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Abstract

Coronavirus belongs to a large family of viruses that usually affecting wild animals. COVID-19 is
the latest virus from that family transmitted to human in late 2019 but the origin is not conformed. It
causes predominantly lower respiratory tract syndrome but also affecting other epithelial cells and
other systems such as the cardiovascular system. Approximately, 80% of the spread of COVID-19 is
occur through aerosolized form via microdroplets and 80% of the affected are either asymptomatic
or having a milder disease. Complications and the rates of deaths from COVID-19 differs from
country to country, varying from 0.1 to 3.2%. The fundamental reason for developing serious
complications and deaths from COVID-19 is having severe vitamin D deficiency that is associate
with weak immune systems. There are no specific, safe, effective, and affordable antiviral or vaccines
available yet. Despite claims and hypes, it is unlikely that such would materialize soon. Considering
these, the most cost-effective approach to prevent and minimize complications and deaths from
COVID-19 is through boosting the immunity through vitamin D adequacy. Meanwhile near total
relaxation of public health precautions in certain countries, including allowing crowed gatherings,
discouraging the use of face masks, spending time in public places, and allowing unprotected use of
crowded public transport systems, failure in adhering to frequently washing hands, etc., (that are
necessary for preventing the spread of COVID-19) will be proven as expensive mistakes. This article
provides information on the current status of COVID-19 outbreak and commonsense precautions to
minimize risks during the current second wave of COVID-19 and future coronaviral pandemics.
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Introduction diseases. Those who have abnormalities in the

immune system or who lack optimal immune
During the winter, people are much more likely protection are at a higher risk for contracting
to get influenza B (the flu) than any other viral viral diseases [1]. There are many public health

related precautions that can be taken to
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minimize the spread of COVID-19; these are
somewhat similar to preventing other common
viral diseases. Healthy people who are not in
close contact with a person with COVID-19 are
unlikely to be at risk for severe disease.

Sunlight contains UVA (320-400 nm), UVB
(280-315 nm) and UVC (200-260 nm) spectra.
Human coronaviruses are RNA viruses are
sensitive to ultraviolet (UV) C radiation but not
to UVA and UVB. Spectrum of UVC can
inactivate coronaviruses, including severe acute
respiratory syndrome-coronavirus-2 (SARS-
CoV-2; COVID-19). Despite this, hardly
anyone utilizing this important and cost-
effective technology to destroy COVID-19
viruses.

Multiple laboratory studies have revealed that
vitamin D is essential for proper functioning of
the immune system. In addition, it suppresses
excessive inflammatory and oxidative stresses,
and regulates the RAS and keep it in balance
[2]. Countries with the population serum
25(0OH)D concentrations is low and limited
availability of ultraviolet-B rays from the sun,
have higher COVID-19-related complications
and deaths. While COVID-19 is a serious
respiratory viral illness, its clinical outcomes
can be considered parallel to an extreme
influenza epidemic.

Hypovitaminosis D is associate with increased
risks and higher prevalence of acute respiratory
tract infections [3-5] and supplementation of
deficient persons with vitamin D significantly
decreases risks of respiratory tract infections. In
addition, the vast majority of PCR positive
persons, especially those with COVID-
associated complications reported to have
vitamin D deficiency [5,6]. Many studies
reported a strong inverse correlation of serum
25(0OH)D concentrations with severity of
COVID-19 [3,4]. Although COVID-19 is a

viral  illness, its  manifestations and
complications are mostly induced by
immunological and endocrinological

abnormalities.

