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INTRODUCTION states and cities, with no apparent connection with climate,
temperature and temperature. The states in the northern region
have been affected like the states in the northeast region. And,
in most of the countries observed, there was an important
involvement in young people, although the prevalence is in the
elderly (MS, 2020). Among the factors that can explain the
high rates of cases and deaths by Covid 19 in the world, the
immune defense mechanisms of individuals and populations
exposed to coronavirus-2 stand out. In this association, there is
evidence of the importance of vitamin D concentrations in
immune protection against acute respiratory infections. In
order to identify ideal blood levels of vitamin D for respiratory
immune protection, as well as adequate and safe
supplementation values for the prevention of covid-19, a brief
review of the recent literature was carried out using the terms:
vitamin D and Covid, vitamin D and viral infections,
supplementation and vitamin D.

The pandemic caused by the type 2 coronavirus that started in
late 2019 in Wuhan, China, has affected the world with
devastating consequences for the health systems and the
economy of different countries affected. The high
transmissibility of the virus contributes to the high rates of
cases and deaths by Covid-19. This disease presents with
different clinical forms ranging from cases with few symptoms
to others of high severity with severe acute respiratory
syndrome (SARS) responsible for most deaths (Hu et al,
2020). In the world, until July 10, 2020, 12,615,749 cases and
562,017 deaths were recorded by covid-19, attributing a
variable mortality rate by continent, countries and regions
(www.worldometers.info/coronavirus/). In Brazil, 1,804,338
cases and 70,524 deaths (332 deaths / 1 million inhabitants)
were recorded up to these data, with different distribution by



Vitamin D and immunity: In the lung, the respiratory
epithelium is the first line of defense against the penetration of
inhaled pathogens. The rapid and non-specific recognition of
pathogens is developed by innate immunity. Vitamin D
increases innate cellular immunity through the induction of
antimicrobial peptides, including catelecidin LL-37 and
defensin Beta-2, increasing phagocytosis and the death of
these pathogens. The adaptive immune response is related to
acquired immunity and involves the ability of T lymphocytes
and B lymphocytes to produce cytokines and immunoglobulins
respectively (Hansdottir et al, 2008). Vitamin D is essential for
the innate and adaptive immunity system. Most immune cells
including B lymphocytes, T lymphocytes, monocytes,
macrophages and dendritic cells express vitamin D (VDR)
receptors (Sassi, Tamone and D’Amélio, 2018). In addition,
these cells show an active metabolism converting the inactive
form (250Hvit D3) to the active form (1.25 (OH) 2D3)
(Hansdottir et al, 2008). In Covid -19, when the virus goes
beyond the first defense barriers of the respiratory system, pro-
inflammatory cytokines, including interleukin (IL) -1 and IL-
6, are released promoting inflammatory reaction in the lungs
and systemic manifestations such as fever (Contri et a/, 2020).
The complications resulting from these viral infections are
often due to the hyperinduction of the production of these pro-
inflammatory cytokines also known as cytokine storm (Li and
Yang, 2016). Associated with the inflammatory reaction, there
may also be activation of coagulation reactions with the
formation of microthrombi in the pulmonary circulation, which
can progress to severe respiratory distress syndrome (SARS),
which is responsible for most deaths by Covid-19 (Xiang-Hua,
Y. et al. (2010). The access of the virus to the respiratory tract
epithelial cell is associated with its S protein that activates and
alters the angiotensin-converting enzyme 2 (ACE-2). The
regulatory function of ACE-2 in the production of angiotensin
is impaired by altering the renin-angiotensin-aldosterone
system. This mechanism also appears to be involved in the
pathogenesis of respiratory and cardiovascular complications
in Covid-19 (Wevers and Van der Hoek, 2010).

Epidemiological and clinical studies of Covid and vitamin
D association: There is epidemiological, clinical and
experimental evidence of the role of vitamin D in preventing,
treating and reducing mortality from acute viral infectious
diseases, such as influenza and Covid (Sabetta et.al, 2010;
Grant et al, 2020; Daneshkhah et al, 2020). This role appears
to be related to vitamin D-dependent innate immunity. Low
levels of vitamin D are associated with worsening Covid-19
outcome (Speeckaert M.M. and Delanghe J.R; 2020). The
importance of vitamin D has been assessed in the current
SARs-CoV 2 epidemic in different studies in Europe
(Germany, Switzerland, France, the United Kingdom, Italy and
Spain) and in Asia (China, Iran, South Korea) using average
concentrations 25-hydroxyvitamin D. Italy, Spain and France
presented the lowest concentrations in relation to the limit
established for severe deficiency. Italy registered an average of
19.9ng / ml and Spain with 22.5ng / ml. These two countries
also had the highest mortality rates from Covid-19
(Daneshkhah er al, 2020). Another study involving patients
with Covid-19 showed that lethality rates were associated with
age and with serum concentrations of 25 (OH) vit D reduced
as age increased (Hui-Jin Hu et al, 2016; Novel, 2020). Chen
et al (2007) had already observed that age, skin color and diet
are factors that influence the cutaneous synthesis of vitamin D.
The effects of age, in addition to gender and seasonal variation
on serum 25-OH- vitamin D have been demonstrated by Hui-

