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Review Article

ABSTRACT

Vitamin-D deficiency is a common yet understated problem. A number of people are at a risk of its
deficiency while many others go undetected with the deficiency. The novel corona virus, an RNA
virus, has run its rampant course across the globe affecting millions for the worse. COVID-19, a
disease caused as a result of the infection of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has shown to produce severe lower respiratory symptoms. This has so far resulted
into a reported death count of more than 4.9 million worldwide. More than 4.5 lacs were affected in
India. COVID-19 affects numerous other organs such as the liver, brain, kidney and heart. Dosage
of Vitamin-D regularly, during the treatment and as a pre-emptive measure have all shown to
reduce respiratory tract inflammation. Low plasma 25(OH)D levels appear to be an independent
risk factor for COVID-19 infection and hospitalization. Administration of a large dose of Calcifediol
or what is also known as 25-hydroxyVitamin-D , a main metabolite of the Vitamin-D endocrine
system, noticeably lessened the need for ICU treatment of patients requiring hospitalization after
being tested positive for COVID-19. Elevated levels of Vitamin-D in body could decrease the length
of hospital stays and reduce the intensity of the COVID 19 infection. In many COVID-19 patients
the T regulatory lymphocytes (Tregs) levels are found to be low. These low levels can be elevated
by Vitamin-D supplementation. Low levels of Vitamin-D have also been associated with increased
inflammatory cytokines and a noticeably increased risk of pneumonia and viral upper respiratory
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results are significant and should not be ignored.

tract infections. While further large-scale studies are required to provide concrete answers, the
severity of the disease has been shown to be reduced and Vitamin-D can potentially be used as a
supplementary treatment against Covid-19 and also as a precaution against the same. These
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1. INTRODUCTION

World Health Organization (WHO) declared
COVID-19 as a global pandemic in March of
2020. Since then, the novel corona virus, an
RNA virus, has run its rampant course across the
globe affecting millions for the worse. COVID-19,
a disease caused as a result of the infection of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has shown to produce severe
lower respiratory symptoms, so far resulting into
a reported death count of more than 4.9 million
worldwide and more than 4.5 lacs in India [1]. It's
a disease that affects a number of organs
including the liver, brain, kidney, heart, and
lungs. The main cause of these deaths is the
resulting inflammation in COVID-19 patients,
particularly in the lungs leading to acute
respiratory distress syndrome (ARDS). A specific
treatment to cure COVID-19 has not been found
yet, which is one of the biggest hurdles against
stopping the spread of the virus. Antimalarial
drugs (chloroquine and hydroxychloroquine),
antiviral drugs (remdesivir), and dexamethasone
(corticosteroid) have all being used clinically for
the treatment of COVID-19 patients with little or
no clinical success. Due to this lack of concrete
solution, various treatments are being tried, one
of which is the application of Vitamin-D [2]. It has
been proposed that the deficiency of Vitamin-D
may be a risk factor for various respiratory
illnesses, one of which is the SARS CoV-2
infection. It has been suggested that Vitamin- D
may perform immunomodulatory functions, apart
from its known effects on mineral metabolism.
Vitamin-D, which is a steroid hormone also plays
a key role in phosphorus—calcium metabolism. It
also plays a crucial role in the immune systems
of not only humans but also animals. Various
studies have ended up revealing a plethora of
pharmacological as well as physiological
functions of Vitamin-D, some being anti-
inflammatory and antioxidant, and also antiviral
effects. It also plays a part in regulating the
adaptive and innate systems of defence [2,3]. In
light of fresh cases every day and a growing pile
of evidence in favour of administration of
Vitamin-D being an effective treatment against
the virus, taking a closer look at how it relates to

Covid-19 is imperative. The objectives of this
article are- to reflect on Vitamin-D and its
physiological significance, describe about the
level of Vitamin-D and the associated risk of
developing COVID-19; find association of
Vitamin-D deficiency and its relation to COVID-
19 positivity; and determine Vitamin-D status
prior to the testing of COVID-19 and its
association with the test results.

