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ABSTRACT

In December 2019, a novel severe acute respiratory syndrome coronavirus (SARS-CoV-2) emerged in Wuhan, China, which
is followed by the global pandemic of coronavirus disease (COVID-19). So far, COVID-19 is affecting the health and lives
of millions of people and impacting economic dramatically in more than 180 countries worldwide. Since the outbreak of
COVID-19, potential medical treatments and vaccines have been developed and tested by biotech and pharmaceutical
companies. Nutrition is critical for prevent and recovery of diseases. Multiple nutrients have been considered as potential
means to help in the combat against COVID-19. In addition, nutritional considerations are also important for people to
maintain healthy when their daily dietary behaviors and physical activities are altered by COVID-19. Here, we tried to
summarize potential medical treatments, vaccines, and important nutrients affecting outcomes of COVID-19 patients. In
addition, we discussed the influences of dietary supplement and lifestyle for healthy and sensitive populations during the

pandemic.
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INTRODUCTION

As of 27 July, 2020, the World Health Organization
reported that the number of people with Coronavirus
Disease 2019 (COVID-19), a disease due to infection of
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV2) has reached 16,114,449, and caused 646,641
deaths (https://covid19.who.int/) [1]. The total numbers
of COVID-19 cases diagnosed in the United States of
America and Europe are 6,004,685, and 2,827,789,
respectively [2]. Since it was first reported in Wuhan,

China at the end of 2019, infection of SARS-CoV-2 virus
has become a global pandemic [3]. Here, we try to
summarize current understanding of medicines, vaccines
and nutrition impacts on the prevention and treatment of
COVID-19, and try to provide nutritional considerations
for those people impacted. We have used the following
key words to retrieve information from published
scientific research papers and reports, COVID-19, SARS-
CoV2, coronavirus, therapies, convalescent plasma,
chloroquine, hydrochloroquine, remdesivir, vaccines,
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nutrition status, viral infectious diseases, smallpox,
measles, vitamin A, B vitamins, Vitamin C, Vitamin D,
lifestyles change, dietary behaviors, and physical
activities.

CORONAVIRUS AND HUMAN DISEASES

The name of “coronavirus” derived from the “crown-
like” outlook of the virus under the electron microscope
[4]. Coronaviruses are a family of positive-single strand
RNA viruses with a diameter of 80 to 120 nm, and some
members are pathogens of humans and animals [5]. As
shown in Figure 1A, the nucleocapsid consists of
nucleocapsid (N) protein and RNA genome, which are
enclosed in an envelope made of phospholipids and
proteins. The envelope contains multiple proteins such as
the spike glycoprotein (S), the transmembrane protein
(M), and the membrane-spanning protein (E). The
glycosylated peplomers are made up of protein S, which
is responsible for the “crown” shape [6]. Hemagglutinin-
esterase (HE) is another type of glycoprotein found on
the surface of a virion particle and forms smaller spike
than that of protein S [7].

Coronaviruses contain a positive-strand RNA about 30 kb
[8, 9]. This RNA strand contains a 5'-untranslated region,
an open reading frame (orf) 1a/b, genes encoding various
viral proteins, and a 3'-untranslated region [10]. For

SARS-CoV-2, the orfla/b is responsible for the synthesis
of ppla, pplab, and other 15 non-structural proteins [11,
12, 13]. SARS-CoV-2 and SARS-CoV share dramatic
homogeneity. SARS-CoV-2 only lacks 8a protein and has
different 3c and 8b proteins compared with SARS-CoV
[10].

Like other viruses, SARS-CoV-2 need host cells to
replicate. Figure 1B shows the entry and replication
processes of SARS-CoV-2. The S protein interacts with
its receptor on the cell membrane, which leads to the
fusion of viral envelope and the host cell membrane. The
release of SARS-CoV-2 content into the host cell starts
the translation of viral proteins, synthesis of viral RNA
strand, and assembly of new viruses. In the host cell,
ppla and pplab are first translated, and processed to form
replicase complex. The nucleocapsid is the template to
synthesize mRNA. The replicase complex supports to
transcribe a collection of sub mMRNAs and genome RNA.
These mRNA molecules are templates to synthesis
proteins of virions. The newly synthesized RNA
containing the viral genome is assembled with other
proteins to made new viruses, which are secreted from
the host cell [10]. The secreted viruses enter the host
tissue and circulation to initiate another round of
infection and replication [10].
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Figure.l Schematic of the virion {(A) and the replication process (B) of SARS-CoV-2. A:
A reprezentative coronavirus contamns spike protem (3), transmembrane protems M and E,
hemagglutinin-esterase (HE) on envelop membrane. The nucleccapsid mncludes nucleocapsid
proten (M) and EXA genome. B: The replication process as explamed m the mamn text

