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ABSTRACT
Present days world is facing a great challenge to stop a pandemic outbreak of Coronavirus disease
2019 (COVID-19) which is caused by SARS-CoV-2. This was first reported in Wuhan, Hubei, China
in December 2019, and it spread rapidly across the world, resulting in the World Health
Organization announcing a global health emergency on 30 January 2020. Currently, there is no
registered treatment or vaccine for the disease. In the absence of a specific treatment for this novel
virus, there is an urgent need to find an alternative solution to prevent and control the replication
and spread of the virus. In this situation, we should follow some guidelines or suggestions provided
by the renowned health sector such as WHO. First, to increase our immunity, we have to take
nutrition supplement or foods which contain immunity enhancer vitamins and minerals. Second, to
_____________________________________________________________________________________________________
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control this pandemic we should practice good personal hygiene. And if we are affected, we should
take some medicine as the doctor’s guideline. In this article, we summarize the possible prevention,
treatment and control measures of this pandemic.
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and control measures of this pandemic. We also
try to pick some challenges to control the
devastating paw of this virus.

1. INTRODUCTION
Present days world is facing a great challenge to
stop a pandemic outbreak of Coronavirus
disease 2019 (COVID-19) which is caused by
SARS-CoV-2 [1]. This was first reported in
Wuhan, Hubei, China in December 2019, and it
spread rapidly across the world, resulting in the
World Health Organization announcing a global
health emergency on 30 January 2020 [2].
According to WHO until 11th September 2020
COVID-19 covers 216 countries where total
disease cases are 27,973,127 and total death is
905,426. Coronaviruses (CoVs) belong to the
subfamily Orthocoronavirinae in
the
family
of Coronaviridae in the order Nidovirales, and
this subfamily including α-coronavirus, βcoronavirus,
γ-coronavirus,
and
deltacoronavirus [3]. Coronaviruses primarily cause
enzootic infections in birds and mammals and, in
the last decades, have shown to be capable of
infecting humans as well [4]. The outbreak of
severe acute respiratory syndrome (SARS) in
2002 and Middle East respiratory syndrome
(MERS) in 2012 has demonstrated the lethality of
coronaviruses when they cross the species
barrier and infect humans [4]. SARS-CoV and
MERS-CoV all belong to the β-coronavirus family
[5]. Recent, coronavirus (COVID-19) related to
the MERS and SARS coronaviruses was found
at the end of 2019 in China and the evidence of
human-to-human transmission was confirmed
among close contacts [6]. The genome of
COVID-19 is a single-stranded positive-sense
RNA [7]. The sequence analysis showed that the
COVID-19 possessed a typical genome structure
of coronavirus and belonged to the cluster of βcoronaviruses including SARS-CoV and MERSCoV [7]. COVID-19 was more than 82% identical
to those of SARS-CoV [8,9]. Now COVID-19
spread worldwide with its devastating paw.
Currently, there is no registered treatment or
vaccine for the disease. In the absence of a
specific treatment for this novel virus, there is an
urgent need to find an alternative solution to
prevent and control the replication and spread of
the virus. We have done an online search on
PubMed and Web of Science with the keywords
of SARS, MERS, novel coronaviruses. We
summarize the possible prevention, treatment

2. PREVENTION
As there have no specific or registered treatment
and vaccine and our body defensive mechanism
been the only hope to prevent coronavirus
disease in 2019, then we have to increase our
immunity. To increase our immunity, we have to
take nutrition supplement or foods which contain
immunity enhancer vitamins and minerals. There
are different vitamins and minerals which
increase our immunity ability against different
viral disease. They are discussed below:

2.1 Vitamin A
Vitamin A is a fat-soluble vitamin to be
recognized and its plant-derived precursor is βcarotene. Vitamin A is also called an “antiinfective” vitamin and many of our body's
defenses against infection depend on an
adequate supply. Many researchers have
believed that the deficiency of a particular
nutritional element causes an impaired immune
response [10]. Measles and diarrhea are
strongly associated with Vitamin A deficiency and
measles can become severe in vitamin A
deficient children. In addition, Semba et al had
reported that vitamin A supplementation can
reduce morbidity and mortality in different
infectious diseases, such as measles, diarrheal
disease, measles-related pneumonia, human
immunodeficiency virus (HIV) infection, and
malaria [10-12]. Jee et al had reported in his
article that low vitamin A diets might have the
effectiveness of inactivated bovine coronavirus
vaccines and render calves more susceptible to
infectious disease. The effect of infection with
infectious bronchitis virus (IBV), a kind of
coronaviruses, was more pronounced in
chickens fed a diet marginally deficient in vitamin
A than in those fed a diet adequate in vitamin A
[13,14]. Vitamin A and retinoids inhibit measles
replication through which mechanism is
upregulating elements of the innate immune
response in uninfected bystander cells, making
them refractory to productive infection during
9
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subsequent rounds of viral replication [15].
Therefore, for the treatment of this novel
coronavirus and the prevention of lung infection
vitamin A could be a promising option. Sources
of Vitamin A are highest in liver and fish oils.
Other sources of vitamin A are milk and eggs,
leafy green vegetables, orange and yellow
vegetables, tomato, fruits, and some vegetable
oils [16].

was a significantly lower incidence of pneumonia
in vitamin C-supplemented groups, which
suggested that vitamin C might prevent the
susceptibility to lower respiratory tract infections
under certain conditions [25]. However, the
COVID-19 had been reported to cause lower
respiratory tract infection, so vitamin C could be
one of the effective choices for the treatment of
COVID-19. Different Citrus fruits, tomatoes, and
potatoes are major contributors to vitamin C.
Other good food sources include red and green
peppers,
kiwifruit,
broccoli,
strawberries,
Brussels sprouts, and cantaloupe, etc. [26].

2.2 B Vitamins
B vitamins are water-soluble vitamins and work
as coenzymes. Each B vitamin has a special role
in our body. For example, the main role of
vitamin B2 (riboflavin) is to regulate the energy
metabolism of all cells [17]. Keil et al had
reported that UV light and vitamin B2 effectively
reduced the titer of MERS-CoV in human plasma
products [18]. Vitamin B3, also known as
nicotinamide, could enhance the destruction
of Staphylococcus aureus through a myeloidspecific transcription factor [19]. Moreover,
during ventilator-induced lung injury, vitamin B3
treatment significantly inhibited neutrophil
infiltration into the lungs with a strong antiinflammatory effect. Vitamin B6 is essential in
protein metabolism and it participates in over 100
reactions in body tissues. In addition, B6 also
plays an important role in the body's immune
function. Deficiency of B vitamins may weaken
the host immune response, they should be
supplemented to the virus-infected patients to
enhance their immune system [19,20]. Therefore,
B vitamins could be chosen as a basic option for
the treatment of COVID-19. The best sources of
Vitamin B complex are whole grains, red meat,
poultry, fish, eggs, milk, beans, seeds, nuts,
different fruits, etc. [21].

2.4 Vitamin D
Vitamin D is an important nutrient and also acts
as a hormone, which can be synthesized in our
body with the help of sunlight. Maintaining bone
integrity is its main role and in addition, it also
stimulates the maturation of many cells including
immune cells. People who are housebound, or
institutionalized and those who work at night may
have vitamin D deficiency, as do many elderly
people, who have limited exposure to sunlight
[27,28]. The COVID-19 was first identified in the
Winter season of 2019 and mostly affected
middle-aged to elderly people. The virus-infected
people might have insufficient vitamin D. In
addition, the decreased vitamin D status in
calves had been reported to cause the infection
of bovine coronavirus [29]. Therefore, vitamin D
may be another therapeutic option for the
treatment of this novel virus. The flesh of fatty
fish (such as trout, salmon, tuna, and mackerel)
and fish liver oils are among the best sources.
Mushrooms, milk, soy, eggs, etc. also contain a
certain amount of vitamin D [30].

2.5 Vitamin E
Vitamin E is a lipid-soluble vitamin. It plays an
important role as an antioxidant to reduce
oxidative stress through binding to free radicals
[31]. Vitamin E and selenium deficiency had
been reported to intensify the myocardial injury of
coxsackievirus B3 infection in mice [32,33]. In
addition, the decreased vitamin E and D status in
calves also caused the infection of bovine
coronavirus [29]. Numerous foods provide
vitamin E such as nuts, seeds, and vegetable
oils, corn, etc. [34].

