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Abstract

Thousands of people across many nations lost their lives due to COVID-19. This disease is caused by a novel coronavirus

named SARS-CoV-2. Besides, we always have another massive threat. It is obesity, which causes about 2.8 million deaths each

year across the globe. This pandemic has just highlighted obesity and its related complications. Evidence shows that obesity

is likely to cause the development of vitamin D deficiency. Moreover, inadequate Vitamin D level is independently associated

with the aged and other diseases. To date, there is still no specific treatment or prevention for the SARS-CoV-2. Emerging

evidence indicates that vitamin D has potential roles in the immune response against enveloped viruses including SAR-CoV-2.

Optimal dosage is probably determined by the vitamin D receptor gene polymorphism. The likelihood that vitamin D may

offer a potential strategy against COVID-19 should be taken into account.
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COVID-19 caused thousands of deaths in the world. This global pandemic has significantly interrupted
trade, business, and education. COVID-19 disease is caused by a novel coronavirus named SARS-CoV-2.
The pandemic is caused by coronaviruses is not new during the last 20 years. Between 2002 and 2003, its
sister, SARS-CoV-1, killed hundreds of people. An important lesson from these outbreaks is that different
human populations showed disparities in susceptibility to these viruses. There is also a different death rate
between women and men. Moreover, young, healthy people also died of COVID-19 although this disease was
previously thought for the elderly or those with pre-existing medical conditions such as obesity or diabetes. A
question as to whether or not there is a common feature among different human populations.

Epidemiological studies currently estimate that at least one billion people with vitamin D deficiency (1),
which is common with the elderly, but it is also associated with those, regardless of ageing, underlying
medical conditions including obesity. To date, evidence demonstrated that people with obesity may lead to
the development of vitamin D deficiency (2). An early report of the Intensive Care National Audit and
Research Centre revealed 75% of patients with severe COVID-19 symptoms were overweight or obese (3). “It
seems likely that the increased prevalence of obesity in Italy older adults compared to China may account for
the differences in mortality between the two countries”, William Dietz and his colleague said (4). According to
the Worth Health Organisation’ s classification, you are overweight if your body mass index (BMI) is equal to
or more than 25. BMI is “a person’s weight in kilograms divided by the square of the person’s height in meters
(kg/m2)”. Based on WHO-BMI classification, about 39% of adults in the world are overweight (5). People
with higher BMI are also at increased risk of various diseases such as diabetes and heart diseases. Notably,
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studies demonstrated that obesity is strongly associated with an impaired immune system and severe risk
of infections, but the mechanisms involved remain unknown(6). It is hypothesised that Vitamin D receptor
gene polymorphism is responsible for the susceptibility to infections including COVID-19 among overweight
or obese people.

Figure 1: Schematic of mechanism of action of vitamin D in the body (adapted from Jiménez-Sousa et al.
2018)

Vitamin D not only is well-known as a sunshine vitamin for bone health but also is essential for non-bone
cells including immune cells, as shown in Fig.1 (7,12) . Besides, Vitamin D can regulate anti-inflammatory
responses by inhibiting pro-inflammatory cytokines. Cytokine storm is considered as a deadly disaster in
response to SACR-CoV-2 infection and/or secondary infection because they can damage multiple organs and
lead deaths (15). Vitamin D has also been well-reported as part of the potential process of fighting many
infections including Tuberculosis, HIV, hepatitis C virus, bacterial vaginosis and colds and flu. Vitamin
D receptor on the plasma membrane of immune cells regulates the signalling pathways of vitamin D in
the immune response. There are six identified major VDR gene polymorphisms including Cdx, A1012G,
FokI, BsmI, ApaI and TaqI (8). Some ongoing studies also explored the susceptibility to coronavirus of
an individual is possibly depended by Vitamin D receptor genes relating to our immune responses against
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the virus differ between individuals. For example, immune cells called macrophages play an essential role
in immune responses to viral infections. In particular, activated macrophages may intracellularly produce
cathelicidin against viruses. Evidence shows Vitamin D is like the key that fits in the lock as the VD receptor
on the plasma membrane of macrophages and turns it to open the door and activate these macrophages (9).
Once activated, they increase the production of cathelicidin to fight the virus. A review article by William
Grant and colleagues supposed that vitamin D probably reduces the risk of infectious diseases, including
COVID-19, and minimize relevant deaths (10). An optimal Vitamin D level for an individual in a reduction
of the infection remains unclear. The answer is probably determined by the VDR gene polymorphism. This
might reflect the individual difference in the immune response as well as the effectiveness of vitamin D
consumption. In a recent article published by Hoang Anh Nguyen, VDR gene polymorphisms particularly
Fokl should be taken into consideration for COVID-19 and vitamin D’s antimicrobial strategy (11). A
study by Marina Laplana and colleagues demonstrated that the Fokl is significantly associated with the
susceptibility to enveloped virus infection (8). Notably, FokI is also related to obesity(7).

Despite the promising effects of vitamin D, few ongoing studies have examined the preventative and the-
rapeutic effect of vitamin D on COVID-19. An ongoing trial by Cédric Annweiler and colleagues (2020) is
investigating the effect of high dosages of Vitamin D supplementation of 400,000 IU in a single oral dose on
the elderly aged 70 and above in France, compared with standard dosages of 50,000 IU (13). In another trial
by Manuel J Castillo and co-workers (2020), the COVID-19 patients with mild symptoms in Spain will receive
a standard medical treatment incorporating Vitamin D supplementation of 25,000 IU(14). To our knowledge,
no studies explore the precise dosages of vitamin D on COVID-19. Understanding genetic susceptibility to
SAR-CoV-2 is challenging, but it has the potential to fill the gap of knowledge between the stratification of
patients and personalised treatment. Thus the governments, researchers and consumer genomics labs across
the globe should work on further vitamin D and COVID-19 study to figure out a bigger picture on precision
strategy. It is a possibility that the VDR gene polymorphisms, probably FokI, may support a personalised
treatment for COVID-19. Ethical issues and confidential relating to genetic data sharing should be carefully
taken into account.
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