As shown in Figure 2, coronaviruses are hosted in wild
animals and generally transmitted among them. The
exposure of an individual to an infected wild animal
initiates the animal to human transmission. After that, the
infected human subject may transmit the virus to other
human subjects through social activities, which leads to
its epidemic in human populations [10]. The infection of
coronaviruses in humans may cause both acute and
chronic symptoms in respiratory, gastrointestinal, and
central nervous systems [14]. As listed in Table 1, the
three most recent reported coronavirus pandemics are
severe acute respiratory syndrome (SARS, first reported
in 2003), middle East respiratory syndrome (MERS, first
reported in 2012) and acute respiratory syndrome

coronavirus 2 (COVID-19, first reported in 2020) in the
chronological order [15, 16, 17]. COVID-19 is attributed
to the infection of SARS-CoV-2. Both SRAS-CoV and
SARS-CoV-2 caused severe public panic. The basic
reproductive values (R0O) of SARS-CoV are about 2 to 5
[18, 19]. The estimated RO of SARS-CoV-2 is 2.68 [20].
SRAS-CoV had infected 8,098 human subjects in 26
countries and had a mortality of 9% in 2003. MERS
infected 2,494 human subjects and caused 858 deaths (a
mortality of 34.4%) at the end of December, 2019 [21].
There were 2012 MERS cases reported in Saudi Arabia
with a mortality of 37.1% [21]. WHO reported that
SARS-CoV-2 has infected 16,114,449 human subjects
and caused 646,641 deaths on July 27, 2020 [1].
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Table 1. Three most recent reported coronavirus pandemic-SARS, MERS, and COVID-19.

Name Virus Time

COVID-19 vaccine in the Specific

process of development drug
SARS SARS-CoV 2003- 2004 No No
MERS MERS-CoV 2012 (2015) No No
COVID-19 SARS-CoV-2 Dec. 2019 to present No No

CURRENT STATUS OF COVID-19 THERAPIES
Potential or proven effective treatments of COVID-19
disease include but not limited to the application of
convalescent plasma [22, 23, 24], chloroquine or
hydroxychloroquine [26, 27, 28], and compassionate use
of remdesivir [23, 29]. Moreover, researchers are actively
developing vaccines and multiple clinical trials are in
progress to collect efficacy and safety data.

Convalescent plasma. Convalescent plasma has been
used to treat different types of disease, such as measles
and SARS. Based on a recent study, SARS-CoV-2 and
SARS-CoV have the similar binding affinities to
angiotensin-converting enzyme 2 (ACE2) on host cells,
the receptor for the S protein [22]. The entry of
SARS-CoV-2 into the host cells can be inhibited by
polyclonal antibodies in the convalescent plasma.
According to the recent data, plasma of convalescent
patients of COVID-19 contains neutralizing antibodies
[23]. In an uncontrolled study that includes 5 severe cases
of COVID-19 supported with mechanical ventilation, the
clinical symptoms of those cases improved after they
received convalescent plasma 10-22 days after
hospitalization [24]. This success leads the medical
researchers to consider the potential and possibilities of
collecting plasma of COVID-19 convalescent patients to
prevent the deterioration of infected COVID-19 cases in
the early stage [24].

Chloroquine. Chloroquine is a drug for the treatment of
malaria [25]. In-vitro studies show that chloroquine can
inhibit SARS-CoV and MERS-CoV proliferation [26].
Chloroquine at 6.90 uM decreases the viral replication in
Vero E6 cells [27]. The safety and efficacy of
chloroquine have been tested in clinical trials. One 10-
day clinical study in Guangdong, China from January to
February, 2020, included 22 COVID-19 moderate to
severe cases that were randomized in two group: 10
patients receiving chloroquine 500 mg orally twice daily,
and 12 patients receiving lopinavir/ritonavir 400/100 mg

orally twice daily [28]. At 7, 10 and 14 days, 70%, 90%,
and 100% of patients in chloroquine group, and 58.33%,
75%, and 91.67% of lopinavir/ritonavir group become
SARS-CoV-2 negative, respectively, showing that
slightly higher percentage of patients in chloroquine
group turns into negative than the control group [28].
Additionally, the incidence percentage of lung
improvement of the chloroquine group is also improved
in comparison to that of the lopinavir/ritonavir group
[28].