Effective of facemasksagainstviruses

A respirator masks, also called disposable
particulate respirators, are a verity of personal
protective devices that cover the nose and
mouth. Some of the face masks however
currently sold, unless designed specifically to
filter smaller particles such as viruses, are
unlikely to prevent the inhalation of COVID-19
or any other virus. Respirator face mask types
are rated and certified by the National Institute
for Occupational Safety and Health (NIOSH),
the CDC, and the Occupational Safety and
Health Administration (OSHA). Disposable
face masks/respirators are approved by
National Institute for Occupational Safety and
Health: these are rated as: N = Not resistant to
oil; R = Resistant to oil; and P = strongly
resistant (oil Proof). These three types of masks
can be used to filter virus particles and any other
airborne particulate matter, including dust and
larger chemical particles. The CDC
recommended face mask/respirator in the
market, are falls into the following four
categories: N95, N99, R95, or R99, based on
the percentage efficiency of filtering capacity of
particles, such as dust and viruses. Although
P100 masks are effective, they are
uncomfortable to use in normal travel
circumstances. There are several other types of
disposable particulate respirators (for more
information, please visit
https://www.osha.gov/SLTC/etools/respiratory
findex.html). For non-infected people, the use
of a respirator with an exhalation valve is more
tolerable and easier to use. However, the CDC
and the WHO failed to recommend wearing
face masks for months into the pandemic when
one is not in close contact with an infected
person or traveling in crowded places.

Common Sense Measures to Prevent
Infection

Adhering to infectious disease prevention guide
lines against air-borne diseases are insufficient
to curtail the COVID-19 spread, as the disease
is also spread by asymptomatic carriers. Such
principles include avoiding crowded places,
employing regular hand washing with soap and
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water and using medical grade hand sanitizers
(an alcohol-based disinfectant that contains at
least 60% alcohol), and covering the nose and
mouth with disposable tissues or inner elbow
when coughing or sneezing etc. While, the
primordial prevention eliminates risk factors,
primary prevention reduces risks of exposure.
Additional actions one could take to minimize
infections are described on the CDC website
[7]. Coronaviruses have the capacity to enter
the body through any mucosal surface.
Therefore, one should not touch with
contaminated fingers, eyes, nose, or mouth,
without first washing hands/figures thoroughly.
Therefore, it is advisable to wash hands
thoroughly with soap and water for when
returning home. Measures such as staying at
home when one has flu-like symptoms and/or
an unexplained fever and keeping distance from

people who have signs sofa respiratory tract
infection, including runny nose, coughing, and
sneezing, should be followed to minimize the
risks of respiratory viral diseases.

Similar to COVID-19, highly infectious viral
diseases, such as measles and chicken pox, and
certain  bacterial  infections, such as
tuberculosis, also have an air borne spread of
the disease. These organisms that can travel
distance in micro-droplets in air, that can reach
up to 100 feet, and therefore, could infect
people in a longer distance, than with COVID-
19. Other viruses, such as HIV and hepatitis, are
transmitted only through direct contact with the
bodily fluids of an infected person. Figure 1
illustrates the three most important means of
reducing the risk of contracting COVID-19.

Proper use of

effective face masks
(e.g., N95) is the
single most
effective mean of
reducing the viral
entry (aerosolized
particles and
microdroplets)

Frequent hand
washing with soap
and water reduces
the entry of COVID-
19 through mucous

membrane via

contaminated
fingers

Avoiding
participating in
crowd gatherings,
confined rooms,
and enclosed travel,
etc., will reduce
viral loads and
prolonged exposure

Figure 1: The proper use of face masks with right material, frequent hand washing, and avoiding
crowded spaces are the three most important public health measures in reducing the risk of contracting

COVID-19.

Wearing face masks reduces viral load in the individual and in the community, thus reducing the
likelihood of getting infected and developing complications and reduces the spread of COVID-19. It
can also reducing the risks of contracting COVID-19 or acquiring a mild infection that can facilitate the
production of antibodies against COVID-19 and development of herd immunity quicker than otherwise
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would. However, when community serum 25(OH)D concentrations are maintained in excess of 30
ng/mL, many of the public health related community wide restrictions can be relaxed: hence the high
importance of maintaining the population vitamin D sufficiency.

Human-to-Human  transmission  of

COVID-19

Human-to-human transmission can be curtailed
by taking efficient public health measures, such
as well-organized tracking of individuals who
had been in contact with an infected person,
isolating sick people (quarantine measures),
and large-scale public education. Health
screening of suspected persons at ports of entry
are helpful in the early identification and
quarantining of people with illness. One of the
least cost-effective means to identify those with
the disease is obligatory temperature checking,
which however seems to be one of the most
popular methods used in the community.

