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ABSTRACT

We are going through a tough time. COVID-19 or SARS CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus 2) causes pandemic in the whole world.
Apart from quarantine some health measures are desperately needed to be taken
as well. Mortality from COVID-19 is higher in some countries than the others.
Many factors are playing essential role in this disparity including elderly people
in population, general health, quality and accessibility of healthcare,
socioeconomic status and most importantly Vitamin D status in the population.
In this article we will be giving insights to the roles of Vitamin D in reducing
respiratory tract infection, knowledge about influenza and COVID-19
epidemiology and how Vitamin D can reduce the risk. Vitamin D can reduce

Keywords: the risk via several mechanisms such as inducing cathelicidins and defisins
which can lower the rate of viral replication, reducing pro inflammatory
COVID-19, SARS-CoV-2, cytokines concentration which can injure the lining of the lungs leading to
Socioeconomic Status, pneumonia and increasing the anti-inflammatory cytokines concentration.
Vitamin D, Cathelicidins, Vitamin D can lower the risk of COVID-19 outbreak in winter when the
Defisins, Acute concentration of 25 Hydroxy Vitamin D or 25(0OH) D will be lowest.
Respiratory Distress Deficiency of vitamin D can cause acute respiratory distress syndrome, increase
Syndrome, 25(0OH) D, fatality rate in aged people when 25(OH) D concentration is lower. So it is
Influenza, Pneumonia, required to take 10,000 IU/d of Vitamin D3 to raise 25(OH) D for few weeks
Cytokines, Respiratory followed by 5,000 1U/d. The concentration of 25(OH) D in the body should be
Tract Infections higher than 40-60 ng/ml (100-150 nmole/L) to lower the risk of COVID-19.

Citation: Payel Mukherjee, Arindam Chakraborty, Sunirmal
Bhattacharjee, Dr. Manas Chakraborty (2020). Indefeasible Role Of
Vitamin D In Covid-19. International Journal of Advanced
Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281, 3 (8),
August 2020, Pp 41 - 47

IJAMSR 3 (8) www.ijamsr.com August 2020 41



http://www.ijamsr.com/
http://www.ijamsr.com/
mailto:pmukherjee832@gmail.com

International Journal of Advanced Multidisciplinary Scientific Research (IJAMSR) 1SSN:2581-4281 Volume 3, Issue 8, August, 2020

IJAMSR 3 (8) www.ijamsr.com CrossRef: https://doi.org/10.31426/ijamsr.2020.3.8.3612

‘é;,, 7
W C,-
— ' g—
IJAMSR

Introduction

COVID-19

previously known as 2019-nCoV is a global

The novel coronavirus or
pandemic which is impacting the communities
immeasurably M. Seasonal influenza has high
rate of health burden. In one recent estimate it
has been seen that 3, 89,000 (ranges between 2,
94,000 — 5, 18,000) deaths were happened with
influenza during 2002 to 2011 period. During
this period 2010 to 2019 9 - 45 million people
affected by annual symptomatic illness
resulting about 4 - 21 million medical visits, 1,
40,000 — 8, 10,000 hospitalizations and about
23000 to 61000 deaths 2,

In COVID-19 patients, SARS-CoV-2 virus
binds to the infected patient’s respiratory
tract’s angiotensin converting enzyme-2 or
ACE-2 receptors to enter host celll®l. At early
stage protective immune response can
eliminate the virus but later the immune
responses should be improved. As the disease
develops activated macrophages and type 1 T
helper (Th1l) immune cells start to release pro-
inflammatory cytokines namely interleukin
(IL)-1B and IL- 18 resulting in lung
inflammation and fibrosis.

Immunocompromised older patients are at high
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substantial risk. The main barrier for treating
the disease is the knowledge gap on human

immune response to SARS-CoV-2[4°

Vitamin D is a seccosteroid and has a wide
range of immunomodulatory, antioxidant and
anti-inflammatory antifibrotic activity. Vitamin
D can inhibit the expression of inflammatory
cytokines (IL-1a, IL-1pB, tumor necrosis factor
a). Overexpression of the Thl cytokines can
be associated by insufficiency of Vitamin D.
Recent studies have shown that disease
progression and increased mortality in patients
with autoimmune liver disease were associated
by severe Vitamin D deficiency (<25

nmol/L)E!

High Risk Patients Of Covid-19 With
Vitamin D Deficiency

Patients with immuno deficiency and
bronchiectasis and also older adults having
mild to severe Vitamin D deficiency are more
likely to get ill from COVID-19. Vitamin D
plays an important role in diabetes mellitus and
cardiovascular diseases. In obesity and
smokers, Vitamin D deficiency is common,
Studies have shown that in Chicago more than
half COVID-19 cases and around 70%

COVID-19 deaths were observed in those who
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are at the great risk for Vitamin D deficiency!”-
11]_

Several environmental factors affect the
formation of Vitamin D by sunlight such as
seasonal  variation in  sun  exposure,
geographical latitude, air pollution, dark skin
tone etc. In some studies, it has been seen that
Vitamin D concentration are intended to be
lower in high latitudes countries and high
prevalence of vitamin D deficiency and
insufficiency are reported for those affected

areas(t2-1

Mechanisms Of Vitamin D To Reduce The
Microbial Infections

We know the basic metabolism and function of
Vitamin D. Vitamin D3 is generally produced
in the skin by UVB radiation reaction then it
reached to the 7-dehydro-cholesterol of the
skin followed by thermal reactions, then the
Vitamin D3 or vitamin D taken orally is
converted to 25(OH)D in the liver and then to
the hormonal metabolite, 1,25(OH)D or
calcitriol which is needed in the kidney and
other organs. Most of the effects of the Vitamin
D used to arrive when calcitriol enters to the
nuclear Vitamin D receptor which is a DNA
binding protein interacts with regulatory

sequences near target genes and recruits
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chromatin active complexes which participate
genetically and epigenetically in modifying

transcriptional output™6-17)

In many reviews it has been reported that
Vitamin D can reduce the risk of viral
infection. Vitamin D generally reduces the risk
of microbial infection via several mechanisms
categorized as: physical barriers, cellular
natural immunity and adaptive immunity.
Vitamin D helps to maintain tight junctions,
gap junctions and adherens junctions (e.g., E-

cadherin)[é!

