D supplementation

may prove to be the key to improving the health of many patients on a large scale.

In addition, some sources report that vitamin D may be helpful in the fight against some

autoimmune diseases, such as Hashimoto's disease, for example. Moreover, vitamin D may

also have a beneficial effect on diseases like RA and SLE.
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However, it is important to remember that the results presented here are only signposts for

further research. Research groups need to be broadened, existing studies need to be deepened

and definitive conclusions need to be drawn. The best is yet to come.
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