2.3 Vitamin C
Vitamin C is a water-soluble vitamin and it is also
known as ascorbic acid. Vitamin C is well known
for its important role in the synthesis of collagen
in connective tissues and also acts as an
antioxidant. Vitamin C supports immune
functions and protects against infection caused
by a coronavirus [22]. For example, Atherton et
al had reported that the resistance of chick
embryo tracheal organ cultures to avian
coronavirus infection is increased by Vitamin C
[23]. Vitamin C also has a function as a weak
antihistamine agent to give relief from flu-like
symptoms such as sneezing, a running or stuffy
nose, and swollen sinuses [24]. A controlled trial
among three humans had reported that there

2.6 Omega-3 Polyunsaturated Fatty Acids
Long-chain polyunsaturated fatty acids (PUFAs)
are essential mediators of inflammation and
adaptive immune responses. Anti-inflammatory
10
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supplementation to zinc-deficient children [46].
The replication of a variety of RNA viruses can
efficiently be impaired by increasing the
concentration of intracellular zinc with zincionophores like pyrithione [46]. In addition, the
replication of SARS coronavirus (SARS-CoV)
can be inhibited by the combination of zinc and
pyrithione at low concentrations [47]. Therefore,
zinc supplement may have an effect not only on
COVID-19-related symptoms like diarrhea and
lower respiratory tract infection but also on
COVID-19 itself. A wide variety of foods contain
zinc, such as oysters, red meat, poultry provide
the majority of zinc. Other good food sources
include beans, nuts, certain types of seafood
(such as crab and lobster), whole grains, dairy
products, etc. [48]

and pro-inflammatory effects are predominantly
promoted by omega-3 and omega-6 PUFAs [35].
Begin et al had studied AIDS patient’s plasma
lipids levels and had found that a selective and
specific lack of the long-chain PUFAs of omega-3
series, which are found in high concentrations in
fish oils [36]. In addition, protectin D1, the
omega-3 PUFA-derived lipid mediator, could
markedly attenuate influenza virus replication via
RNA export machinery. Again, mice can be
rescued completely from flu mortality by the
treatment of protectin D1 with peramivir [37].
Several PUFAs also had anti-hepatitis C virus
(HCV) activities which were found in a study by
Leu et al. [38]. Therefore, Omega-3 including
protectin D1, which served as a novel antiviral
drug, could be considered for one of the potential
interventions of this novel virus, COVID-19.
Sources of Omega-3 polyunsaturated fatty acids
are plant oils, soybean, canola oils, Chia seeds,
walnuts, cold-water fatty fish, such as
salmon, mackerel, tuna, herring, and sardines,
etc. [39].

2.9 Iron
Iron is another important trace element that is
required for both host and pathogen. Iron
deficiency can impair host immunity, while iron
overload can cause oxidative stress to propagate
harmful viral mutations [49]. It has been reported
that iron deficiency is a risk factor for the
development of recurrent acute respiratory tract
infections [50]. Therefore, iron may be
considered as an important mineral to enhance
our immunity against COVID-19. The richest
sources of iron in the diet include lean meat,
seafood, nuts, beans, vegetables, and fortified
grain products, etc. Breast milk contains highly
bioavailable iron, but it is not sufficient to meet
the needs of infants older than 4 to 6 months
[51].

2.7 Selenium
Selenium is an essential trace element. Oxidative
stress caused in the host because of dietary
selenium deficiency can alter a viral genome so
that a normally benign or mildly pathogenic virus
can become highly virulent in the deficient host
under oxidative stress [40]. Selenium deficiency
also induces not only impairment of the host
immune system, but also a rapid mutation of
benign variants of RNA viruses to virulence [41].
It is because selenium in concert with vitamin E
could assist a group of enzymes that, work to
prevent the formation of free radicals and prevent
oxidative damage to cells and tissues [42].
Therefore, selenium supplementation also could
be an effective choice for the treatment of this
novel virus of COVID-19. Brazil nuts, seafood,
and organ meats are the richest food sources of
selenium. Other sources include muscle meats,
eggs, cereals and other grains, and dairy
products etc. [43].

After all, besides the immunity-boosting we
should also follow some personal hygiene
regulation which we mention in the control line.

3. POSSIBLE TREATMENT
3.1 Human Monoclonal Antibody
Monoclonal antibodies targeting vulnerable sites
on viral surface proteins are well recognized as a
promising class of drugs against anti-infectious
diseases and have demonstrated therapeutic
efficacy for many viruses. [52] Coronavirus
neutralizing antibodies specifically target the
trimeric spike (S) glycoproteins on the viral
surface that facilitate entry into host cells. The S
protein has two functional subunits that mediate
cell attachment (the S1 subunit, which consists of
four core domains S1A through S1D) and viral
and cell membrane fusion (the S2 subunit).