Vitamin D usually enhances the cellular innate
immunity via induction of antimicrobial
LL-37,
cathelicidins, by 1, 25 di-hydroxy-vitamin D

and defisins(!

peptides; including human

Vitamin D also enhance cellular immunity by
reducing the cytokines storm induced by innate
immune system. The innate immunity system
usually generates the pro and anti-
inflammatory cytokines in response to the
microbial infection. Vitamin D administration
can reduce the pro-inflammatory cytokines
expression and increase the anti-inflammatory
cytokines expression. Vitamin D is a
modulator of adaptive immunity, 1,25(0H)2D3
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used to suppress the responses which is created
by the helper T cell Type-1 (Thl), by primarily
repressing the production of inflammatory

cytokines IL-2 and interferon-gamma (INF-
”{)[20'21]'

Vitamin D supplementation can enhance the
gene expression related to antioxidation
(glutathione reductase and glutamate cysteine
ligase modifier subunit). The increased
production of glutathione usually spares the
ascorbic acid use (Vitamin C), having
antimicrobial activities and can prevent and
treat COVID-19!22)

Vitamin D And Respiratory Tract Infections

Through several study reports it has been said
that deficiency of Vitamin D is associated with
viral respiratory tract infection and acute lung
injury. Calcitriol, a Vitamin D agonist used to
provide protection against acute lung injury by
modulating the expression of members of the
renin angiotensin system such as ACE-2 in

lung tissuel?3:241

The primary target of coronavirus is a type 2
pneumocytes and ACE-2 receptors are
expressed highly on this cells. Surfactant level
is decreased and surface tension in COVID-19

is increased by the impaired function of the
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type 2 pneumocytes. Vitamin D has the
potential to reduce the surface tension in covid-
19[25].

Finally some studies have come up with some
reports which have shown treatment with high
dose of Vitamin D (i.e. 250,000 to 500,000 1U)
is safe in critically ill and mechanically
ventilated patients and also associated with
shorter length of stay in hospital and improve
the ability of the blood to carry the oxygen and
increase the hemoglobin level. The risk of
acute viral respiratory tract infection was
reported to be less about twofold when the
Vitamin D serum level > 95 nmol/L ( hazard
ratio 0.51;Cl 95%, 0.23 - 0.84;P <0.0001) and
in compared with patients with levels <95
nmole/L the sick days percentage was less
about 5 times (0.80% vs 3.9% , P=0.02)6.27

Proposed Plan Of Action

Till now no study has been established to
measure Vitamin D level and Vitamin D
treatment in COVID-19 patients. Vitamin D
deficiency in elder people, smokers, patients
having chronic diseases and in obese patients
have high risk in COVID-19. It is necessary to
measure the serum 25(OH)D levels in all in

and out patients with covid-19 and in all the

IJAMSR 3 (8)

www.ijamsr.com

August 2020 44



http://www.ijamsr.com/
http://www.ijamsr.com/

International Journal of Advanced Multidisciplinary Scientific Research (IJAMSR) 1SSN:2581-4281 Volume 3, Issue 8, August, 2020

IJAMSR 3 (8) www.ijamsr.com CrossRef: https://doi.org/10.31426/ijamsr.2020.3.8.3612

Nz
IJAMSR
stages of the covid-19 disease to track the
increasing level of 25(OH)D into the optimal
range of 40 to 60 ng/nL (100 — 150 nmol/L).
Relationship between baseline Vitamin D and
severity of the disease, platelet count,
lymphocyte count, white blood cell count,
serum-ferritin, albumin count, hospitalization,
intensive care unit admission should be
determined, which will help to discover the
relationship between low Vitamin D level and

risk of the diseasel28!

To increase the serum 25(OH) D level in
patients with respiratory disease (<50 nmol/L),
it is recommended to take Vitamin D
supplementation of 50,000 IU twice a week
(i.e. 100,000 IU in total)2%)

It is recommended that following 100,000 1U
start dose, patient should continue the dose
with 50,000 IU taken once a week for second
and third week to increase the optimal level of
serum 25(0OH)D. It is also suggested that the
patient should be monitored to ensure that the
circulating level of vitamin D in covid-19
patients are increasing and disease condition is

improved031:
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Conclusion

Because of some knowledge barrier and lack of
data, systematic management is given for
COVID-19 patients with severe infection, like
oxygen therapy, mechanical ventilation etc. but
vitamin D is very effective and easy way of
administration. It will reduce the surface
tension and expression of the inflammatory
cytokines. Vitamin D supplementation would
be very beneficial in COVID-19 patients as
because it will elevate the serum 25(OH) D
levels in the patients and improve the survival
of the patients. As a summary, vitamin D is a
very safe and noninvasive treatment for
COVID-19 patients. It will reduce the risk of
COVID-19 severity and mortality. So high
dose of vitamin D treatment is very much
needed and suggested. Although we are going
through a very tough time but if we will use
Vitamin D supplementation as a treatment for
COVID-19, it will be very beneficial and
helpful for the mankind as because Vitamin D
is directly linked with the COVID-19 severity.
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