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Potential mechanisms for vitamin D protective effect for COVID-19
morbidity and mortality.
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Abstract
Ilie et al. have described a correlation between the mean levels of vitamin D with the number of cases of
COVID-19 and the mortality per million caused by this disease in several European countries. Other
studies have subsequently reported similar findings. The present short commentary aims to discuss the
potential mechanisms behind the potential vitamin D protective role for COVID-19.
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The Mechanism
In a previous paper, we described a correlation between mean
levels of vitamin D and the number of cases of COVID-19 and
the mortality per million caused by this disease in several
European countries [1]. Other studies have subsequently
reported similar findings. The present short commentary aims
to discuss the potential mechanisms behind the vitamin D
protective role for COVID-19.
The main role of vitamin D is in calcium and bone
homeostasis. Besides this well-known activity, 1,25dihydroxycholecalciferol, the active form of vitamin D, also
has a role in regulating the renin-angiotensin system which is
important in sepsis, during which it gets activated. 1,25dihydroxycholecalciferol suppresses endothelial cell-dependent
vasodilation and this can have a protective effect on the blood
pressure [2]. In the pathogeny of COVID-19, ACE2 has an
important role, as the receptor for the virus. To enter the cell,
SARS-CoV2 interacts and traps inside the infected cells
multiple ACE2 receptors which leads to a reduction in the
ACE2 levels. Vitamin D can increase the levels of ACE2, and
previous studies have shown that in the lung, ACE2 protects
against acute lung injury in several animal models of acute
respiratory distress syndrome [3]. Furthermore, the ACE2
receptors are also present in the arterial and venous endothelial
cells and arterial smooth muscle cells [4]. This can explain the
severe manifestations at the vascular level especially in some
children [5]. Another important supportive role for vitamin D
that can improve the outcome is an anticoagulant effect [2].
Coagulation was one of the important complications associated
with COVID-19 and the anticoagulant effect of vitamin D may
offer some protection. Although data concerning the
relationship between vitamin D and thrombosis are scarce,
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there is some evidence of low 25(OH)D levels associated with
venous thromboembolism. In COVID-19 pathogeny,
macrophage plays an important role in protection as well as
potential augmentation of the normal processes that may lead
to increased response and cytokine storm. Vitamin D can
modulate the role of macrophage as well as the cytokine
generation [2].
Another important role in improving the outcome of patients
with COVID-19 is by reducing the levels of prostaglandins by
repressing the expression of cyclooxygenase-2 and
upregulation the expression of 15-hydroxyprostaglandin
dehydrogenase, an enzyme important for prostaglandin
catabolism [6,7]. Unregulated inflammation can lead to a
cytokine storm. Through the NF-κB-mediated pathway, 1,25dihydroxycholecalciferol also inhibits the expression of IL-6
and IL-8, as well as regulated on activation, normal T cell
expressed, and secreted (RANTES) [8-12]. In cases of severe
compared with uncomplicated SARS-CoV infected patients,
higher levels of serum proinflammatory cytokines (IFN-γ,
IL-1, IL-6, IL-12, and TGFβ) and chemokines (CCL2,
CXCL10, CXCL9, and IL-8) were detected, including IL-6 and
IL-8 [13].
The role of vitamin D in reducing inflammation was described
in studies where Toll Like Receptors ’ expression
downregulation and a corresponding decrease of proinflammatory cytokine production was observed after vitamin
D supplementation. The same changes were described ex vivo,
after the exposition of peripheral blood mononuclear cells to
vitamin D. These findings have potentially significant
implications for the treatment of a variety of conditions, where
achieving optimal vitamin D levels may help reduce
inflammation [14,15].
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Another interesting observation is that of prolonged QTc
duration and QTc dispersion in patients with type 2 diabetes,
especially those with 25-OHD deficiency [16]. As we know
patients affected by COVID-19 are at an increased risk of
developing prolonged QTc interval especially if treated with
Hydroxychloroquine and or Azithromycin [17].

Conclusion
Starting from known effects of vitamin D in the body, we have
described pathways that we consider relevant for the protective
effects of vitamin D in patients with COVID-19.
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