2.8 Zinc
For the maintenance and development of
immune cells of both the innate and adaptive
immune system Zinc is an important trace
mineral in our diet [44]. Zinc deficiency causes
dysfunction of both humoral and cell-mediated
immunity and also increases susceptibility to
infectious diseases [45]. Lower respiratory tract
infections cause measles-related morbidity and
mortality can be reduced by given Zinc
11
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3.2 Chloroquine and Hydroxychloroquine

3.6 Ribavirin

Since 1934, chloroquine is known as 9aminoquinoline. In addition to its well-known
antimalarial activity, the drug also has many
important biochemical properties including
antiviral effects. [53] Additionally, it was used
against infection with the virus. Chloroquine was
also found to be a potent inhibitor of SARS
coronavirus infection by interacting with ACE2, a
cell surface binding sites for spike protein of
SARS-CoV. [54] According to Gautret et al.
Chloroquine and hydroxychloroquine have been
found to be efficient on SARS-CoV-2 and
reported to be efficient in Chinese COV-19
patients. [55] But recently FDA said that
Hydroxychloroquine and chloroquine have not
been shown to be safe and effective for treating
or preventing COVID-19. They also said that
Hydroxychloroquine and chloroquine can cause
abnormal heart rhythms such as QT interval
prolongation and ventricular tachycardia (an
extremely rapid heart rate).

Ribavirin is an antiviral agent that interferes with
the replication of DNA and RNA viruses. The
ribavirin is not only interfering with the
polymerases but also interferes with RNA
capping to prevent RNA degradation [61].
Ribavirin has a well-established history of usage
during the outbreak of SARS [62]. COVID-19
pathology is similar to the 2003 SARS-CoV &
2013 MERS-CoV and due to this similarity
previous treatment guidance can provide
guidance for the current outbreak of 2019-CoV
[63]. There was a report that had been
mentioned that there is no significant activity
against SARS-CoV in vitro [64]. Treatment with
the combination of chloroquine and ribavirin may
give some advantage in an outbreak due to
immediate drug availability. There had been
reported that ribavirin and interferon-beta
prevented the replication of SARS-associated
coronavirus in animal and human cell lines [65].

3.3 Emodin

Remdesivir is a prodrug of a nucleotide analog
that prevents viral RNA polymerases. Remdesivir
has the activity against some virus families
including coronaviruses (SARS-CoV & MERSCoV) [66]. Recently it has been found that the
antiviral activity of RDV and IFN-beta showed a
better result than LPV/RTV-IFN-beta against
MERS-CoV in vitro and in vivo [67]. Study finds
out that 68% of severe COVID-19 patient who is
treated with remdesivir has shown clinical
improvement [67]. Remdesivir could be a better
choice in the treatment of COVID-19. To find out
the efficiency and safety of remdesivir still more
trials be needed.

3.7 Remdesivir

Emodin is an anthraquinone equivalent derived
from the genus Rheum and Polygonum and is
also a virucidal agent [56]. Ho et al. reported that
emodin significantly blocked the S protein and
ACE2 interaction in a dose-dependent manner. It
was also found to inhibit the infectivity of S
protein-pseudotyped retrovirus to Vero E6 cells.
These findings suggested that emodin may be
considered as a possible lead therapeutic agent
in SARS treatment [56].

3.4 Promazine
Antipsychotics are psychiatric medications
available on prescription and are licensed to
treat types of mental health disorders that
include
psychotic
experiences
in
their
symptoms. Promazine is a first-generation
antipsychotic [57]. Promazine and emodin have a
common structure. It was found to exhibit a
major effect in inhibiting SARS CoV replication
[58].

3.8 Nelfinavir

3.5 Nicotianamine

3.9 Arbidol

Nicotianamine is a vital metal-ligand in plants
and found as a novel angiotensin-converting
enzyme-2 inhibitor in soybean [59,60]. So, this is
yet another possible way to reduce COVID-19
infection.

Arbidol has been used in the treatment of
influenza and other respiratory viral infections.
Arbidol has been found to have an antiviral effect
in early viral replication in vitro for SARS-CoV
[70]. The study indicates that a combination of

Nelfinavir is known as a safe antiviral drug and
has been a widely used inhibitor of the HIV-1
protease. It is used with the combination of other
antiretroviral medication [68]. The study reveals
that nelfinavir can strongly prevent the replication
of SARS-CoV in Vero E6 cells [69]. So it can also
be a good option in the treatment of COVID-19
patients.