Hydroxychloroquine. Hydroxychloroquine is a derivative
of chloroquine and less toxic than chloroquine [29].
However, hydroxychloroquine is not effective for the
treatment of COVID-19. A French clinical trial includes
11  severe COVID-19 cases who  received
hydroxychloroquine (600 mg/d for 10 days) and
azithromycin (500 mg day 1 and 250 mg days 2 to 5), and
does not show any evidence of a significant clinical and
antiviral improvement [30]. Another study with 30 cases
of moderate COVID-19 cases in Shanghai, China, does
not show the efficacy of hydroxychloroquine compared
with the control group [31]. The indicators evaluated
include median duration from hospitalization to viral
nucleic acid negative conversion in throat swabs, the
median time for body temperature normalization, and CT
images [31]. In an open label, randomized control trial
that includes 150 mild to moderate COVID-19 patients,
the percent of negative conversion in the
hydroxychloroquine group is 85.4%, which is similar to
81.3% of the standard of care group by 28 days [32]. In
brief, studies of hydroxychloroguine appear to show no
significant effects.

Remdesivir. Remdesivir produced by Gilead Science Inc
is a nucleotide analogue prodrug which inhibits viral
RNA polymerases. In vitro studies have shown that
remdesivir can inhibit replications of coronavirus [27].
The EC90 value of remdesivir against SARS-CoV2
(2019-nCoV) in Vero E6 cells is 1.76 uM [27]. It has
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been reported that the severe symptoms of one patient
with COVID-19 in the United States were relieved well
after treated with remdesivir [33]. Clinical studies had
been in China to analyze safety and efficacy of
remdesivir in adults with mild and moderate COVID-19
cases (NCT04252664), and severe COVID-19 cases
(NCT04257656).  However,  clinical  trials  of
NCT04252664 and NCT04257656 did not continue after
April 15, 2020 as no eligible patients can be further
recruited under the circumstance of well controlled
COVID-19 epidemic  (https://clinicaltrials.gov). A
compassionate cohort study of remdesivir included severe
COVID-19 hospitalized cases in the United States (22
cases), Europe and Canada (22 cases), and Japan (9
cases). Remdesivir treatment shows clinical improvement
in 36 of 53 patients [34].

In one randomized, double-blind, placebo-controlled,
multicenter trial study in Wuhan, China, remdesivir
shows no significant effect on the treatment of COVID-
19. Remdesivir treatment does not improve the time to
clinical improvement in 237 cases (158 cases in
remdesivir and 79 cases in the control groups) [35].
Additionally, mortality rates on Day 28 are similar in the
two groups, 22/158 death in the remdesivir group and
10/79 death in the placebo group. Different results seem
to be seen when remdesivir is used to treat COVID-19
patients. Whether the genetic background of the patients,
the severity of the disease and the time of intervention
play a role in this difference remains to be revealed.
Further efficacy data are expected from randomized,

placebo-controlled  clinical studies of remdesivir
treatments.

VACCINES

Researchers have identified a group of B and T cell
epitopes derived from the S and N proteins of SARS-
CoV-2 [37]. On June 24, 2020, WHO reported the draft
landscape of COVID-19 candidate vaccines. According
to the report, there are 16 candidate vaccines under
clinical evaluation and 125 candidate vaccines under
preclinical evaluation [38]. The 16 candidate vaccines in
clinical trials are listed in Table 2. Currently, different
methods have been used to develop vaccines against
coronaviruses.

Whole-inactivated virus is one vaccine type, which uses
the whole pathogen cultured and treated in lab [36].
There are four clinical trials in progress to develop the
whole-inactivated coronavirus vaccines. The first one by
Wuhan Institute of Biological Products and Sinopharm
started on April 11, 2020. The most recent one is
developed by Institute of Medical Biology, Chinese
Academy of Medical Sciences, which was started on May
15, 2020.