Health authorities in many countries have taken
effective public health measures to curtail
COVID 19, which had a tangible impact on
curtailing the spread of COVID-19. Focusing
and implementing basic public health
principles, some countries were successful in
controlling the spread of COVID-19. Whereas,
the countries that took a longer time to
implement such had a wider spread of the
disease and had significantly negative
consequent on the populous, healthcare, and the
economy. In the USA and Europe, vitamin D
deficiency is highly prevalent during the winter
months, mostly affecting the elderly people and
migrants with darker skin color [8]. This is
reflected by the fact that the average mortality
rate from COVID-19 in European countries has
a significant inverse correlation (p=0.046)
with serum 25(OH)D concentration [9].

Dissemination of the disease via air travelers

The spread of COVID-19 to countries outside
China has occurred primarily through the air
travel of Chinese tourists and workers and
visitors returning home from Wuhan and other
infected regions in China. How Beijing and
Shanghai spared of COVID-19 is a mystery. In
countries such as the United States, individuals

arriving from areas where the coronavirus is
present are strictly quarantined for a period of
two weeks (in some countries, an additional two
weeks home quarantine) to ensure that they are
not infectious. When quarantine is performed
humanely and not by force as in military camps,
it is a useful public health measure in
controlling spread of a communicable diseases.

The number of people infected with COVID-19
exponentially increased over the past few
months, much faster than with the SARS virus
(SARS-CoV) and MERS. When new
information becomes available, key global
public health organizations, such as the CDC,
WHO, and similar organizations in China,
should issue updated guidance and additional
steps required to prevent disease spread.

The development of an effective and a safe
vaccine for a viral disease could take a year or
more. By the time an effective vaccine is
developed, the likelihood is that the COVID-19
out-break will be over or the virus has mutated,
so that vaccine is no more effective. In 2003, it
took 20 months to develop a vaccine for the
SARS outbreak; in contrast, in 2015 the Zika
virus epidemic, a vaccine for was generated in
6 months. Because of the availability of RNA
genomic sequences and encoded proteins of the
COVID-19 virus, the author estimated Ssix-
months ago, that researchers will be able to
generate an effective vaccine for the current
coronavirus but not necessarily a safe or an
affordable one.

The cost-effective therapies to combat
COVID-19

To-date, there is no effective, safe, and
affordable treatments; antiviral agent or a
vaccine against COVID-19 is not available.
Although the final clinical outcome was
controversial, the only cost-effective agent that
has preventative effect on COVID-19 was
hydroxychloroquine [10-12]. Chloroquine is a
widely used against malaria and autoimmune
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diseases and is also known to block fusion of
viruses and interfering with glycosylation, as in
the case of SARS-CoV cellular receptors [13].
Antiviral drugs, such asr ibavirin, interferon,
lopinavir-ritonavir, as well as corticosteroids
have been studied in patients with SARS and
MERS, although the efficacy of some drugs
remains a matter of controversy [14].

A recent in vitro study reported that the
combination of chloroquine and remdesivir is
effective in the control of COVID-19 infection
[15,16]. Preliminary data using animal models
suggest that broad-spectrum antivirals, such as
an RNA polymerase inhibitor, remdesivir and
lopinavir/ritonavir and interferon-Bmight be
effective against COVID-19, and previously
was reported to be effective against MERS-
CoV. Thus, researchers are experimenting with
the use of nucleic acid vaccine platform
approaches that have been used for generating
vaccines against SARS-CoV and MERS-CoV.

What can be done right now to reduce
disease risk and severity?

With corona viruses’ infections, early diagnosis
is necessary, followed by isolation of persons,
appropriate surveillance (track and trace), pro-
vision of supportive treatment, and dynamic
guidance to improve population immunity [17]
and to avoid unnecessary panic. For
individuals, good personal hygiene, wearing
properly fitting masks, provision of appropriate
ventilation, and avoiding spending time in
crowded places will reduce risks of the spread
of COVID-19 infection.