2. EMPIRICAL REVIEW

Coronavirus disease (COVID-19) identified as an
infectious disease is caused by the SARS-CoV-2
virus [1]. Many months ago it was first detected
in Wuhan district of China and from there spread
to all continents. Once infected, most will end up
experiencing moderate to mild respiratory illness
in the body and recovery can happen without any
special treatment. However, some people
unfortunately enough will become seriously il
and will need medical attention [4]. The most
common symptoms of the virus are cough, fever,
tiredness, loss of smell and taste. Older persons
and those with pre-existing medical conditions
like cardiovascular disease, diabetes, chronic
respiratory disease, or cancer have a much
greater chance of developing a serious illness.
However, as it stands, anyone can come out
positive for COVID-19 and become seriously ill
and in worst cases even die at any age. The
spread of the virus can be from an infected
person’s mouth or nose in small liquid particles
when they cough, sneeze, speak, sing or
breathe. Less commonly found symptoms
include sore throat, headaches, aches and pain,
diarrhoea, rash on skin, discolouration of toes or
fingers, red or irritated eyes. More serious
symptoms include difficulty breathing or
shortness of breath, loss of speech or mobility,
confusion and chest pain. It is advised that
persons showing mild symptoms should handle
their symptoms at home and call their doctor
before seeking medical attention. On average,
symptoms present themselves in 5-6 days but
can also at times take up to 14 days [1].

These expelled particles may range anywhere
from being larger respiratory droplets to also

1990



Padode and Keche; JPRI, 33(60B): 1989-1994, 2021; Article no.JPRI.80339

smaller aerosols. It is therefore extremely
necessary to be cautious and practice respiratory
etiquette, such as coughing into a flexed elbow,
and be aware enough to stay at home and self-
isolate until one recovers if they feel unwell [2].

Vitamin-D is inert in nature and needs two
hydroxylations before it can be activated. The
first of these two occurs in the liver to produce
“calcidiol” while the subsequent one occurs in the
kidney and forms “calcitriol”. The latter of the two
is the physiologically active form. The primary
functions of this vitamin include promoting the
absorption of calcium in gut and regulating serum
calcium and phosphate concentrations to
adequate levels. This ensures the normal growth
i.e. mineralization of bones while preventing
hypocalcemic tetany. Other secondary functions
include modulation of processes like cell growth,
immune function, glucose metabolism and
neuromuscular function. It also in part modulates
numerous genes responsible for encoding
proteins that further help regulate cell
proliferation, differentiation, and apoptosis [3].

3. DAILY REQUIREMENT

The required levels of Vitamin-D a person
required varies based on their age. From birth up
to the age of 12 months the required level is 400
IU in infants. Then from the age of 1 to 13 years,
it increases to 600 IU. This level then stays more
or less the same in teens between the age of 14
to 18 years and is similarly 600 IU for adults
under the age group 19 to 70 years. Women who
are pregnant or are breastfeeding similarly
require a minimum of 600 IU of Vitamin-D in their
diet regularly. The demand of Vitamin-D however
increases in adults above the age of 71 and
above and is a minimum of 800 IU. This is
because the skin stops synthesising Vitamin-D
as efficiently once a person is old and also their
kidneys are unable to convert as much Vitamin-D
to its active form. However, these are tentative
and ideal levels which vary for people who are at
a risk of Vitamin-D deficiency [4].

The vulnerable sector of the population includes
children who are being breast fed. Infants who
are being breast fed should be given an
additional supplement of 400 IU everyday of
Vitamin-D. Interesting enough, Vitamin-D
requires the help of fat to be absorbed and thus
people who suffer from disorders like Crohn’s
disease or celiac disease are also at a risk of
being deficient in Vitamin-D as their body is
unable to handle fat properly. While on the flip

side people who are obese have excess fat
which then binds to some Vitamin-D and
prevents its passage into blood. Those who have
had gastric bypass surgery, suffer from
osteoporosis or chronic kidney disease or
chronic liver disease are all at a risk of being
deficient in Vitamin-D as well. Also, people who
have been diagnosed with hyperparathyroidism
show Vitamin-D deficiency. Granulomatous
diseases (Sarcoidosis, Tuberculosis,
Histoplasmosis,) are diseases that result into a
collection of cells or granulomas because of
chronic inflammation. They also result in Vitamin-
D deficiency. A type of cancer called lymphomas
also reduces a person’s blood calcium level.
Medicines which adversely affect Vitamin-D
metabolism like cholestyramine, anti-seizure
drugs, glucocorticoids, antifungal drugs, and
HIV/AIDS medicine all put their consumer at a
risk of having low Vitamin-D levels in their blood

[4].