Another type of vaccine is coronavirus mRNA, which is
generally encapsulated in lipids for delivery. The first
phase | clinical trial of a novel lipid nanoparticle-
encapsulated mRNA-based vaccine began in the United
States on March 16, 2020. The mRNA sequence encodes
the S protein of SARS-CoV2 [39]. The most recent one
started on June 18, 2020 and is developed by Curevac in
Germany.

Table 2. Current COVID-19 candidate vaccines as of June 24, 2020.

Start date Type of vaccine Developer

04-11-2020 Inactivated Wuhan Institute of Biological Products/Sinopharm

04-16-2020 Inactivated Sinovac

04-28-2020 Inactivated Beijing Institute of Biological Products/Sinopharm

05-15-2020 Inactivated Institute of Medical Biology , Chinese Academy of Medical Sciences
03-16-2020 mMRNA Moderna/NIAID

04-01-2020 MRNA Imperial College London

04-20-2020 MRNA BioNTech/Fosun Pharma/Pfizer

06-18-2020 MRNA Curevac

03-16-2020 Viral Vector CanSino Biological Inc./Beijing Institute of Biotechnology
03-19-2020 Viral Vector University of Oxford/AstraZeneca

06-17-2020 Viral Vector Gamaleya Research Institute

05-25-2020 Protein Subunit Novavax

06-19-2020 Protein Subunit Clover Biopharmaceuticals Inc./GSK/Dynavax

06-22-2020 Protein Subunit éﬂihnueisezpr‘\(i:;%ienl1_)cl)r;gcsc?iqen?ei;)pharmaceuticalllnstitute of Microbiology,
04-03-2020 DNA Inovio Pharmaceuticals

06-17-2020 DNA Genexine Consortium
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Non-replicating viral vector is a traditional method for
vaccine development. Genes encoding the proteins of
coronavirus can be inserted into a carrier virus for
delivery in humans [40]. The first one of this kind of
vaccines is developed by CanSino Biological Inc. and
Beijing Institute of Biotechnology, and started on March
16, 2020. The most recent one is developed by Gamaleya
Research Institute and started on June 17, 2020.

Protein subunit is the type of protein vaccines consisting
of antigens that have either been produced in bacteria and
yeast or purified from the coronavirus [42]. The first one
is developed by Novavax, and started on May 25, 2020.
The most recent one is developed by Anhui Zhifei
Longcom  Biopharmaceutical and  Institute  of
Microbiology, Chinese Academy of Science, and started
on June 22, 2020.

DNA vaccine is a novel type of vaccine expressing the S
protein [41]. The first one started on April 3, 2020 which
is developed by Inovio Pharmaceuticals. In one DNA
coronavirus vaccine, the SARS-CoV-2 S glycoprotein
sequence was generated after performing a sequence
alignment. Then the N-terminal IgE leader sequence was
added for expression in a vector [41]. The most recent
clinical trial of DNA coronavirus vaccine started on June
17, 2020 and is developed by Genexine Consortium.

NUTRITIONAL CONSIDERATIONS AND COVID-
19 PANDEMIC

Nutrition status is associated with immunity closely,
which is essential for the body to combat infectious
diseases caused by viruses. Adequate nutrition status
helps to prevent infection, improves the rate of
vaccination and reduces the mortality rate of infected
subjects. For example, measles, a viral infectious disease,
still presents in certain areas of the world [43]. Vitamin A
supplementation has been shown to attenuate the
infection of measles in children up to 6 months [44]. In
Guinea-Bissau, a placebo-controlled trial in newborns
babies with normal body weight has been done. In the
first 6 months age of babies, vitamin A supplementation
(50,000 1U) can influence the incidence and susceptibility
of measles in the boys, but not the girls [44]. Data from
WHO have shown that children received measles vaccine
together with vitamin A supplementation at age of 9
months demonstrate better efficacy than those controls.
The specific antibody concentrations of measles in
children of the vitamin A supplementation group at age
of 18 months are higher than the measles vaccine only
placebo group [45]. The benefits of vitamin A
supplementation are not limited to measles prevention
and vaccination. For those infected cases of measles,
mortality and morbidity decreased in the supplementation
group [46].

Given the importance of nutrition in maintaining the
health status, it is reasonable to explore the potential roles
of nutrients to prevent and treat COVID-19 alone or in
combination with available medicines. Here, we try to
summarize potential nutrition interventions for COVID-
19.

