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With interest, we read the paper of Ilie et al. about the role of
vitamin D in the prevention and mortality of coronavirus dis-
ease-2019 (COVID-19) [1]. A potential association between
low mean vitamin D concentrations in various European
countries, and the prevalence and mortality of COVID-19
was observed. The authors focussed mainly on the effect of
vitamin D on ACE2 expression in the lungs to explain their
findings in patients with severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2). However, we think that also
the vitamin D binding protein (DBP), the major transport
protein of vitamin D (at a single binding cleft of the A
domain of the protein), may play an underestimated role in
the development of acute respiratory syndrome (ARDS) due
to SARS-CoV-2 infection.

DBP, formerly known as group-specific component (GC-
globulin), is a multifunctional plasma protein with a molecu-
lar weight of 52-59 kDa. Besides high-affinity vitamin D
binding (resulting in extremely low free concentrations of
all vitamin D metabolites), DBP can bind actin, CD44, and
annexin A2. This a,-globulin plays probably a more crucial
role during inflammation than initially thought, as it can
significantly enhance the chemotactic activity of neutrophil
chemoattractants [2].

During ARDS, a condition associated with extensive
tissue damage and cell death, actin (the major cytoskeletal
protein) is released into extracellular fluids, leading to lung
inflammation. An increased blood neutrophil adhesion and
migration, and a stimulated production of inflammatory fac-
tors by pulmonary monocytes are involved in this process
[3]. SARS-CoV-2 infection has also been associated with
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a coagulopathy, consistent with a disseminated intravascu-
lar coagulopathy (DIC). In the extracellular compartment,
monomeric globular actin (G-actin) polymerizes polymer-
ized filamentous actin (F-actin), together with coagulation
factor Va, which may cause vascular obstruction (DIC) and
multiple organ dysfunction syndrome. To counteract the pro-
coagulant effects of F-actin, the two members of the intra-
vascular actin scavenging system, gelsolin, and DBP, cleave
actin and inhibit repolymerization of G-actin [2]. However
as demonstrated in a murine model, a lack of free DBP and
increased concentrations and/or prolonged exposure to DBP-
actin complexes might induce endothelial cell injury and
death, particularly in the lung microvasculature [4].

DBP binds to actin on the neutrophil plasma membrane,
followed by elastase-mediated shedding of these complexes
(perhaps as microvesicles) into the extracellular fluids.
Until recently, DBP-actin complexes have been consid-
ered as benign by-products of cell injury. Recent evidence
from in vitro and in vivo studies showed that DBP bound
to G-actin, and not free DBP, functions as an indirect, but
essential chemotactic cofactor for complement activation
peptide C5a and perhaps many leukocyte chemoattractants
[5]. Using a mouse model, the complement system has been
identified as an important host mediator of SARS-CoV-
induced disease, which regulates the systemic proinflam-
matory response. Complement-deficient mice had a reduced
neutrophilia in their lungs and reduced systemic inflamma-
tion [6]. As 25(OH) vitamin D5 and 1,25(OH), vitamin D,
inhibit the chemotaxis by competing for the same binding
site on DBP [2], low vitamin D concentrations could be
associated with a worse outcome of COVID-19.
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