Vitamin-D, also called as the “sunshine vitamin”
is synthesised endogenously in our skin when
exposed to sunlight. The UV rays of the sun
kickstart the synthesis of Vitamin-D in the body. It
is a fat-soluble vitamin. Despite this vitamin-D
deficiency is not uncommon. Up to 42% of the
adult American population is deficient in Vitamin-
D. While in India it ranges from 50% to around
94%. Occasional exposure to strong sunlight
may be enough to fulfil the required Vitamin-D
requirements if the sunlight remains strong all
throughout the year [5].

Yet in places that are far north or south of the
equator, Vitamin-D levels can fluctuate as the
seasons vary. In winters, the levels may go down
due to a lack of sufficient sunlight. In this case
one will have to rely on supplements or diet to
balance the falling Vitamin-D levels. The
deficiency for it is common, with varied greater
rates among people whose skin tone is darker or
reduced sun exposure. The latter includes
people residing in high latitudes during the
winter, nursing home residents, and health care
workers. COVID-19 is also more prevalent in
African American people, those who live through
late winters in northern cities, older adults, health
care workers and individuals living in nursing
homes. These are populations who also are
more likely to be deficient in Vitamin-D. Pregnant
women, children and people living in Japan, all
who have their Vitamin-D deficiency rates as
lower, have shown to be less affected by Covid-
19 [5]. Keeping in mind the low cost of Vitamin-D
treatment and the benefit it provides, studies

1991



Padode and Keche; JPRI, 33(60B): 1989-1994, 2021; Article no.JPRI.80339

have suggested to scale its usage to treat Covid
19 patients, as well as using it as a precaution to
fortify the immune system against the virus.

A parallel pilot randomized open label, double-
masked clinical trial in Spain (Reina Sofia
University Hospital, Cérdoba) gave results that
favoured the notion that early Calcifediol
treatment helps reduce severity of Covid-19. In
this study, 76 people hospitalised with Covid-19
were provided best available therapy with the
only difference being the application of calcifediol
in 50 of them. Of these 50, one required
admission to the ICU (2%) and of the 26
untreated patients, 13 required admissions i.e
50% (P < 0.001) [6].

Of the patients treated with calcifediol, none died
and all were discharged, without complications.
Of the patients not treated died [6].

This pilot study worked to demonstrate how the
administration of a large dose of Calcifediol, also
known as 25-hydroxyVitamin-D , which is a main
metabolite of Vitamin-D  endocrine system,
noticeably lessened the need for ICU treatment
of patients requiring hospitalization after being
tested positive for COVID-19.

Relationship  between a  positive PCR
(polymerase chain reaction) test and clinical
results of Vitamin-D levels measured during a
duration of 6 months before the PCR test in
patients who were suffering from coronavirus
disease 2019 (COVID-19), was examined by a
retrospective cohort study. Here 227 patients
who had COVID-19 and 260 patients who did not
have COVID-19 were distributed into 4 groups in
accordance of their Vitamin-D levels:[7]

Table 1. Vitamin-D levels in different groups

Groups Vitamin-D levels
Group | 0-10 ng/ml

Group Il 10-20 ng/ml
Group IlI 20-30 ng/ml
Group IV > 30 ng/ml

The result was 260 patients who had their
Vitamin-D levels tested, [7].

In 94.27% of 227 patients who tested positive for
COVID-19 the Vitamin-D levels were found to be
below 30ng/ml, while 93.07% of 260 non-
COVID-19 found their Vitamin-D levels to be
below 30 ng/ml. Regardless, significant Vitamin-
D deficiency (<10ng/ml) ended up being

considerably more frequent in COVID-19 patients
(44%) as opposed to in non-COVID-19 ones
(31%). Amongst the patients who came out
positive for COVID-19, those who had vitamin-D
levels greater than a measurement of 30 ng/mi
had evidently lower D-dimerand C-reactive
protein (CRP) levels, number levels, as well as
number of affected segments of lung and much
shorter hospital stays. It again showed that
increased levels of Vitamin-D in the human body
could decrease the extent of hospital stays as
well as reduce the intensity of what has ended up
being known as the COVID 19 infection [7].

