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Dear Editor,
Currently, the world is grappling with the coronavirus

2019 (COVID-19) pandemic (also known as severe acute res-
piratory syndrome coronavirus 2), and various trials are
performing to find a vaccine to combat and/or prevent
its further spread. However, there is still a great deal of
ground that needs to be covered, and for that reason, any
promising advancement in the management of COVID-19
should be further investigated.

Known to be involved in calcium homeostasis and
bone growth, vitamin D is also responsible for regulating
the innate and adaptive immune system (1, 2). The ac-
tive form of Vitamin D (i.e., 1,25-dihyroxy vitamin D) stim-
ulates the activity of cathelicidin and the toll-like recep-
tor (TLR), CD14, both of which are essential for the innate
immune response in the lungs, thus, making active Vita-
min D an important constituent of host defense (1). Ad-
ditionally, regarding its ability to inhibit the expression
of various inflammatory cytokines, such as tumor necro-
sis factor (TNF)-α and interferon (IFN)-γ, recent data have
postulated that vitamin D can curb the “cytokine storm”
speculated in COVID-19 patients (2). SARS-CoV-2 utilizes
angiotensin-converting enzyme 2 (ACE2) receptors to en-
ter ACE2-expressing cells that are mainly expressed in the
lungs but are also present in other organs, which explains
the wide range of complications associated with this dis-
ease (3). Uncovering a strong association between the ac-
tive form of vitamin D and the renin-angiotensin system
(RAS), a study conducted on rats observed that active vita-
min D negatively regulates the RAS by reducing renin, ACE,
and angiontensin II synthesis and induces expression of
ACE23. Moreover, blocking (pro)renin receptor by active

vitamin D helps mitigate the alveolar damage caused by
lipopolysaccharide-induced acute lung injury (ALI) (3).

According to established data, there is an increased
risk of severe COVID-19 likelihood and mortality in patients
older than 60 years, with a history of smoking and comor-
bidities such as hypertension, diabetes, and cardiovascu-
lar disease (4, 5), all of which are associated with reduced
levels of 25-hydroxyvitamin D3. Besides, a study conducted
by D’Avolio et al. (6) reported remarkably lower levels of
25-hydroxyvitamin D3 in PCR-positive COVID-19 patients as
compared to PCR-negative patients, suggesting the pres-
ence of a strong association between COVID-19 infection
and 25-hydroxyvitamin D3 levels. Nearly 1 billion people
suffer from vitamin D deficiency worldwide. Hence, it’s
a global public health concern across all ages and is pri-
marily sourced through synthesis by the skin upon ex-
posure to sunlight while the remaining is supplemented
from diet (7). The occurrence of the outbreak in the fall,
when 25-dihydroxyvitamin D3 levels are low due to the
little or no UVB radiation, emphasizes its possible contri-
bution to increased coronavirus infection (2). With a few
exceptions, regions in the northern hemisphere have re-
ported both higher incidence and prevalence of COVID-
19. A cross-sectional study conducted across Europe re-
vealed that populations in Italy and Spain have lower mean
concentrations of 25-hydroxyvitamin-D, and concurrently
these countries are reported to have the highest death
rates in Europe (8). Moreover, cutaneous vitamin D synthe-
sis is reduced in dark-skinned individuals, and the elderly
(7) and, interestingly, worse infection outcomes were ob-
served in both of these demographics (8). Lastly, the im-
plementation of stay-at-home orders and worldwide lock-
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down may have further reduced the sun exposure and may
have caused intensification of vitamin D deficiency.

A systematic review of 25 randomized control trials
(RCTs) revealed the overall beneficial effects of vitamin
D supplementation for acute respiratory tract infections
(ARTI), with the effects being stronger in daily or weekly
doses with baseline 25-hydroxyvitamin D3 levels < 25
nmol/L (9). The world is still in the preliminary stages
of finding a definitive cure for COVID-19, and the impor-
tance of vitamin D in maintaining a well-developed im-
mune system should be considered. The majority of the
evidence linking vitamin D deficiency to COVID-19 comes
from observational studies with mixed results. Thus, RCTs
are needed to corroborate this association. If proven ben-
eficial, supplementing vitamin D is straightforward due to
its affordability and ease of administration.
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