Jin Hu et al, (2016). Several systematic review studies have
shown the positive impact of vitamin D supplementation on
human health, especially on bone health and the prevention of
respiratory infectious diseases (Vengeles&Ekwaru, 2014;
Autier et al, 2017; Kimball, Mirhosseini&Holick, 2017 ; Zhou
et al, 2019; Martineau et al, 2020). A meta-analysis study
involving randomized, double-blind, placebo-controlled trials
with vitamin D3 and D2 supplementation, demonstrated safety
and protection against acute respiratory tract infections. For
this meta-analysis, 25 articles were evaluated involving 10,933
patients with acute respiratory infections (Martineau et al,
2017). Zhou et al (2019) evaluated the effects of vitamin D
supplementation on non-skeletal disorders through -eight
systematic review articles with meta-analysis involving adult
patients and children and found that patients with community-
acquired pneumonia (CAP) had concentrations of 25 -OH-vit
D below 20ng / ml. Beside that, Vengeles&Ekware, 2014
admit that miscalculations in the recommended dose (RAD)
for vitamin D supplementation can have serious clinical
implications for public health in the prevention and treatment
of bone and other vitamin D-dependent diseases.

The current recommended dose of 600 IU / day does not meet
organic needs, especially in the elderly and in individuals
where skin synthesis by sunlight is not viable. It also admits
that the current reference doses do not meet the organic needs,
especially for the elderly and individuals whose vitamin D
synthesis is impaired and a review of the reference dose is
recommended. Effects of vitamin D supplementation on non-
skeletal disorders were analyzed through systematic review
with meta-analysis and randomized screenings involving
adults and children. The main finding of this review was that
vitamin D supplementation should help to prevent infections of
the upper respiratory tract and exacerbation of asthma (Autier
et al, 2017). Kimball, Mirhosseini&Holick, (2017)
characterized the effect of vitamin D supplementation at
maximum doses of 15,000 IU / day in a program based on
vitamin D status, calcium homeostasis, as well as on renal,
liver and immune function. This study involved 3,882
individuals who were supplemented with doses ranging from
1,000-15,000 IU / day to achieve blood levels of 25-OH-
vitamin D, at least 100nmol / L. The maximum concentration
of 300nmol / L was achieved without changes in calcium
homeostasis or signs of toxicity (hypercalcemia,
hypercalciuria). To achieve doses greater than 100nmol / L in
25-OH-vitamin D serum, an intake of 6,000 IU / day is
required for individuals with normal BMI, 7,000 IU for
overweight individuals and 8,000 TU for obese individuals.
Other authors also recommend supplementation of 20-50 pg /
day (800-2,000 IU / day) of vitamin D to increase resistance to
Covid-19 and this recommendation can be readily extended to
the general adult population (Mc Cartney and Byrne, 2020).

In Brazil, despite the favorable latitude situation, there is
evidence of vitamin D3 deficiency. Palmeira et al (2016)
showed a high prevalence of low concentrations of 25-hydroxy
vitamin D in the serum of residents in a tropical region in the
Brazilian Amazon, with a total of 226 patients seen at a
referral hospital for cardiovascular diseases in the region.
Hypovitaminosis D, in particular, vitamin D levels <30 nmol /
L was associated with high rates of atherosclerotic block and
predominance of multifactorial involvement. Another study
involving the elderly, the authors observed a high prevalence
of vitamin D deficiency and insufficiency in a geriatric
population, which was more pronounced in the



institutionalized group, but also evident among community
residents (Saraiva et al, 2007). Recently, the Brazilian Society
of Endocrinology and Metabolism and the Brazilian Society of
Clinical Pathology, in review of parameters, established, in
2017, the concentration of >30ng / mL of 25-OH-vitamin D as
desirable for the population at risk of hypovitaminosis D, and
defined reference values for 25-OH-vitamin D stratified
according to age and individual characteristics: deficiency:
<20ng / mL; levels suitable for the general population <65
years: 20-60ng / ml; ideal level: 30-60ng / mL; risk of
intoxication:> 100ng / mL.

Conclusions and recommendations

The role of the innate immune system in the evolution of
Covid -19 is notorious and the epidemiological, clinical and
experimental evidence indicates the importance of vitamin D
in strengthening this immunity. Therefore, in the current
context of this evolving pandemic with high rates of cases and
deaths and the prospect of progression, it would be pertinent to
apply preventive measures aimed at the organic defenses of
each individual with their particularities regarding age and
lifestyle and comorbidities. Only public health sanitary
practices (hand washing, wearing masks, reducing social
contact) are not enough to contain the pandemic's progress.
Control through vaccines is a medium and long-term
expectation that the world looks forward to, but in the
meantime, the use of other preventive measures based on
scientific evidence to minimize the damage resulting from this
pandemic can be a benign measure. The role of vitamin D in
reducing the risk of acute respiratory infections is well known
from epidemiological studies and clinical trials of
supplementation. And, while new therapies and vaccines are
not yet available, added to the need to maintain social
isolation, with the impossibility for many of sun exposure,
supplementation of vitamin D3 (cholecalciferol) can be an
urgent, affordable and low-cost control measure. of the
pandemic, especially to reduce lethality. The adoption of this
practice in public health, safely, under medical control aiming
to reach ideal levels based on evidence, a supplementation of
20-50png / day are sufficient and safe. This measure can have a
positive impact, mainly, in the reduction of severe forms and
in the mortality associated with Covid-19.
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