Vitamin A (retinol). Vitamin A is a lipophilic
micronutrient that contributes to a variety of

physiological processes including immunity [47]. We
have searched the PUBMED for the effects of vitamin A
on the infection of coronavirus. The function of bovine
coronavirus vaccines decreases in bovine fed low vitamin
A diets [48]. Another study shows that chicken fed a
vitamin A sufficient diet have less infection of bronchitis
virus than those fed a deficient diet [49]. Currently, there
is no pre-clinical studies to test the effect of retinoids on
COVID-19 as of July 14, 2020 [50]. One clinical study
was registered in Iran (https://www.irct.ir/trial/46838) to
study the intervention of vitamin A (25,000 IU daily for 7
days) on improvement and mortality rates in ICU patients
with COVID-19. We are expecting more studies to
explore the effects of vitamin A on COVID-19 in vitro or
in vivo.

B vitamins. B vitamins are water-soluble. It has been
shown that vitamin B2 in combination with ultraviolent
light reduces the titers of MERS coronavirus in human
plasma inoculated with MERS coronavirus in vitro [51].
Vitamin B3 significantly inhibits neutrophil infiltration
into the lung of mice with ventilator-induced lung injury
[52]. One clinical trial (ClinicalTrials.gov Identifier:
NCT04407572) was conducted in Turkey between April
20, 2020 to June 1, 2020, which is aimed to evaluate the
effects of serum zinc, vitamin D, and vitamin B12 levels
on 45 COVID-19 positive pregnant women. It also
planned to study on the association between vitamin D
level and vitamin B12 level in those subjects. The data
are yet to be shown.

Vitamin C. As a water-soluble vitamin, vitamin C dietary
reference index is 75 to 90 mg per day and the upper
intake is less than 2 g per day based on the suggestion
from National Institute of Health [55]. Excessive vitamin
C in the tubules of kidney can be excreted into the urine
[56]. The safety of high dose of intravenous injection of
vitamin C is not a concern because of the secretion
process. Infection of coronavirus leads to death and lung
injuries due to respiratory distress syndrome (ARDS),
which is associated with oxidative stress caused by
increases of free radicals and cytokines [53]. Vitamin C
acts as an antioxidant to receive electrons from free
radicals, and in turn, reduced oxidative stress [53]. In a
randomized control study performed in the United States,
the mortality of 167 sepsis ARDS cases decreases with
the clinical administration of near 15 grams of vitamin C
per day for four days [54]. Another study shows that the
oxidative stress caused by acute inflammatory lung injury
in cases receiving mechanical ventilation decreases with
dietary vitamin C supplementation [55].

In Wuhan China, a clinical trial has been approved to
investigate the influence of vitamin C in severe COVID-
19 cases. One hundred forty patients are randomly
divided into two groups, intravenous vitamin C group (a
dose of 24 g/day for 7days) or placebo group. Data are
collected based on assessment of organ failure scores,
length of stay in ICU, etc [57]. There are a total 16
officially registered clinical trials related with vitamin C
as shown in Table 3. Subjects have not been recruited in
five clinical trials (ClinicalTrials.gov Identifiers:
NCT04347889, NCT04395768, NCTO04363216,
NCT04401150, NCT04344184). One clinical trial related
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NCT03680274). Vitamin C is applied either by dietary
supplementation or by high dose of intravenous injection

recruiting  subjects  (ClinicalTrials.gov  Identifiers: in those clinical studies. We are looking forward for the
NCT04264533, NCT04323514, NCT04328961, final clinical data, thus to help us further understand the
NCT04357782, NCT04354428, NCT04370288, role of vitamin C in COVID-19.

NCT04468139, NCT04335084, NCT04334512,

Table 3. Registered clinical studies of the relationship between Vitamin C and COVID-19 infection in ClinicalTrials.gov.