The effectiveness of appropriate face masks can
be heightened by surfaces impregnation with
ionic zinc oxide Zno;Zn2+-02-) nanoparticles
[18] with wurtzite stucture or PEGylated ZnO-
nano-particles [19] or oxozinc; these
components have been shown to have both
antibacterial and antiviral activity [20,21].
Proper incorporation of ZnO- nanoparticles into
materials can make them stable and able to Kill
pathogens on contact [22] and can be
effectively use in personal protective
equipment for added protection.

Biological effects that cause exacerbation of
COVID-19 syndrome

COVID-19 and other coronaviruses enter
human epithelial cells, such as pulmonary cells
via membrane bound angiotensin 2 receptors
(ACE-2); the enzyme that degrade angiotensin-
Il into a vasodilatory peptide, angiotensin [1-
7,23]. However, many chronic diseases, such as
diabetes, hypertension, obesity, and
cardiovascular disease, reduce the cell surface-
and soluble-ACE-2 concentration in blood,
resulting over activation of the renin-
angiotensinhormonal system (RAS) [24]. The
resulting excess unopposed angiotensin-II
causes pulmonary hypertension and edema,
acute respiratory distress syndrome, and
excessive stimulation of the expression of
inflammatory cytokines [25,26]. Moreover,
once COVID-19 enters into human cells, it
markedly exacerbates the above vicious cycle
that can lead to death [24,27].

Adequate vitamin D levels have been
associated with reduced incidence and severity
of enveloped viruses such as herpes zoster,
Epstein-Barr, hepatitis, Ebola, HIV, dengue,
measles, and mumps [28,29]. Studies have
reported the administration of an oral dose of
50,0001U vitamin D reduces the risks of having
in fluenza [4]. Vitamin D adequacy reduces the
severity of pulmonary damage, pneumonia,
cytokine storm, and acute respiratory distress
syndrome (ARDS), which associated with
coronaviral infections.Vitamin D is anatural
vitamin, so the risk of adverse effects is
minuscule.

Those who are with micronutrient deficiency,
especially those with hypo vitaminosis D, are at
a greater risk of developing viraldi [1] seases,
including COVID-19 [30]. Thus, the most
effective option is to have safe sun exposure
and/or taking adequate doses of vitamin D
supplements to raise and maintain serum
25(OH)D concentrations above 30ng/mL (see
next section) to boost immunity before
exposure [1,17,31]. This approach should
reduce the risk not only of coronavirus but also
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of the common cold, influenza, and associated
pneumonia, thus reducing deaths [4,31].

High-dose vitamin D and antioxidants
reduce the risks and severity of coronavirus
infection

Vitamin D is known to improve the immune
system: whereas vitamin D deficiency increases
vulnerability to viral infections, such as cold.
and influenza [28,29]. During the winter
months, unless supplements are taken, serum
25(0OH)D concentrations are low in most people
living in countries located in northern and
southern latitudes. Considering its biological
and physiological effects, there seems to be a
multiple mechanism by which vitamin D
causing immune regulatory effects [28].

Emerging data suggests that the maintenance of
serum 25(OH)D concentrations in excess of
30ng/mL (75nmol/L) [1,32], preferably at a
level greater than 40ng/L (100nmol/L). [1,33],
together  with  sufficiency  of  other
micronutrients, such as zinc, selenium, and
antioxidants would provide a greater
opportunity to prevent COVID-19.

Considering the inability to diagnose this
corona virus early, during the early stages its
several-day incubation period, people feeling
unhealthy, who is having fever. In addition,
those who might have been exposed to an
infected person or contracted COVID-19 are
likely to be benefited from loading dose of
vitamin D. Such single oral doses include doses
between 200,000 (four capsules of 50,000 or
60,000 IU) and 600,000 international units
(IU). The efficacy of vitamin D could be
increase by  additional  micronutrient
supplements, including zinc, vitamin K,
magnesium, omega 3 fatty acids, quercetin, and
resveratrol, to boost the immune system and to
stimulate vitamin D receptors to synergize
responses.