12
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arbidol with LPV/RTV can delay the progression
of lung lesions and lower the possibility of
respiratory and gastrointestinal transmission for
decreasing the viral load of COVID-19 [71].
Therefore, arbidol can also be effective in
COVID-19 cases.

drug approved for coronavirus treatment in
China. The use of Favipiravir as a treatment for
coronavirus was approved by The National
Medical Products Administration of China.

3.10 Nitric Oxide

It is no new idea to use convalescent plasma to
treat viral diseases. It had already been tried at
the beginning of the 20th century [83]. It was a
time when there was no effective antiviral agent.
Since then, several attempts have been made at
convalescent plasma therapy [84]. Convalescent
plasma or immunoglobulins is used as a last
resort to increase the survival rate of SARS
patients,
whose
condition
continued
to
deteriorate following pulsed methylprednisolone
therapy. In addition, some studies of patients
treated with convalescent plasma showed a
shorter hospital stay and lower mortality than
those not treated with convalescent plasma [85].
In 2014, the use of convalescent plasma
collected from patients who had recovered from
the Ebola virus disease was recommended by
WHO as an empirical treatment during outbreaks
[85].

3.14 Plasma Therapy

Nitric oxide (NO) is a short-lived, gaseous with
biological activities. NO is originated from
arginine by NO synthases. NO reacts with
superoxide and produces peroxynitrite that can
mediate bactericidal or cytotoxic reactions [72].
The research found that in vitro NO prevents the
replication cycle of the severe acute respiratory
syndrome coronavirus (SARS CoV) [73]. NO not
only prevents the replication cycle of the severe
acute respiratory syndrome but also inhibits viral
protein and RNA synthesis. So nitric oxide can
be an option to treat COVID-19 patients.

3.11 Doxycycline
Doxycycline is a second-generation tetracycline.
It has broad-spectrum antimicrobial and antiinflammatory activities [74,75]. A study has found
that doxycycline combine with chloroquine
prevents the entry of SARS-CoV-1in cells [76].
So, doxycycline can also be effective in COVID19 treatment.

4. CONTROL
Immediate public health and infection control
responses are necessary to limit the global
spread of the virus and to diminish the damage
associated with COVID-19 [86]. Travel history is
more effective than chest radiography to detect
and isolate SARS-CoV-2 pneumonia cases early
which is known from experiences of an early
phase of SARS-CoV-2 pneumonia [87]. WHO
recommends some control measures to
decrease the general risk of transmission of
acute
respiratory
infections
based
on
previous experience of MERS and SARS
infections:

3.12 Ivermectin
Ivermectin is a widely used drug for the treatment
of several neglected tropical diseases and their
control [77]. With over 2.5 billion doses delivered
over the past 30 years, the drug has an excellent
safety profile, and its potential to reduce malaria
transmission by killing mosquitoes is under
investigation in many trials around the world [78].
Ivermectin prevents the replication of certain
positive, single-stranded RNA viruses in vitro,
namely dengue virus (DNV), Zika virus, yellow
fever virus, and others [79]. Clay et al. recently
reported that ivermectin is a potent inhibitor of in
vitro replication of the severe acute respiratory
coronavirus 2 (SARS-CoV-2) [80]. Within 48h,
the single treatment of this drug was able to
reduce the virus in culture by up to 5000 times.

•
•

•

3.13 Favipiravir

•

Favipiravir is a drug developed for use against
influenza and has been used successfully in
other infectious conditions [81]. Favipiravir
attacks the RNA viruses by inhibiting RNA
dependent RNA polymerase [82]. It was the first

•
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followed within health care facilities
especially in emergency departments [88].

the use of masks within households worn before
the onset of disease [94].

