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To the editor,

With interest, we read the paper of Mazziotti et al. [1], 
which showed that vitamin D deficiency, when associated 
with secondary hyperparathyroidism, may negatively impact 
the clinical outcome of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2)-related pneumonia. As vita-
min D binding protein (DBP) binds the majority (85–90%) 
of vitamin D metabolites, we would like to highlight the 
potential influence of this major plasma carrier protein and 
its polymorphism on the reported results.

DBP is a highly polymorphic serum protein, determined 
by two common SNPs (rs7041 and rs4588) and three DBP 
isotypes (DBP1F, DBP1S, and DBP2). We have demon-
strated an association between the DBP 1 allele frequency 
and a lower prevalence and mortality due to a SARS-CoV-2 
infection [2]. The plasma concentrations of vitamin D 
metabolites and DBP are highest in DBP1-1 subjects, inter-
mediate in DBP1-2, and lowest in DBP2-2. In healthy adults, 
the relationship between PTH and 25(OH)-vitamin D is little 
affected by DBP until the extremes of serum DBP concen-
trations and vitamin D intake are reached. Although there 
is no direct evidence of a link between vitamin D concen-
trations and coronavirus disease-19 (COVID-19) incidence 
or outcomes, the immunomodulatory role of vitamin D in 

respiratory infections could deliver some indirect arguments 
why DBP1-carriers have a better prognosis. However as only 
1–2% of its sterol binding sites are utilized, multiple other 
metabolic roles of DBP could play a role in the course of 
COVID-19 such as actin scavenging, and modulation of 
inflammatory processes and innate immunity.

Critical hypoxemia fulfilling the criteria of acute respira-
tory distress syndrome (ARDS) is observed in approximately 
20% of symptomatic patients with COVID-19. ARDS, mul-
tiple organ dysfunction syndrome, and septic shock are 
characterized by actin release which is involved in micro-
vascular impairment. A catastrophic, complement-mediated 
thrombotic microvascular injury occurs in severe COVID-19 
infection, with sustained activation of the actin pathway and 
lectin pathway cascades. In comparison to healthy volun-
teers, the administration of plasma from COVID-19 patients 
resulted in a disruption of the human pulmonary microvas-
cular endothelial cell monolayer with loss of junctional 
VE-cadherin and cortical actin, the formation of actin stress 
fibers, and inter-endothelial gap formation [3]. The rapid 
transformation of actin monomers into polymeric structures 
could result in clogging in the microcirculation, which can 
be countered by the actin scavenger system, consisting of 
DBP and gelsolin. DBP binds with very high affinity to actin 
in a one-to-one complex and the DBP-actin complexes are 
more rapidly cleared from the circulation than DBP alone. 
The value of low serum DBP concentration as a marker for 
disease severity has previously been demonstrasted and has 
prognostic significance in patients with severe illness.

Besides its role as an actin scavenger, DBP is the precur-
sor of the immunomodulatory protein, DBP-macrophage 
activating factor (DBP-MAF). In the first phase, DBP-MAF 
can activate macrophages at sites of infection/inflamma-
tion and in a second phase, it can induce their apoptosis 
by upregulating caspase activity via the p38 and JNK1/2 
pathways. DBP-MAF promotes also the production of nitric 
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oxide, which has therapeutic potential to mitigate COVID-
19 severity.

In conclusion, the multifunctional character of DBP and 
its polymorphism could play an important role in the patho-
genesis of COVID-19.
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