These can be repeated after few weeks. These
approaches would allow strengthening of the
innate. immune within three days of
administration. This highly effective therapy

cost no more than $8 per person and is expected
to reduce the risk so contracting COVID-19,
and its severity and reduce deaths. Even if the
disease is experienced, unlikely to develop
severe syndrome and death, and lead to speedy
recovery. To significantly minimize viral
infections, including COVID-19, one needs to
maintain serum 25(OH)D concertation between
30 and 60 ng/mL, which is safe [31,34-36]. In
general, to cause adverse effects from orally
administered vitamin D, one needs to take daily
doses higher than 20,000 IU for many months
or take 1 million IU daily for a few days,
reaching serum 25(OH)D concertation in
excess of 125 ng/mL with signs and symptoms
of hypercalcemia. Thus, the mentioned dose
will not cause adverse effects; potential benefits
far outweigh any theoretical risk.

A single high dose or a higher dose taken a
week a par, as described above can be helpful
in disease prevention and reducing its
complications. From a disease prevention
strategy point of view, the most cost-effective
approach  would be the prophylactic
administration of high-dose vitamin D to the
entire community at risk as a preventative
measure. While this option was available
during the first half of 2020, COVID-19
pandemic, no country had the wisdom to take
that opportunity not even guiding its population
on daily, safe sun exposure or vitamin D
supplementation.

Conclusion

While people infected with COVID-19 reached
unprecedented numbers the current death rate
related to COVID-19 is significantly less than
that associated with SARS or MERS. During
the past six months, in many western countries,
a large number of deaths occurred due to causes
other than COVID-19 that had been
documented as this viral illness, overestimating
the reported statistics. Reasons for reporting
such is complicated but include convenience,
and to obtain extra financial incentives from
federal governments by hospitals [37]. On the
other hand, administrations of most tropical
countries underestimated the incidence and
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deaths due to COVID-19 because they are
conducting too little PCR testing (in fact, less
than 5% per million population basis) and no
community-based testing. Consequently, only a
fraction of positive cases is diagnosed in the
community. In either case, the statistics
reported to the World Health Organization were
erroneous and misleading.

Moreover, the incidence and mortality of
COVID-19 strongly correlated with vitamin D
status, that is intricately linked to effective
exposure to UVB radiation. Therefore, it is
logical to accept that the incidence,
complications, and the mortality of COVID-19
are correlated with sun exposure and the serum
25(0OH)D concentration. In  those with
hypovitaminosis have higher risks of
developing the disease [38], the disease severity
and deaths with COVID-19 [39]. There are a
number of large randomized controlled clinical
studies are currently underway that will be
providing answers with reference to the
efficacy of the vitamin D in controlling
COVID-19 syndrome.

In most people, daily doses of between 2,000
and 5,000 IU are adequate for maintenance of
serum 25(OH)D concentration above 30 ng/mL
which is sufficient for improving most
metabolic disorders. However, higher doses are
likely needed in certain groups of people such
as those with multiple comorbid conditions,
such as, obesity, cancer, and to reduce all- cause
mortality. In these person, the goal is to
maintain  serum 25(0OH)D concentrations
between 40 and 60 ng/mL, necessitating to take
about 4,000 1U/day, significantly reducing the
complications associated with hypovitaminosis
D. Mentioned doses of vitamin D are safe and
significantly minimize contracting viral.

Abbreviations

Acute respiratory distress syndrome (ARDS)
Angiotensin-converting enzyme 2 (ACE-2)
25-hydroxy vitamin D [25(0OH)D]

1,25 dihydroxy vitamin D [1,25(0OH).D]
COVID-19 (SARS-CoV-2)

Randomized controlled trials (RCTs)

Renin-angiotensin hormonal system (RAS)
Ultraviolet B (UVB) rays
Vitamin D receptor (VDR)
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