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The SARS-CoV-2 virus, the cause of COVID-19, has 
caused more than 514 million cases and more than 6.2 
million deaths worldwide as of May 2, 2022 [1]. 

The COVID-19 pandemic (coronavirus disease 2019) 
is having a colossal human, social, and economic cost that 
is encouraging individuals, physicians, policymakers, and 
authorities to reevaluate the benefit/cost ratio of various 
resources that could help us to better and better cope with 
any pandemic crises and limit the risk of their recurrence 
in the future. In this context, one cannot ignore the now 
well-established evidence indicating that the COVID-19 
pandemic coexists with vitamin D deficiency [2-4], or earlier 
meta-analyses such as this one [5], where analyzing 25 
randomized controlled trials, subgroup analyses revealed a 
significant benefit in those who had received daily, hence 
frequent, doses of vitamin D, with even greater benefit 
in those who were deficient, of protection from acute 
respiratory infections. 

Historical evidence linking vitamin D to innate 
immunity comes from reports in the mid-1800s and early 
1900s, before the antibiotic era, that vitamin D3-rich 
cod liver oil and exposure to sunlight were used to treat 
tuberculosis [8]. Later studies identified the explanation for 
the therapeutic effects of cod liver oil and sunlight.

 In the presence of infection, activated macrophages 
and monocytes, induced by toll-like receptor signaling and 

exposure to inflammatory cytokines such as interferon-
gamma (IFN-Ƴ), strongly express CYP27B1, which converts 
25(OH)D to 1,25(OH)2D [9]. 

Experimental studies have shown that 
1,25-dihydroxyvitamin D, the active form of vitamin D, 
exerts immunological activities on multiple components 
of the innate and adaptive immune systems, as well as on 
endothelial membrane stability. An association between 
low serum 25-hydroxyvitamin D levels has been observed, 
and it is recalled that vitamin D deficiency is very common 
worldwide, [3] and linked to an increased risk of developing 
several immune-related diseases and disorders, including 
psoriasis, type 1 diabetes, multiple sclerosis, rheumatoid 
arthritis, tuberculosis, sepsis, [10,11] respiratory infections, 
and Covid-19 [12,13].

Particularly in Covid-19 there is significant overall 
damage exerted by immune-mediated responses under 
the overexpression of proinflammatory cytokines and 
interleukins, such as IL-6, which may be facilitated by 
a reduced level of vitamin D or by the aging process. In 
fact, vitamin D is an immunomodulatory hormone with 
established efficacy against various upper respiratory 
tract infections. Vitamin D can block hyper-inflammatory 
responses and accelerate the healing process of affected areas, 
primarily in lung tissue. Thus, there are multiple ecological 
and mechanistic reasons to promote the exploration of 
vitamin D action in COVID-19 patients. Vitamin D also plays 
an immune regulatory role through suppression of adaptive 
immune responses in respiratory epithelial cells during viral 
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infections. This is primarily manifested by dampening T-cell 
proliferation and the subsequent switch from T helper type 
1 (Th1) to T helper type 2 (Th2) cells [14]. It can be argued 
that reduced Th1 proliferation results in lower levels of pro-
inflammatory cytokines and decreased acquired immune 
responses, and these can be counterproductive in mounting 
a successful immune response against a virus. 

Vitamin D also influences T-cell maturation and 
may divert the development of the mass of inflammatory 
type 17 (Th17) helper T cells toward populations of anti-
inflammatory regulatory T cells (T-reg cells). In this way, 
vitamin D may reduce the levels of pro-inflammatory 
cytokines including IL-1, IL-6, IL-12, TNF alpha and IL-17 
while increasing the anti-inflammatory IL-10 [15]. 

Reduced expression of pro-inflammatory cytokines 
limits the differentiation and activation of various 
immune cell types and may prevent immune-mediated 
injury. In addition, vitamin D directly inhibits the nuclear 
factor kappa-light-chain-enhancer of activated B cells 
(NFκB) pathway, thereby reducing the expression of pro-
inflammatory cytokines. Thus, through its opposing actions 
on cytokine regulation and T-cell differentiation, vitamin 
D plays a complex dual role in immunopathology . Some 
authors have also postulated that vitamin D may down-
regulate ACE-2 receptors and thus may have protective 
effects in Covid-19 [16].

Interestingly, recent evidence suggests that some 
individuals may benefit from vitamin D more or less than 
others, as a high interindividual difference in broad gene 
expression has been observed in human peripheral blood 
mononuclear cells in response to vitamin D supplementation. 
Although it is still debatable what the optimal serum 
25-hydroxyvitamin D level is, it is advisable to increase 
vitamin D intake and have reasonable sunlight exposure 
to maintain serum 25-hydroxyvitamin D preferably at 40-
60 ng/mL (100-150 nmol/L) to achieve the optimal overall 
benefits of vitamin D, because with the exception of some 
rare situations of vitamin D hypersensitivity (e.g., mutation 
in the CYP24A1 gene or sarcoidosis), daily supplementation 
with moderate doses of vitamin D3 is safe [17].

In conclusion, therefore, given the available evidence 
in the form mainly of randomized controlled trials, given 
that vitamin D deficiency is very common worldwide, and 
is an easily modifiable risk factor, given the low cost of this 
vitamin and the absence of side effects, and the protection 
shown in subjects most exposed to the risk of infection, it 
seems sensible to invite the population, especially during the 
winter months and always under strict medical supervision, 
to the supplementation of this important vitamin, because 
all in all even a small decrease in acute respiratory infections 
and Covid-19 infections, would justify this public health 

intervention.
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