Start date Status Identifier Study Title
11-8-2018 Recruiting NCT03680274 Lessening Organ Dysfunction With VITamin C
02-14-2020 Recruiting NCT04264533 Vitamin .C Infusion for the Treatment of Severe 2019-nCoV Infected
Pneumonia
03-13-2020 Recruiting NCT04323514 Use of Ascorbic Acid in Patients With COVID 19
Hydroxychloroquine in Patients With Newly Diagnosed COVID-19
03-30-2020 Suspended NCT04334967 Compared to Standard of Care
03-31-2020 Recruiting NCT04328961 Hydroxychloroquine for COVID-19 Post-exposure Prophylaxis
- Administration of Intravenous Vitamin C in Novel Coronavirus Infection
04-16-2020 Recruiting NCT04357782 (COVID-19) and Decreased Oxygenation
04-16-2020 Recruiting NCT04354428 Treatment for COVID-19 in High-Risk Adult Outpatients
- Clinical Application of MCN (Methylene blue, vitamin C, N-acetyl
04-19-2020 Recruiting NCT04370288 cysteine) for Treatment of Covid-19 Patients
04-20-2020 Not recruiting NCT04347889 Preventing COVID-19 in Healthcare Workers With HCQ: A RCT
. Pharmacologic Ascorbic Acid as an Activator of Lymphocyte Signaling for
05-2020 Not recruiting NCT04363216 COVID-19 Treatment
05-25-2020 Not recruiting NCT04395768 International ALLIANCE Study of Therapies to Prevent Progression of
COVID-19
06-2020 Not recruiting NCT04401150 Lessening Organ Dysfunction With VITamin C - COVID-19
- The Study of Quadruple Therapy Zinc, Quercetin, Bromelain and Vitamin C
06-20-2020 Recruiting NCT04468139 on the Clinical Outcomes of Patients Infected With COVID-19
. A Study of Hydroxychloroquine, Vitamin C, Vitamin D, and Zinc for the
06-22-2020 Recruiting NCT04335084 Prevention of COVID-19 Infection
A Study of Quintuple Th to Treat COVID-19 Infecti
06-22-2020 Recruiting NCT04334512 udy of Quintuple Therapy to Trea niection
10-2020 Not recruiting NCT04344184 Early Infusion of Vitamin C for Treatment of Novel COVID-19 Acute Lung

Injury

Vitamin D. Vitamin D is made endogenously when its
precursor is converted to the active form under the
condition of ultraviolet radiation on the skin. It is derived
from either food source or supplements [58]. It plays
protective roles on experimental interstitial pneumonitis
in lung tissues [61]. Additionally, vitamin D exerts
important role in keeping the homeostasis of respiratory
via inhibiting virus replication and stimulating the
secretion of antimicrobial peptides [62]. Vitamin D
supplementation is found to decrease the infection of
respiratory tract significantly in a placebo-controlled
study with 5,660 cases [68]. According to a recent
review, vitamin D may help to decrease the incidence and
mortality of COVID-19 [59]. The functional mechanisms
of vitamin D include decrease of the cytokine storm,
inhibition of T helper cell type 1 responses and
stimulation of T cells [51]. Lymphopenia is one of the

manifestations of COVID-19 [60]. In severe COVID-19
cases, vitamin D insufficiency is associated with ARDS
[63]. Clinical studies show that blood 25(OH)D level is
negatively associated with the productions of cytokines,
ARDS, and other symptoms in COVID-19 patients [64,
65, 66]. Moreover, vitamin D supplementation is shown
to decrease the risk of respiratory diseases in one
randomized trial [67].

A total of six clinical trials are under recruiting status
(ClinicalTrials.gov Identifiers: NCT04386850,
NCT04344041, NCT04403932, NCT04407286,
NCT04459247, NCT04335084, NCT04449718) as
shown in Table 4. Two clinical studies have been
completed (ClinicalTrials.gov Identifiers: NCT04435119,
NCT04407572). One of the two are set to investigate
levels of zinc, vitamin D and B12 in the COVID-19
positive pregnant women (details are not released yet).
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Another one (ClinicalTrials.gov Identifier:
NCT04435119) evaluates the potential role of vitamin D3
supplementation in survival rate of COVID-19 in

sensitive elder people. It appears that vitamin D has been
considered as a potential way to help the combat against
COVID-19.

Table 4. Registered clinical studies of the relationship between Vitamin D and COVID-19 in ClinicalTrials.gov.