A study of MacIntyre & Wang has found that
physical distance of 1 m in both health-care and
community settings reduces the risk of 82%
(adjusted odds ratio [aOR] 0·18, 95% CI 0·09–
0·38) and each extra 1 m of distancing increases
the relative protection more than doubled, with
existing data up to 3 m (change in relative risk
[RR] 2·02 per m; interaction=0·041). This study
strongly holds up community physical distancing
guidelines and proves that physical distancing is
important to attain risk reduction. Moreover, this
study also promotes societal restrictions and
cautious ways of gathering in society [89].
According to the Chu and colleagues’ masks and
respirators decrease the risk of infection by 85%
(aOR 0·15, 95% CI 0·07–0·34). They have also
found that masks and respirators have more
effective results in health-care settings (RR 0·30,
95% CI 0·22–0·41) than in the community (0·56,
0·40–0·79; pinteraction=0·049). They ascribe
this difference to the most important use of N95
respirators in health-care settings. They had also
found that respirators were 96% effective (aOR
0·04, 95% CI 0·004–0·30) where other masks
were 77% effective (aOR 0·33, 95% CI 0·17–
0·61; pinteraction=0·090) in a sub-analysis. As
infection via the optical route might occur by
aerosol transmission or self-inoculation in health
care settings, Chu and colleagues found that eye
protection resulted in a 78% reduction in infection
(aOR 0·22, 95% CI 0·12–0·39); [90].

Lastly, all the recent studies showed that one
protective measure alone is not enough and it is
important to use combinations of different
measures such as physical distancing, face
mask use, frequent hand washing, isolation of
affected cases, and other interventions to
mitigate the COVID-19 pandemic. We must
follow these measures until we have an effective
vaccine.

5. CHALLENGES
Though the whole world’s efforts to understand
COVID-19, many issues remain unclear and they
have to face new challenges every time. First,
one report has demonstrated that the presence
of SARS-CoV-2 inpatient stools [95]. However,
whether SARS-CoV-2 can be transmitted
through the fecal-oral route remains unclear.
Second, previous studies showed that SARSCoV and as well as other coronaviruses could
survive on environmental surfaces and inanimate
objects however, the presence of SARS-CoV-2
in the environment has not been reported
[96,97]. Other studies have shown that
coronaviruses could be effectively inactivated
using surface disinfectants with 62–71% ethanol,
0.5% hydrogen peroxide or 0.1% sodium
hypochlorite within 1 min, but other biocidal
agents such as 0.05–0.2% benzalkonium
chloride or 0.02% chlorhexidine di-gluconate
were less effective [97]. However, the current
investigation of the efficacy of commonly used
disinfection agents against SARS- CoV-2 is
lacking. Third, although in many countries travel
restriction was exerted, whether this intervention
was effective is unclear. Fourth, although one
case responded well to remdesivir and one in
vitro study showed that remdesivir and
chloroquine were promising for the treatment of
COVID-19, further more clinical trials on the
effectiveness of remdesivir and chloroquine for
treating SARS-CoV-2 pneumonia should be
conducted [98]. Fifth, although several studies
have reported the clinical features of COVID-19,
all of the patients had pneumonia and were
treated in Wuhan and Beijing [99-102]. Finally,
although 32.4% ( n = 90) of the reported 278
cases with SARS-CoV-2 pneumonia received
systemic steroid therapy, a study on the temporal
features
of
the
SARS-CoV-2-induced
inflammatory response in relation to the timing of
therapeutic interventions is lacking [99-101].

Respirators and multilayer masks are reported to
be more protective than single layer masks by
Chu and colleagues. A good quality cloth mask
should be multi-layered with a good facial fit and
the fabric should be water-resistant [91]. As
masks were equally effective in both health-care
and community settings when adjusted for type
of mask use and growing evidence for presymptomatic and asymptomatic transmission of
SARS-CoV-2 supports universal face mask and
social distancing [91,92]. Using face masks
(even modestly effective) along with physical
distancing could reduce the risk of transmission
(flatten the curve) In the Areas with a high
caseload of COVID-19 [93]. The use of a
Universal face mask could be an effective way to
reduce restrictions in communities which is
important for continuing normal activities of daily
life and could keep people safe in crowded
settings and even in households. A study by
Wang showed that secondary transmission of
SARS-Cov-2 was prevented in Beijing, China by
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Multiple challenges to research exist during
pandemics. First, the surge of the disease often
outpaces the traditional steps for research,
including protocol design, securing of funding,
and ethics approval, all amidst busy clinical work.
Pre-approved adaptable plans drawn prior to an
outbreak are useful. For example, several
interventions against SARS-CoV-2 are being
incorporated into the Randomized, Embedded,
Multifactorial Adaptive Platform Trial for
Community-Acquired Pneumonia (REMAP-CAP),
a pre-approved platform trial for severe
community-acquired pneumonia. Second, many
ongoing studies of COVID-19 are single-center
and underpowered to detect significant
differences in meaningful outcomes between
arms [103].

intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.
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