Another retrospective  cohort study was
conducted to examine if a person’s last taken
Vitamin-D  status prior to being tested for
COVID-19 is in anyway associated with the
forementioned COVID-19 test results. It included
patients who had their 25-hydroxycholecalciferol
or what is also known as 1,25-
dihydroxycholecalciferol level measured and
checked within the span of last one year before
they were tested for COVID-19. A total of 489
patients had their Vitamin-D levels tested and
measured in the year before COVID-19 testing.
Vitamin-D status before COVID-19 testing was
categorized as:

Table 2. List of respondents

Likely deficient 124 participants (25%)
Likely sufficient 287 participants (59%)
Uncertain 78 participants (16%)

All in all, 71 participants (15%), ended up being
tested positive for the COVID-19. In this single-
center, moreover retrospective cohort study, the
probably deficient status of Vitamin-D  was
associated with an increased chance of COVID-
19 risk [8].

Habitual and continual use of Vitamin-D
supplements in a UK based study has shown,
after having their covariates adjusted, that the
continuous  supplementation of  Vitamin-D
reduces the risk of COVID-19 infection by 34%.
All the studies described in this review article
have given significant results and while
admittedly more data from larger studies is
required, these results cannot be ignored either

[9].

One of the biggest studies till date to investigate
the role that Vitamin-D plays in the severity of
the COVID-19 infection is a retrospective case-
control study in the North West England. It's
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primary objective was to look into whether
hospitalization with COVID-19 is more recurring
in individuals who had lower Vitamin-D levels by
evaluating associations of the levels of plasma
25 (OH)D with the chances of suffering from
coronavirus disease infection as well as
hospitalization. It also concluded that the low
blood levels of Vitamin-D are associated with a
higher likelihood of being hospitalised for COVID-
19 [10].

In another Israeli based population study,
between the duration of 1% February to April 30™
2020, data from 7807 people was collected.
Participants had one previous blood test for the
plasma 25 (OH)D level [11].

According to them levels were marked as:

e Suboptimal’ or ‘low’ levels of blood plasma
25(0OH)D. Which were below 30 ng/mL

e Sufficiency more than 30 ng/ml. (75
nmol/L)

¢ Insufficiency, 20 — 29 ng/mi

o Deficiency less than 20 ng/ml (50 nmol/L)

Consistent with other studies risk by age and sex
were as expected i.e., male and older persons
were more at risk. While according to the study,
obesity was not significantly associated with
increased risk for COVID- 19 infection or
hospitalization. When the control was tested of
the 7807 people, 7025 tested negative for
COVID 19 while 782 tested positive. After
comparing with their Vitamin-D levels it was
found that people with low Vitamin-D levels were
45% more likely to be diagnosed with Covid 19
[Odds ratio (OR) of 1.45]. While people with low
Vitamin-D in the case of hospitalisation were
nearly twice or 95% as likely to be hospitalised
[OR of 1.95]. The study concluded that low
plasma 25(OH)D levels appear to be an
independent risk factor for COVID- 19 infection
and hospitalization [11].

The severity of COVID-19 is determined by the
presence of several issues such as pneumonia,
severe acute respiratory distress syndrome
(SARS-CoV-2), myocarditis, microvascular
thrombosis and/or cytokine storms and all of
them involve underlying inflammation. T
regulatory lymphocytes (Tregs) provide defence
against uncontrolled inflammation and as such
against viral infection in general. In many COVID
19 patients these T regulatory lymphocytes
(Tregs) levels are found to be low. These low
levels which can be elevated by Vitamin-D

supplementation. Low levels of Vitamin-D have
also been connected to increased inflammatory
cytokines and a noticeably increased risk of
pneumonia and viral upper respiratory tract
infections. The deficiency of Vitamin-D has also
been linked to increased thrombotic episodes.
Thrombotic episodes are often seen in COVID-
19 patients [12-17].

However, there is always a potential for Vitamin-
D toxicity and therefore any supplementation
should be taken under medical advice. As it
stands its efficacy in preventing acute respiratory
tract infections has been shown to be better with
the chronic intake of low doses, rather than bolus
administration of large doses.

4. CONCLUSION

Multiple studies have linked COVID 19 and low
levels of Vitamin-D in blood together. Optimal
levels of Vitamin-D in body reduce the likeliness
of testing positive for COVID 19, while its
supplementation helps reduce the severity of the
infection and has been shown to work well as a
supplementary treatment in many cases.
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