Recruiting

Start date Status Identifier Study Title
04-14-2020 Recruiting NCT04386850 Oral 25-hydroxyvitamin D3 and COVID-19
COvid-19 and Vitamin D Supplementation: a Multicenter Randomized
04-15-2020 Recruiting NCT04344041 Controlled Trial of High Dose Versus Standard Dose Vitamin D3 in High-
risk COVID-19 Patients (CoVitTrial)
. Increased Risk of Severe Coronavirus Disease 2019 in Patients With
04-17-2020 Recruiting NCTO04403932 Vitamin D Deficiency
05-19-2020 Recruiting NCT04407286 Vitamin D Testing and Treatment for COVID 19
06-15-2020 Recruiting NCT04459247 Short Term, High Dose Vitamin D Supplementation for COVID-19
- A Study of Hydroxychloroquine, Vitamin C, Vitamin D, and Zinc for the
06-22-2020 Recruiting NCT04335084 Prevention of COVID-19 Infection
11-30-2020 Recruiting NCT04449718 Vitamin D Supplementation in Patients With COVID-19
03-15-2020 Completed NCT04435119 Covid-19 and Vitamin D in Nursing-home
04-20-2020 Completed NCT04407572 Evaluation of the Relationship Between Zinc Vitamin D and b12 Levels in

the Covid-19 Positive Pregnant Women

As summarized here, both clinical and epidemiological
studies have been conducted to investigate the role of
vitamins in the treatment and prevention of COVID-19.
Both types of studies have many potential influencing
factors, for example, it is difficult to expel the effects of
food containing vitamins in human body. In addition, it is
impossible to only take vitamin supplements to
demonstrate their efficacy in human body. Moreover,
intervention studies need to include sufficient subjects to
ensure that the data are statistically significant.

THE BEHAVIORAL AND LIFESTYLE CHANGES
OF HUMANS IN THE COVID-19 PANDEMIC
COVID-19 pandemic has unprecedentedly altered
people’s lifestyles and dietary behaviors. The state-at-
home order or self-quarantine may limit routine physical
activities. Staying at home for a relative long time may
cause emotional depression. A large-scale general
population study has examined lifestyle risk factors in
cohort data with national hospitalization registration in
the United Kingdom [69]. The study includes 387,109
participants living in England from UK Biobank study.
The results show that unhealthy lifestyle similar to non-
communicable disease which is also a risk factor for
COVID-19. Keeping a simple lifestyle could decrease the
possibility of severe infection [69].

Maintenance of healthy lifestyle can be especially
difficult for adolescents. Data of dietary intake collected
from 820 adolescents between 10-19 years old residing in
Spain, ltaly, Brazil, Colombia, and Chile show that
confinement during COVID-19 pandemic indeed
influences their dietary behaviors [70]. In a clustering
analysis study, the household dietary diversity score

(HDDS) is evaluated among 1,938 subjects in China.
Food sources are mainly from in-house storage and
personal grocery purchase during the quarantine time.
About 55.9% of participants purchased food online for at
least one time. Near 37.7% of participants take nutrition
supplements such as vitamin C, probiotics, other dietary
supplements to prevent COVID-19. The HDDS of those
taking specific supplements is significantly higher than
that of those not-intaking [71].

Physical activity is also affected by the COVID-19 home
confinement. An online survey collected information
from 1,047 participants (46% men) in Asia (36%), Africa
(40%), and Europe (21%). The confinement has
negatively impacted all physical activity intensity levels
(vigorous, moderate, walking and overall). Daily sitting
time increases from 5 to 8 hours per day [72]. A
qualitative interview survey including 8 professionals
(managers working in physical activity programs for
ordinary elders or sports trainers) and 6 ordinary elders in
France shows that older adults are willing to conduct
physical activity at home. Among older adults, physical
inactivity is the fourth risk factor for mortality worldwide
[73, 74]. It is important to help elders to perform simple
and safe physical activities at home [74].

CONCLUSIONS AND FUTURE PERSPECTIVES

Here, we summarized the current understanding of
genome structure and replication of SARS-CoV-2.
Currently, potential medical treatments such as
convalescent plasma, chloroquine, hydroxychloroquine,
and compassionate use of remdesivir have been tested
globally. The vaccines for COVID-19 are still in the
phases of development. Moreover, potential contributions

Integr J Med 5¢i.2020;7:10p

7



Zhang Y & Chen G

of vitamin A, B vitamins, vitamin C, and vitamin D are
also in the process of being evaluated to find their roles in
prevention and treatment of COVID-19. We believe that
nutrition status and nutritional supplements should be
considered when the lifestyle and dietary behaviors are
altered profoundly by the COVID-19 pandemic. The
nutritional considerations should not be limited to those
infected by the SARS-CoV-2 virus. Healthy diets and
sufficient physical activities should always be considered
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